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Preface and
Acknowledgments

Development to increase economic growth and improve the quality of
life has been a major objective of all countries over the last two
decades. The pace of development, however, has not always been
matched by the ability to manage the process itself. Both developing
and developed countries have experienced a shortage of project-
oriented managers who can provide unified control of development
projects and development problems as a whole.

Traditional management education and training programs have not
provided enough skilled managers for the vast number of development
projects that continue to be implemented in the world today. Because
of the urgency of this global problem, the East-West Center has been
working cooperatively since 1972 with senior scholars and practitioners
from over fifty institutionsin fifteen countriesin Asia, the Pacific, and
the United States to design and develop curriculum materials based on
the conceptual framework of an integrated project planning and man-
agement cycle (IPPMC). The significant direct results of their combined
effort are reflected in a new project management series published by
Pergamon Press, Inc. in cooperation with the East-West Center. Project
Planning and Management: An Integrated Approach is the second in a
series of books. The first book, Management of Development Projects:
An International Case Study Approach (1979), is a collection of case
histories analyzed within the framework of the integrated project
planning and management cycle. Subsequent books will be case-history
compendiums on the planning and managementof alternative energy
systems projects, also viewed within the IPPMC framework. The third
book in the series will cover geothermal energy projects; the fourth,
biomass energy projects; the fifth, small hydroelectric projects for
rural development; and sixth, planning and management of food proj-
€ects.

Each book seeks to present case histories from widely different
socioeconomic settings within the IPPMC conceptual framework, in-
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cluding an introductory chapter on the theory and practice of the
alternative energy system in question and a final chapter emphasizing
policy issues and lessons t o be learned from each of the cases.

Theintent of the present book is to fill serious gapsin theliterature
on theory and practice of project planning and management from start
to finish. It examines in detail the major phases of the integrated
project planning and management cycle, the tasks within each o the
phases, and the overall dependency on central policy relationships.

Introduction to the Curriculum describes the development of the
integrated project cycle as a working concept and its use as a teaching
tool-for educating and training project managers in seven countries in
Asia, the United States, and the Pacific. Students as well as teachers
may find this account of interest, as today's trainees are often
tomorrow's trainers.

Chapter | introduces readers to the concept of the integrated
project cycle and its four phases in the context of the history of
development projects. Chapter 2 focuses on the crucial figure of the
project manager and the complex role the manager plays in the course
of a project's lifetime. The project manager must identify goals, break
them into operational objectives, and assemble, develop, and utilize
resources — both material and human — for their efficient and effective
attainment. This involves planning, organizing, budgeting, personnel
management, information systems, evaluation, and other tasks. During
the project cycle — depending upon socioeconomic circumstances and
the specific project — accomplishing these duties may involve managers
at many levels (for example, at the central government level -
including staff managers — at departmental/firm levels, at region-
al/local levels — including staff managers — at the project level, etc.),
and the identification of specific managers and their activities at
various stages of the project cycle.

Phase |: Planning, Appraisals, and Design specifically examines,
task-by-task, the issues and factors that affect a project in its first
inception.

Chapter 3 discusses the identification of projects and sources of
project ideas — private business firms, private not-for-profit agencies,
educational institutions, existing government agencies, planning units,
international agencies, etc., and specific organizational arrangements
for ensuring the identification of more and better projects under
varying socioeconomic circumstances.

Chapter 4 examines the formulation and preliminary design of
projects: arranging to get good project ideas formulated = including
designs — for further consideration; assignment of responsibility and
resources for this formulation; use of specialists (for example, con-
sultants); and improved organizational-budget-personnel methods to
improve the amount and quality of this work.

Chapter 5 discusses feasibility and appraisal: based on preliminary
formulation and design work, project feasibility (thatis, whether it can
be carried out with the technical, material, human, financial, and
organizational resources in the environment) and whether the project
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material and cultural), must be determined; responsibility for making
this determination will have to be assigned; and techniques for making
this determination selected and used.

Phase 2 Selection, Approval, and Activation addresses salient
problem areas and the issues.

Chapter 6 discusses selection and approval: related to appraisal
work, a process for selecting and giving formal approval to projects
must be developed; the process as based on cost-benefit analyses; the
process as influenced by political/leadership considerations; the process
as influenced by scheduling considerations; the role of planning, bud-
geting, executive-legislative agencies and activitiesin this process.

Chapter 7 takes up the activation of projects, which requires: 1)
identification of project manager; 2) approval of broad project organi-
zation as required via legislation, executive order, unit organization
chart, or the like; 3) development of detailed organization initially
required; 4) initial budget request; 5) recruitment and assignment of
core staff; and 6) statement of minimal internal operative rules.

Phase 3. Operation, Control, and Handover addresses the major
issues from project implementation to evaluation. Chapter 8 discusses
project implementation. The project — as a relatively narrow, specif-
ically approved, limited-life activity — may be able to make particular
use of newer organizational forms (for example, matrix organizations,
systems structures, and so forth), newer budget systems (for example,
PPBS), more flexible personnel systems, etc., all of which are o p
podunities that should be explored. Scheduling techniques are partic-
ularly important. Accomplishment of objectives via contract is likely
to be particularly important, and thus contracting policies and proce-
dures are given special attention.

Chapter 9 deals with the issues of project supervision and control:
outline techniques such as, 1) accounting statements by budget cate-
gories, 2) manpower reports by cadre categories, 3) activity statements
by scheduling technique category, 4) statistical reports by output
categories, and 5) special research reports; report forms; staff meet-
ings; field contract; and feedbacks.

Chapter 10 discusses project completion and assimilation: projects
have limited life, but what they have produced (presuming a successful
project) continues to be usefully embedded in physical facilities or
operating modes of continuing organizations or social structures; selec-
tion of the relevant continuing organizations and structures and the
means of transfer; problems of maintaining momentum; and budget and
personnel problems.

Phase #: Evaluation and Refinement brings the project to its natural
conclusion.

Chapter 11 addresses project evaluation and such factors as rela-
tionships of success or failure to project supervision and control. In
terms of effectiveness, was the ratio of marginal benefits to marginal
costs equal to that obtainable if resources were used alternatively? In
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terms of efficiency, were costs minimized for outputs actually pro-
duced? And if effectiveness and efficiency were low, where did the
fault lie? Why did project supervision and control not correct the
problem? Can proceduresfor correction be generalized? How?

Chapter 12 discusses the all-important and often neglected factor:
how best to incorporate the lessons learned from evaluation and the
project as a wholeinto future project structures.

The final part of the book, Overview: Projects and Policy, is a
general discussion of policies to ensure effective projects. overall
governmental policies — often formulated without particular regard to
projects — impact importantly on the shaping and effectiveness of
projects. Chapter 13 gives a systematic indication of this process, the
policy context within which all development projects operate.

As can be seen from the foregoing brief descriptions of the
chapters, development project management is acomplex and demanding
subject. The writing of this book would not have been possible without
the collaboration and cooperation of many senior scholars and practi-
tioners and their institutionsin Asia, the Pacific, and the United States.
We wish to convey warmest thanks and deepest appreciation for the
many contributions. Space does not permit adequate acknowledgment
of each person and institution involved in thisinternational, cooperative
project effort at the East-West Center, but special thanks are due to
the authors of the various chapters and to their institutions for the
splendid cooperation received. In addition, a special note of thanks must
go to Vicki Nelson for her invaluable advice in working closely with us
in the professional editing of the manuscript. Also, thanks are extended
to RSI writer/editor Barbara Yount for her advice regarding the overall
manuscript and to Jim Mack for his reviewing of certain chapters.

We hope that the impact of this cooperative project will have
profound implicationsin the context of international efforts to improve
the planning and management of development projects for all sectors of
the economy and society. This should result in more efficient and
effective use of critical resources for the mutual benefit of many
countries and the well-being of their people.




Introduction to the
Curriculum

For the past two decades, educational planners and policy makers in
both developed and developing nations have sought to utilize formal and
nonformal education as a means to promote "national development.” In
this context, it has become increasingly clear that, although develop-
ment is generally pursued through projects that emphasize the tech-
nological components of increasing productivity (for example, the
projects that stress technological innovations in developing agriculture,
forestry, raw materials, energy, etc.), the success of these projectsisin
many ways related to effective preparation and utilization of human
resources through which both formal and nonformal education are the
primary media. Foreign technical assistance programs, of course, have
played a significant role here, especially as they have related to the
printing of instructional materials, training of teachers and administra-
tors, and providing expatriate consultants and management experts.
Many governments, however, now see the need to utilize foreign
technical assistance primarily as a temporary measure to generate
projects and programs.(1)

In Indonesia, for example, educational planners have identified
several national educational priorities related to overall development
goals and objectives. One of the highest prioritiesis the development of
indigenous programs appropriate to the training of personnel in the
areas of administration and project management.(2) In the Philippines,
educators have reached similar conclusions and have stressed the fact
that overemphasis has been placed on capital accumulation and foreign
technical assistance, resulting in a lack of appropriate indigenous
training for personnel, especially in such areas as project manage-
ment.(3) The list could go an.(#) The overall conclusion seems to be that
both academic universities and applied training programs must take a
more active role in developing and conducting appropriate training
curriculums. Until this occurs, it will be difficult to provide the kinds
of personnel essential to successfully implement the many development
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projects currently underway. In particular, there will be problems in
training project managers, upon whom the success or failure of develop-
ment projects depend.

Several problems hinder the development and implementation of
appropriate project management curriculums. Project management
training should increase the capacity for both theoretical analytic
thinking as well as practical implementation skills.{5) What is lacking,
however, are innovative instructional programs that provide coherence
and workable instructional strategies for the training of project man-
agers. In this very important area, a recent bibliography of project
management studies listed over ninety citations, none of which focused
on the educational or curricular features of project management
education.(6)

Another problem is that many management-education techniques
are uncritically transferred from the developed nations to less devel-
oped national settings. A recent Rockefeller report suggested that a
major priority in this area is the development of experimental cur-
ricular programs that emphasize genuine cross-national participation.
Immediate involvement of participant nationsin the design, refinement,
and eventual implementation of management curriculums is seen as an
essential ingredient to the successful adoption of new programs. The
Rockefeller report further suggested that it was precisely in the realm
of short-term project management education that gaps existed, and
that an effective way to approach this problem was through the
judicious use of case studies.(7)

Finally, it is ciear that one important dimension, still insufficiently
explored, has hindered the development of appropriate project manage-
ment curriculums. That isthe need to promote "localization” in decision
making, especially in developing new curricular models.(8)

In summary, recent studies appear to confirm that thereis:

1 A need for more effective management education specifically
focused on development project management.

2. A lack of appropriate curricular materials, including case histories,
and consequently a lack of appropriate curricular packages.

3. A need for genuine collaborative development of project manage-
ment curriculums.

4. A need for "localization™ in developing project management cur-
ricular materials and curricular packages.

The Public Policy Implementation and Project Management (PPIPM)
project has responded to these issues in both theory and practice. The
PPIPM project team = an international collaborative team composed of
scholars and practitioners from Asia, the Pacific, and the United States
— cooperated in designing a prototype curriculum especially for project
managers. Not only did project-team members develop the curriculum
from an appropriate concept, the Integrated Project Planning and
Management Cycle {IPPMC), they also developed appropriate curricular
materials. These materials included a recommended set of readings
selected from over 2,000 books and articles on project management,
development project case studies written especially to enhance the
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study of project management, and a teachers' guide on the use of case
studies. Collectively embodying the concept of the integrated project
cycle, the materials have been packaged into a sixteen-week (six
hours/day, five days/week) curriculum, for which a detailed syllabus
was prepared. However, as will be indicated later, flexibility was built
into the package, thus allowing individual users to adapt the materials
to region-specific needs.

CASE HISTORY APPROACH

Perhaps the most innovative feature of the PPIPM curriculum is its
systematic use of case histories organized around a coherent conceptual
framework: the integrated project cycle. The case method for manage-
ment training has a long history, perhaps most distinguished by the
Harvard Business School.(9) The use of the case method in the social
sciences reveals a number of strengthsto this approach. Individuals are
allowed to think about and analyze the subject matter in the context of
all the complexity and difficulties of the real world. Case materials
force the learner to think purposefully and constructively, and allow
freer channels of communication among students, as well as between
students and teachers. Students are no longer cast in their habitual role
of passive receivers of information but are placed in a situation
requiring independent, willful, active thought. This process promotes
mature behavior in individuals who are likely to be in future leadership
and policy-making positions. Case histories are often more interesting.
than more abstract text material (though they do not by any means
replace formal text material) in the sense that they are experiential
and ideally represent real-life situations. Finally, perhaps the strongest
characteristic of the case method is that it puts the student in the
position of learning to utilize theories and facts and take responsibility
for action. This action component is missing in, for example, the
lecture-discussion method.

All the foregoing does not mean that the case method lacks
problems or weaknesses. In the first place, it is often initially frus-
trating for students who have been spoon-fed with the lecture method
to be suddenly thrown into the presence of a situation that demands
action-oriented analytical thinking. Students also find out very quickly
that they cannot always think of all of the aspects of a particular case,
and they also discover that each individual perceives the cases differ-
ently. Often the student's first impression is that the material is too
complex, and some lack of motivation may result. This situation,
however, is ideal for bringing the notion of teamwork and cooperation
into the class, a concept also rather alien to the ordinary classroom
setting. The point can be made that most work in the development
sector today involves teams of individuals, and that a start can be made
in this direction during the training period through the effective use of
case histories.
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But perhaps the most serious problem revolves around the linkages
between the case materials and materials auxiliary to the entire course.
Experience with the use of case materials on educational planning and
policy making clearly demonstrates the need for some sort of orga-
nizing framework ideally applied to the case materials before their
preparation. In short, the ideal curricular situation would be a con-
ceptual framework uniformly applied to the development of the case
histories as well as a framework to organize discussion and analysis of
the case studies. In this context, the PPIPM project is innovative. The
integrated project planning and management cycle utilized by both
case-history writers and teachers provides the kind of coherence and
organization lacking in so many other case-method texts. This fact
brings up the issue of curriculum development in general and the
guestion of developing innovative curricular and instructional models.

PPIPM: CURRICULUM AND INSTRUCTION

It is highly likely that most development projects in the future will
contain an instructional component. Increasingly, national governments,
funding agencies, and educational institutions are requiring that a
development project contain a mechanism to disseminate the most
successful aspects of the project. The emphasis is on replicating
appropriate and workable projects rather than on pigeonholing the
project as an end in itself. Translated into educational terms, this
means curriculum development and instructional design. Because the
PPIPM program is essentially an instructional and training model, and
because the process of the development of this curricular package
contains some important and interesting features, this section will
explore the major curricular and instructional lessons of the PPIPM
program, some of which may be useful for others who are embarking on
a curriculum and instructional development program. The discussion
will bein the context of current thinking and experience in the fields of
curriculum and instruction; those elements that have emerged as most
innovative will be identified and analyzed. There are several levelsthat
could be explored; for the purposes of this section, however, we will
concentrate on curricular theory, curriculum planning, curriculum
design, instructional design, and, finally, some implications for
implementation.

The field of curriculum theory is recognized as undeveloped and
theoretically weak. Y et some advances have been made in the past few
years(10) drawing upon models adapted from the physical and social
sciences. Most prominent among these models is the systems approach.
While few curriculum theorists actually utilize a strict systems model,
many of them employ several elements of this approach.(l11) Grossly
simplified, a systems approach to curriculum development takes into
account input factors (student needs translated into goals and ob-
jectives), influenced by environmental factors, (for example, legal,
cultural, national specific, international, etec.), processed by a curric-
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ulum model (for example, the IPPMC) to put into operation the goals
and objectives, leading finally to the output of learners, with specific
levels of skills to be evaluated and fed back through workshops,
conferences, and other meetings for continuous revision and redevelop-
ment. Again, it should be stressed that not all writers would include all
these steps, but many now agree that for curriculum theory to develop
more rigor, some form of systematic approach to development must,
emerge. As will be seen later in the discussion of planning, the PPIPM
program indeed did satisfy many of the requirements of the systems
approach, and in this sense the continued development and refinement
of the integrated project cycle model will contribute to curriculum
theory in general and to training curriculum in particular. The key to
this approach remaining innovative isthat the system remain flexible in
curriculum ("a grouping of learning opportunities planned to achieve a
single major set of closely related educational goals with corollary
subgoals and specific objectives™).{12) K flexibility exists here, then the
international impact of the project will be more meaningful, as each
national setting will be able to develop its own personalized curriculum
domain.

To translate basic theoretical precepts into a usable curricular
product, some form of curricular plan must be followed. The conven-
tional approach has generally involved completing four major tasks:
selection and identification of learning objectives, selection and crea-
tion of appropriate learning experiences, the organization of learning
experiences to achieve maximum cumulative effects, and the evalua-
tion of the product for revision and improvement. More recently,
however, curriculum planners have developed more sophisticated ap-
proaches that go conceptually beyond these four tasks. Curriculum
planning can thus be viewed as a process involving the determination of
precise boundaries for the instructional unit, systematic identification
of subject matter, transformation of the subject matter into learning
materials, and providing more or less precise guidelines for the instruc-
tors. Furthermore, this process can be delineated in the format of a
plan: "a plan for providing sets of learning opportunities to achieve
broad goals and related specific objectives for an identifiable popula-
tion served by a single (instructional) center."(13} Conceptualizing
curriculum development as a plan is a much more functional approach
for many nations already engaged in national and local level planning.
Indeed, the PPIPM program was developed in a planning mode. Step-by-
step procedures were followed in utilizing expert judgment to deter-
mine the boundaries of the subject matter, selected criteria were
utilized for grouping the subject matter (focusing conceptually on the
IPPMC model), and the subject matter was appropriately aligned with
specific methods of instruction. Planning was a magjor factor here in
assuring that the various components were appropriately sequenced and
that various points of view were reflected in the construction of the
materials.
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A second innovative feature related to curriculum planning was the
effective development and use of cooperative networks. The East-West
Center as an institution and the PPIPM project represent a useful
example of the utilization of networks for cooperative curriculum
planning. The essence of this approach involves several basic aspects
that can be summarized as follows: 1) utilizing the network to seek
common goals; 2} assuring that all groups involved in the implementa-
tion of the final product are adequately represented; 3} providing
competent group leadership which shifts periodically among the mem-
bership; &) utilizing alternative forms of communication through the use
of workshops, conferences, on-site meetings, etc.; 5) providing adequate
time and facilities for planning. The seven-nation network established
at the outset of the project and the institutional facilities of the East-
West Center satisfied the basic requirements of effective network
utilization and contributed to the curriculum project asa whole.

[t is important to remember, however, that planning models only
provide a basis for launching a curriculum development project. The
next critical step, involving a process rarely followed by most curric-
ulum projects, is to choose an appropriate curriculum desgn. With
regard to design choices, a rather doctrinaire approach has been
utilized by many curriculum projects whereby models that worked for
certain courses of study have been transferred uncritically to other
subject matter with little or no analysis. In PPIPM, several planning
models were considered, the additional elements discussed earlier were
analyzed, and the relationships among these elements were explored.
Following this process, answers were sought to questions raised in each
of four areas: 1) objectives, exploring such considerations as cultural
constraints, learner characteristics, and institutional objectives; 2)
curriculum_experience, focusing on the nature of the knowledge to be
transmitted in terms of resources available to each of the participant
nations; 3) organizational centers for curriculum, with decisions made
on field of study, identification (how broadly to define project manage-
ment) and method of integrating the learning experiences; #%) dﬁg
mination of scope and sequence, with organization of subject matter
sequentially and cumulatively characterizing the final design stage. The
concluding step in the process involved integrating a variety of design
approaches into one overall design appropriate to the integrated project
cycle (for example, the discipline approach, social activities and
problems, process skills, individual needs and interests were all inte-
grated through the use of case histories and the IPPMC model). This
unique blending of design approaches that are normally kept separate
represented the concluding stage of the design process for the PPIPM
program.

Finally, having completed the planning and design modes, the PPIPM
curriculum project began a process of choosing the most appropriate
instructional design. This area shows two basic considerations. The first
is the question of who designs the instructional system. Problemsin the
past have been with the uncoordinated effort of individuals in the
curriculum project in planning, designing, and implementing an instruc-
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tional system. Gagne points out that the ideal instructional design
model for the future isthe consortia arrangement of representatives of
the various parties involved in the final implementation of the prod-
uct.(14) The PPIPM network represented such a consortium effort and
thus from the start avoided many of the problems of lack of coordina-
tion.

The second basic consideration of instructional design involves the
twelve basic steps considered essential for effective instructional
design and development. These steps, while similar to those identified
for curriculum development, are now to be viewed in terms of instruc-
tional design development. Briefly, they are:

Analysis and identification of instructional needs.

Definition of instructional goalsand objectives.

Identification of alternative waysto satisfy the needs.

Effective design of the instructional system components.
Accurate analysis of material- and human resources required,
resources available, and constraints on resources.

Construction of an action plan to remove or modify resource
constraints.

Selection and development of actual instructional materials.
Design of student assessment procedures.

Field testing, teacher education, and formative evaluation of the
product.

10. Revision, adjustment, and further evaluation of the product.

11. A morecomplete summative evaluation.

12. Final operational installation in an institutional setting.

Most curriculum projects, it should be noted, do not attend to all
these steps and in fact rarely focus on more than two or three. Inthe
case of the PPIPM projects, only three of the steps outlined were not
followed, and it is important to discuss why this decision was made.
Steps 5, 6, and 8 were deliberately excluded from the planning design of
the broad network of cooperative institutions that comprised the
curriculum team, for the following reason: in cross-cultural, inter-
national curriculum development projects, the gravest problems arise
from the difficulties a curriculum team has in making an accurate
assessment of the broad area of resource and resource constraints and
the sensitive issue of learner assessment. These areas are best left to
the individual consumers of the curriculum product — in this case, the
national institutions that implement the project. The PPIPM project
follows this policy, and initial findings indicate that the project has
taken hold and has become more effective asaresult.

TOhWN —
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IMPLEMENTATION OF THE PPIPM PROTOTY PE CURRICULUM

The PPIPM project, however, did not stop with the international
collaborative development of the prototype curriculum. The curriculum
was actually implemented in seven nations. Conducting the implemen-
tation in their own countries, project team members employed "local-
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ization in decision making" by modifying the prototype curriculum to
their nation's particular needs and experiences. As a result, each
national program was slightly different. Some programs added mate-
rials, some deleted materials, and some developed materials more
appropriate to their needs. Some programs employed the curriculum in
university or other academic settings, and others adopted components
of the curriculum for short:term training purposes. In all cases, the
basic organizational device was the integrated project cycle.

In 1978 programs were implemented in seven nations and their
outcomes were reported at a workshop held in September, 1978 at the
East-West Center in Honolulu. The seven countries reported program
results as follows:

New Zealand

The local agency spearheading the development of project management
courses was the Management Education and Development Centre at
Massey University. Academic courses on Project Management at the
Master in Business Administration level commenced in 1979.

A training course for the Pacific Region was held in early 1978 and
was evaluated at the workshop. A variety of faculty was utilized to
present effectively the many specialized topics in the curriculum.
Faculty were generally ranked high by the students. Those who were
more involved in on-the-job training, however, experienced some dif-
ficulty. A total of eighteen participants, from several Pacific Islands,
and six observers, took part in the course. The methodology utilized was
lecture-discussion. There was a total of thirty-eight sessions, one per
topic, and the sessions varied from two hours to two days with an
evaluation per session. Use of test items was found to positively
motivate the participants, who as a result took the course of study very
seriously. Readings included twenty-five set readings and three PPIPM
case studies: Pacific Island Livestock Development; Way Abung Trans-
migration; and Laguna Rural Social Development.

Malaysia

The National Institute of Public Administration, Malaysia (INTAN) was
the local agency responsible for developing and conducting a training
program on project planning and management. This course of study was
based both upon the PPIPM project and the United Nations Asian and
Pacific Development Administration Centre (APDAC). The training
course required eight weeks; six weeks full-time for class work and two
weeks for field work. A group of twenty-four were selected out of
thirty-three applicants who came primarily from public sector middle
management levels (for example, from the Ministry of Agriculture,
Public Works, etc.). A minimum of three years' working experience was
required of the participants. A variety of teaching techniques was
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utilized in the course, such as lecture-discussion, ext c"h""ﬁ"“')
produced case studies, and group discussions and presel

national collaboration occurred with visiting lecturers from the Philip-
pines. A total of fifteen lectures was presented. Course content
included the following modules:

INTRODI

¢ Development planning and administration 1% weeks
a Project planning and analysis 2 weeks
# Project organization and management 2% weeks
a Field work 2 weeks

Selected PPIPM readings and articles were included in the course of
study.

United States

The country reports for the United States came from the Department
of Public Administration of the University of Arizona and the Depart-
ment of Education of the University of California, Los Angeles. At the
University of California, the IPPMC model and curriculum guide was
utilized in a graduate-level seminar on "Education and National Devel-
opment.”  Students were asked to utilize the materials to analyze
selected case histories of educational projects in Africa, Asia, and
Latin America. The cases were critiqued in class and revised according
to the IPPMC model. At the end of the ten-week session the model,
curriculum guide, and cases were evaluated and found to be an
effective approach to gaining experience in educational project plan-
ning and practice.

An academic course on project management was conducted at the
University of Arizona for one semester, three hours 2 week. Partic-
ipants or students in the course were mostly graduate students from a
variety of professional backgrounds (for example, engineering, anthro-
pology, education). A total of fifteen students was enrolled in the
course. The basic teaching methodology used was lecture-discussion.
The course was taught primarily by one individual, but experts were
utilized on occasion for specific technical subjects. In identifying
projects to analyze, this course provided an interesting balance between
public and private sector projects and technical and social ones.
Reading materials used were two textbooks, PPIPM readings, articles,
and several case histories.

Philippines

In the Philippines, a major step forward in institutional cooperation was
taken in 1979 when the University of the Philippines and De La Saile
University signed a consortium agreement to allow their respective
programs, the Administrative Development Center and the Project
Management Center, to offer joint academic and training courses in
project management.
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An academic course on project management was conducted for one
semester, three and a half hours a week, at the De La Salle Graduate
School of Business. This program would lead to an MBA. in the Project
Management degree program. The course of study was divided into
three segments: Management — twenty-seven units; Project Manage-
ment Electives— twelve units; Thesis - six units. Seventy percent of the
participants were directly involved in project management activities
divided equally between the public and private sectors. Teaching
methodology included lecture-discussion, exercises, case histories,
group presentations and management games. Materials used were a
compilation of readings and exercises. Academic courses on project
management were scheduled to be offered at the College of Public
Administration and Engineering, University of the Philippines, in 1979.

A training course entitled Project Development and Management
was conducted at the Administrative Development Center. Participants
engaged in a full seven weeks of study and the course was fully funded
by each participant's agency. Those participants who passed a final
exam were given six units of credit. A total of thirty-nine participants
completed the course, eleven from engineering, ten from economics,
and eighteen from a variety of other fields. Most of the participants
came from the middle-level management sector. Methodology for
conducting the sessions included lecture-discussion, case histories,
panel work, exercises, games, and fieldwork. In the area of fieldwork,
participants attended projects at the national computing center and
visited the largest dam and irrigation project in Asia for several days.
Course content included six modules:

e Introduction to project development and management

Project planning and design

Management tools and other techniques

Project implementation

Human behavior in project management

Project evaluation

significant feature of this course was the wide range of faculty
resources involved. Thirty-seven specialists provided lectures and
exercises for the participants, including a visiting specialist from
Malaysia. Evaluation of this curriculum was conducted on three oc-
casions. In addition to the activities listed, an in-plant training
program was conducted for the government-owned energy company.
Pre-workshop meetings held with top management personnel proved to
be an essential element in successfully implementing the program. The
faculty consisted of subject specialists, all of whom had teaching
experience. Outside specialists were also brought in. The participants
were required to have college degrees, actual project responsibilities,
and basic skillsin such areas as network modeling. The training course
lasted two weeks and consisted of fifteen project managers and
officers. Teaching methodology included lecture-discussion, exercises,
games and case histories. Course content included:

e Project planning and preoperating activities

e Toolsin project management

>0 00 00
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e Project implementation/completion/evaluation

Other institutes and agencies, having heard about the East-West
Center's PPIPM project materials, also adopted the cycle concept and
utilized some PPIPM materials. These included: the University of the
Philippines Institute for Small Scale Industries, Bancom Institute for
Development Technology, Fund for the Assistance to Private Education,
Development Academy of the Philippines, and Private Development
Corporation of the Philippines. Future plans for 1979 included another
workshop and a case history writing workshop.

Indonesia

The local institution involved in conducting the training course related
to project management was the Institute for Economic and Social
Research, University of Indonesia. Because of a policy decision in 1970,
Indonesia's National Development Planning Agency (Bappenas) em-
barked on a program to provide increased numbers of planning officers
and project managers. In cooperation with the Faculty of Economics of
the University of Indonesia, Bappenas established a training course
called National Development Planning Program (PPN). PPN has de-
signed a thirty-two-week (eight-month) course of which two and a half
weeks were devoted to development administration and project man-
agement. Forty-five participants attended the course in 1978; they
were from middle-management sectors and averaged thirty-five years
of age. Participants were required to have a minimum of two year's
work experience, a university degree, facility in English, high motiva-
tion, and work in areas that were project-oriented. The methodology
used for conducting the course was lecture-discussion. Course mate-
rials were textbooks and readings, and course instructors included both
permanent staff and several guest specialists. Areas of emphasis in the
course were:

e Monitoring, evaluation, control and termination

Direction of operations and personnel

Planning techniques

Organization techniques

Acquisition of resources

Taiwan

In Taiwan, a course on project management was offered by Professor
Huang Ta-chou of the Department of Agriculture, National Taiwan
University. Participants were fifteen graduate-level degree students
who enrolled in the course for one semester (sixteen weeks), The course
utilized the integrated project cycle and several readings from the
course syllabus. An innovative method was utilized to overcome obvious
language difficulties by requiring that students who were fluently
bilingual read intensively and translate three to five of the readings in
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the PPIPM syllabus into Chinese to facilitate future use of the total
curriculum. It was projected that within two years the majority of the
curriculum would be in Chinese and thus available to a much wider
audience.

Iran

Shiraz University, Department of Civil Engineering, was the site for
curriculum implementation in Iran. The integrated project cycle was
used as an organizing concept for aclassin engineering. Attempts were
made to translate relevant portions of the curriculum, but this experi-
ment met with some difficulty and was not continued. It was decided to
require English as a prerequisite for the course. A sixteen-week
curriculum with resource officials from the government was planned for
implementation in 1978 along with a nine-week winter course. This was
intended to be a program for both training purposes and professional
development as well as academic training of students at the graduate
level. It was also planned to conduct an organizing seminar in Tehran
with senior government officials who will conduct a needs analysis and
initiate a strategy for wider dissemination and diffusion of the PPIPM
concept.

IMPLICATIONS FOR CURRICULUM DEVELOPMENT IMPLEMENTATION

The PPIPM project presents some interesting examples of both the
problems and potential of jointly-developed curriculum designed to be
implemented on a national-specific scale (see tables 1.1, 1.2, 1.3). One
important feature was the early formation of a truly international
project team that followed the project through the various stages of
needs assessment, development of a theoretical foundation (the inte-
grated project cycle), determination of instructional goals and objec-
tives, identification of an instructional audience, actual product devel-
opment, and refinement and revision.

Another feature of the project was the actual implementation of the
prototype curriculum through a collaborative effort that emphasized
the particular needs of each nation. The important ingredient here was
the coherence provided by the integrated project cycle, which was
flexible enough to allow maximum adaptability by each participant.
Finally, the initial implementation was followed up with an evaluation
workshop to share experiences, to engage in refinement, and to proceed
to the next stage of implementation. The lessons of the project appear
to bein at least three areas.

First, the success of the project is linked directly to the fact that
the curriculum team was composed of key individuals working in a
genuine atmosphere of cooperation and collaboration. This was not a
top-down curriculum development project with the "transfer" of a
model from one sector to another. Second, unlike many such projectsin
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Tablel.l. Courses in Project Management in
Different Countries*

Country Academic Course Training Course
New Zealand X X
Malaysia X
United States X
Philippines X X
Indonesia X X
Taiwan
Iran X

*Courses offered at the institutions represented by the workshop
participants.

Table12 comparison of Training Courses Offered

New Zealand Malaysia Philippines Indonesia
I. Agency University Government  University  University
Planning

2. Duration 12 weeks 8 weeks 7 weeks 32 weeks
2 weeks
(in-plant)

3 Number of 18 24 39 45
Participants 15 (in-plant)

Tablel3 Comparison of Academic Courses Offered

New Zealand United States Philippines

I. Name of Massey University University
University University* of Arizona o the
University of Philippines
California, De LaSalle
Los Angeles University
2. Typeof Public Public Public/
University Private
3 Program/ MBA MPA/Ph.D. MPA/ME/
College MBA

" Programs will start in 1979.
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which content may be first-rate and materials well conceived but
coherent organizational format is lacking, the PPIPM project provided
the participants (and those instructors who will increasingly utilizethe
curriculum package) with an innovative, flexible organizational device:
the integrated project cycle. Finally, the most important lesson has to
do with the dissemination and diffusion features of the project. By
developing a curriculum team composed of key individuals in each of
the participant nations, the project was assured of widespread imple-
mentation and experimentation. In short, it did not simply remain on
the drawing board, as has been the fate of many such projects.

It should be remembered that although the PPIPM project has
satisfied many of the criteria of a well-conceived development project,
many problems still remain and will continue to emerge during the
course of future implementation. Problems related to language of
instruction, appropriate case history development, differential levels of
course participants, and adequacy of teaching faculty will continue to
provide challenges to the curriculum team. These problems have been
frankly discussed by all participants and plans are underway to develop
strategies to overcome them in the future. In the end, it is clear that
this project, along with the many others that are currently being
developed and implemented, must be discussed and shared as widely as
possible, for a critical reason: the developmental questions raised
earlier continue to pose difficulties for national planners and are not
likely to disappear in the near future.

NOTES

(1) Commonwealth Consultative Committee on South and Southeast
Asia, Special Topic Papers: United Kingdom, Vietnam, Thailand, Philip-
pines, Pakistan, Malaysia, Korea, Indonesia, India, Burma (Manila
1970).

(2) Ibid., p. 2

(3) Ibid,, p. L

(4) See lbid., complete reportsin series.

(5) Yat Hoong Yip, Role of the Universities in National Development

Planning in Southeast Asia (Singapore: Regional Institute of Higher
Education and Development, 1971), p. 35.

(6) Lee Dyer and Gar D. Paulson, Project Management: An Annotated
Bibliography, Cornell Industrial and Labor Relations Bibliography
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il Development Projects

and the Integrated

Project Planning and
Management Cycle (IPPMC)*

PROJECTS AND DEVELOPMENT

Development is normally defined in two ways. in economic growth and
in social progress. In economic terms, development is the process hy
which a country reaches the position where it can provide for its own
growth without relying on special arrangements for the transfer of
resources from other countries — where, in short, its growth becomes
self-sustaining on a reasonable level, enabling it, through its own
efforts, to secure the benefits of industrial and technological progress
for its people(l1} In terms of social progress, development means
improving the quality of life for the mass of people. Stable and healthy
development in a country should provide two important things: 1) an
equitable distribution of wealth, and 2) a broad popular participation in
the political and economic life of the country. There are several social
dimensions to the development process. Development implies change
and the transformation of society. The process may bring about changes
in a society's fundamental attitudes to life and work. Often develop
ment means changes must be made in social, cultural, and political
institutions.(2) The development process can also be viewed as a path
moving away from "underdevel opment™ or rising out of poverty.

Development then basically relates to selected changesin the social
and economic structures of society in an effort to reach predetermined
objectives acceptable to society as a whole. Where the development
process and consequent changes are not acceptable to society, dis-
content can lead to overthrow of the authorities in charge of develop
ment.

*Portions of this chapter were adapted from Louis J. Goodman and
Ralph N. Love, Management of Development Projects (New York:
Pergamon Press, 1979), chapter .
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4 PROJECT PLANNING MANAGEMENT

Development, as narrowly defined in economic aggregate terms, is
not always synonymous with equitable economic growth. In some
developing countries, for example, average gross national product
(GNP) per capita might rise while income inequality increases — the
poor become poorer and the rich become richer.

The interdependence among economic, social, and political elements
in society have brought new variables into focusin recent times. New
nations pursuing rapid development through the instruments of formal
plans have recognized the limitation of economic indicators as meas-
urements of development. The problem of reconciling economics with
social dimension in development plans and translating them into pro-
grams and projects is a complex task for planners and policy makers.
The need to identify quantitative indicators of what are essentially
qualitative phenomena involves indirect measures and successive ap-
proximations and refinements. The planning of development is, there-
fore, always alearning process.

Development planning in most countries is concerned with both
long- and short-term objectives. The long-term objectives normally
encompass sustained economic growth, a more equitable distribution of
national products and services, and improved allocation of the country's
resources. Determination of priorities and emphasis is dependent upon
political perspectives, the social structureof the country, and the shape
and level of economic activitiescurrently taking place. The short-term
goals generally involve the maintenance of a high level of employment,
the stabilization of the level of forces and the promotion of afavorable
balance of payment. Material plans for economic growth have been
likened to national flags and national airlines as essential itemsin the
paraphernalia of nation states.(3)

The long-term development plan and objectives of countries are,
however, rarely achieved in full. Priorities may change during, say, a
five-year planning period. Economic and political circumstances within
a country or a region can also alter development objectives dramat-
ically. Problems of implementing plans are also common in developing
countries. Lack of well-qualified personnel and appropriate organiza-
tions to implement development schemes can hamper the achievement
of planning goals.

Many approaches are adopted to deal with shortfallsin attaining the
stated goals and objectives of national development plans, programs,
and projects. These range from comprehensive reforms of the civil
service to the strengthening of planning, implementation, and evalua-
tion capabilities of economic and social planning bodies, the sectoral
ministries, state and regional machinery, and local governments.

Some of the changes and reforms introduced are structural or
organizational; for example, creation of centralized bodies for overall
planning, organizing planning units from ministerial, departmental,
bureau levels to regional/state, provincial and municipal levels,
state/regional, and local levels. Other reforms focused on improving
technical and management capability for formulation and implementa-
tion, such as improving the statistical and data base for planning,
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forecasting, monitoring, and evaluating development programs and
projects through employment of both "hardware" components (com-
puters and EDP) or "software” (M S, data banks, national, and regional
accounts).

Translating national development plans into operational programs
and investment projects is one of the most critical and difficult tasks
facing planners and administrators in developing countries. The prob-
lems arise in part from the inability of planners to communicate
concisely the investment implication of long-range plans and policiesto
national ministries, provincial and local governments, autonomous
agencies, and private firms with investment resources.(#) The separa-
tion between plan formulation and implementation has rendered many
plans to be mere statements of intent covering ambiguous objectives
without engaging in specific implementation strategy that may provide
adequate investment guidelines and possible contingency measures for
any foreseen implementation problems. The failure to provide adequate
interaction within the planning process among the constituencies of the
government, particularly the beneficiaries of socioeconomic projects,
has created a huge gap in development.

Effective strategic planning and management for development must
take into account the following guidelines: 1) planning must be based on
a thorough understanding of the political environment in which policies
are made; 2) it must adopt a variety of forms and styles that are
directly related to major functionsin the policy making process; and 3)
it must fashion a variety of intervention and interaction techniquesinto
strategies for influencing not only the choice of alternatives but also
the implementation of selected policies.(5) An examination of the broad
development themes of the seventies in developing countries shows that
they have concentrated on rural development, issues of poverty, social
equity, and balanced growth. The development of the rural sector has
assumed particular attention in Third World countries, as these coun-
tries are predominantly agricultural and rural in character. The
development and progress achieved since the United Nations Planning
Decade of thefifties and the First Development Decade of the sixties,
with their concern for industrial development, has generally not ben-
efited the vast majority of people, particularly the rural poor.

Various programs and projects costing billions of dollars have been
undertaken in many Third World countries principally aimed at reducing
poverty, modernizing the agricultural sector, and accelerating rural
development through infrastructural facilities (for example, irrigation,
dams, roads, and bridges) and rural services (such as health, education,
credit, and family planning). Although the main development thrust has
been the development of the rural sector, the overall impact of
international assistance and lending programs has not sufficiently
altered the basic landscapeof rural poverty and underdevelopment.(&)

One viewpoint suggests that the existing socio/economic and polit-
ical structures and processes tend to skew or bias development in favor
of urban, commercial, and industrial sectors (7) thereby further perpet-
uating the imbalanced growth patterns — inherited from centuries of
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colonial rule — between the modern and developed metropolitan/urban
centers on one hand and the underdeveloped agricultural and rural
communities on the other.

Although governments in Third World countries have actively es-
poused through national policies and development plans the concept of
balanced growth, social justice, and equity, and the accelerated devel-
opment of agriculture and the rural sector, the actual flow and
allocation of resources from domestic and international sources to the
rural sector have not been of such scale as to match and sustain the
priority rating generally given to rural development. This fact may
partly be traced to conditions in some countries where the larger
proportion of development resources are controlled by the private
sector enterprises whose policies and activities in pursuit of profits and
returns on investment are often not aligned (or cannot be closely
redirected) to achieve national development priorities to accelerate
rural development. An example is the failure of the industrial dispersal
program from urban/commercial and industrial centers to under-
developed regions of the country, despite the priority given to this
policy by some Third World governments. In some cases, government
programs and projects for agriculture and rural development tend to
favor the relatively economically well-off members of the rural com-
munity, thereby excluding from the development process a large
number of economically disadvantaged and poorer members of the rural
community.

Out of the euphoria for the promise of planning the United Nations
Planning and First Development Decades of the fifties and sixties
emerged strong voices for post-mortems and analyses of what went
wrong in development strategies. Even in the late fifties and mid-
sixties, serious questions were already raised concerning the efficacy of
comprehensive planning in countries where the administrative infra-
structure to carry out such plans is weak. Some questioned the apparent
preoccupation of developing countries for macro and comprehensive
planning and the consequent neglect and lack of priority attention given
to the development of feasible and viable projects (macro planning) as a
base for comprehensive plans. It has been mentioned that the adminis-
trative and management capability for plan implementation often poses
serious obstacles for the implementation of comprehensive plans for
development. As a result, implementation became a catchword and
priority concern in the UN development strategy for the Second
Development Decade of the seventiesj(8) this concern will extend
through the eighties as well.

Shortfalls in expected benefits from development programs and
projects resulted in the broadening of criteria used by international
funding institutions through the incorporation of noneconomic factorsin
evaluating and appraising developing project proposals from tbe devel-
oping countries.(9) The administrative capability for plan formulation
and plan implementation was incorporated as a variable when appraising
projects for foreign and domestic funding. Evaluation of projects
equally receive national and international attention and interest be-
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cause of the concern not only for efficiency but also for the effective-
nessof the projectsfor achieving the desired results,(10)

International funding institutions such as the World Bank, together
with natienal socioeconomic planning bodies, recognize that the huge
financial investment in large infrastructure projects in developing
countries needs specialized administrative support. The need to develop
administrative capability through strengthening both planning as well as
plan implementation capability for development programs and projects
is now well recognized. The interest in implementation problems to
redress the preoccupation in planning has added a vital dimension to the
management of development projects, particularly rural development
projects. Planning and i mplementation should be viewed as being part of
an inseparable process. Many implementation problems can thereforebe
traced to the planning process. Plans must, if they are to be effective,
be continually adjusted to account for actual conditions. Questions of
project implementability have sensitized the planning process to the
need to examine a variety of factors and variables which could impede
successful implementation. The variables include political, economic,
administrative, and sociocultural factors that relate to the projects.(11)

When the planning process has been finalized, implementation at the
broad sector program level must be undertaken. A development pro-
gram consists essentially of an interrelated series of development
projects. A road-building construction program, for example, can in-
volve a string of road construction projects, linked in time, proximity,
and function. Implementation of plans and programs to be successful
must therefore be successful at the grassroots level — the project level.
Projects are thus the "building blocks" of development. Without prop
erly implemented projects, development plans become only empty
objectives remaining forever elusive. A thorough understanding of the
role, status, procedures, and methods relating to projects is therefore
very important for those charged with the responsibility of imple-
menting and managing development projects.

To clarify the mass of procedures, methods, and possibilities re-
lating to the management of projects, it is useful to have a framework
within which to view projects. In fact, thereis an underlying unity of
process that is the same in all projects, even though each one is
different. This unity of process can be understood through using the
concept of theintegrated planning and management cycle (IPPMC).

THE INTEGRATED PROJECT PLANNING AND MANAGEMENT CYCLE

The integrated project planning and management cycle (IPPMC) is a
conceptual tool for observing and analyzing the single process that
constitutes the life of a development project (fig. 11). It is a
framework developed to clarify the mass of procedures arising out of
this process. The IPPMC may be divided into four major phases. 1)
planning, appraisal, and design; 2) selection, approval, and activation; 3)
operation, control, and handover; and 4) evaluation and refinement.
Specific tasks may befurther identified within these four phases.
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Fig. 11 Integrated project planning and management
cycle: thefour phases.

Figure L.l illustrates the relationships among the phases of the
project cycle, the tasks within each of the phases, and the overall
dependency on central policy issues. It must be emphasized that the
project cycle is an ideal model; not every project will conform exactly
to it. The tasks of the cycle, furthermore, are not necessarily se-
quential — they may take place at the same time or in adifferent order
= nor are all of them necessarily required. For example, the head of a
country might decide that a dam is needed for a hydro-electric project.
The leader decidesto have it built and instructs subordinates according-
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ly, thereby bypassing the first two tasks in Phase | of the cycle. A
continual feedback and dependency relationship does exist among the
tasks, however. Each task is dependent upon and is influenced by the
others.

There is a two-way flow of information between those responsible
for policy and those responsible for managing each of the project tasks.
This feedback to policy makers and management's response is an
important part of the integrated project cycle. Decisions on project
implementation, though in the hands of the manager on a day-to-day
basis, are closely linked to the policy framework in which the project
operates. Thus, all tasks within the four phases of the IPPMC are tied
together by policies emanating from the various authorities concerned
with the projects.

The IPPMC framework emphasizes the interdependent and cyclical
nature of projects. However, because each task within the four phases
of the cycleis distinct and must be examined as an individual entity
proceeding in an orderly time sequence the cycle must also reflect this
linear progression. The IPPMC matrix in Table 1.1 illustrates the linear
organization of several actual projects, examined in case histories in
the first book of this series, evaluating how well the tasks for each
project were performed.(12) The IPPMC matrix is useful in analyzing
how well the various phases and tasks of a project were undertaken.
Furthermore, an analysis of performance that is broken down in this
manner can sometimes indicate whether or not a weakness during one
phase of a project caused difficulties in the implementation of other
phases.

Some projects, it should be noted, may not proceed beyond the first
phase. After the tasks within the planning, appraisal, and design phase
have been completed, the information fed back to policy makers may
lead to a decision to scrap the project. In certain cases, however, for
economic, technical, or other reasons, it may not be desirable to stop a
project once the first phase has been completed.

With this overview of the integrated project planning and manage-
ment cycle, we can proceed to examine each of the four phases and
their tasksin turn.

Phase 1: Planning, Appraisal, and Design

The first phase of the project is planning, appraisal, and design. There
are three basic tasksin this phase: 1) the identification and formulation
of the project, 2) the feasibility analysis and appraisal of the project,
and 3) the design of the project. The first joint task, identification and
formulation, involves the actual conception or identification of a
project, which may occur in several ways. Basic needs within a country
will induce the implementation of grojects to satisfy these needs. The
planning process often identifies project possibilities for each sector in
society.
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The major source of projectsin developing countries, however, will
be the existing departments or ministries, including central planning
agencies. Projects may be identified by political parties or government
officials. In this case, the motivation to undertake a project may be
political, such as an attempt to gain the support of particular constit-
uents. In some countries, private entrepreneurs or multinational
corporations will identify projects that meet the criteria established by
government.

International agencies have their own procedures for identifying
projects. The World Health Organization, for example, describes a step
by-step approach to problem analysis in its manual on project prepara-
tion. It suggests that the problem be viewed in terms of consequences,
critical elements, objectives, and targets, followed by the identification
of potential obstacles. The World Bank identifies projects through a
"repeater” system whereby new opportunities develop out of ongoing
development programs and projects. Thus existing projects lead to the
identification of other projects, and a piggy-back system operates
where, as part of one project, funding may be obtained for feasibility
studies for subsequent projects. The identification of projects, then, isa
process that must take into account various needs, preconditions, and
policiesif the project ideaisto proceed to operational reality.

After a project has been identified, its parameters must be defined.
This is part of the formulation task. The formulation of a project
involves developing a statement in broad terms which shows the
objectives and outputs of the project and also provides an estimate of
the various resources required to achieve the project's objectives.

The second set of tasks in the first phase, feasibility analysis, and
appraisal, are critical ones that, in effect, involve two distinct opera-
tions. A prerequisite of this set of tasks is the development of
preliminary designs for the project. The early designs must be detailed
enough so that cost estimates and decisions on various aspects of the
project can be made.

Feasibility analysis is the process of determining if the project can
be implemented—Appraisal is the evaluation of the overall ability of the
project to succeed. Projects will proceed to the feasibility stage only if
decision makers find them desirable.

While the feasibility analysis and appraisal are being conducted,
several critical decisions need to be made. These decisions will deter-
mine first, if the project iscapable of achieving its objective within the
limits imposed by decision makers and second, whether it will proceed.
Preliminary estimates of the resources required, and basic decisions
about size, location, technology, and administrative needs must be
made.

Feasibility and appraisal should be approached systematically and
deliberately; time spent in researching the feasibility of a project is
usualy time well spent. Moreover, the findings at this point of the
project's life will be useful during other phases of the project, partic-
ularly in Phase 3.

Determining project feasibility depends on the accuracy of the
information received. Even though the final detailed design of the
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project can be undertaken only after approval has been given, the
preliminary designs determinethe base upon which future decisions will
rest. Most developing countries have to contend with a shortage of both
design and research and development capabilities. The result may be a
lack of attention to critical aspects of the project. When decisions have
been made on the overall project concept, its dimensions and param-
eters, it is then possible to determine the feasibility of the project in
the terms required by the policy makers and the funding agents.

Some projects may require a pilot study as part of the feasibility
process. Pilot studies provide data to enable more meaningful decisions
to be made about larger projects. The appraisal process may require a
comparative study to determine the merits of one project over another.
Although the project identified may be feasible to implement, a
comparative study determines whether resources are best used in the
project or in some other form.

Many governments and international agencies have imposed rigid
procedures to be followed when their funds are required. While actual
details vary from project to project and from organization to organiza-
tion, a trend over recent years is for more sophisticated and more
systematic project-related studies. For example, to receive a recom-
mendation from the United Nations Development Programme (UNDP)
for industrial projects, prospective borrowers must undertake market
analyses that provide overall national trends in production, foreign
trade, consumption, consumer prices, together with details about output
type and use, cost of production, and estimated sales. Other agencies
have brought in new dimensions to their studies, such as the impact of
projects on the social and cultural life of the community, as well as the
environmental and ecological impact of the project.

Numerous components of the project can be dealt with in the
feasibility report. Studies can relate to the feasibility of the technical,
economic, commercial, financial, administrative/managerial, and
organizational aspects of the project. Additionally, political, social,
environmental, and cultural factors that affect the project may also be
included. Various technical alternatives must also be studied to ensure
the suggested approach fulfills project requirements.

Economic studies examine the overall sector into which the project
falls and consider how the project fits into the broader sector and the
national planning framework. Related to economic feasibility studies,
commercial studies may be necessary to determine the overall compet-
itive nature of the proposed project. They will examine the market
demands for the output of the project, consider the costs of production,
and look at all aspects of the project to determine if it is a viable
proposition.

Financial studies determine how much capital is required to com-
plete the project. These studies determine whether the project can
sustain its financial obligations, have adequate working capital, and
generate enough funds to ensure adequate cash flow to keep the project
operational.
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Administrative/managerial studies determine the ad Qﬂ!—nrn-—)
cedures to control and direct the project. Studies in th
always undertaken, even though all projects would benefit from them.
Their objective is to determine whether a project that is economically,
financially, and commercially sound can be properly implemented by
available managerial and administrative procedures. Many countries
suffer from alack of management and administrative capacity to direct
projects. Related to this problem is a lack of ability to ensure that a
project can be administered effectively within an appropriate agency or
organization. Because administration of a project differs from normal
departmental procedures, a careful assessment of the operational
methods of existing unitsis necessary to ensure that a project's unique
features can becatered to. Even though a project may be conceived and
sponsored by an existing department, the department itself may not be
the appropriate body to administer it. Thisis especially the case when
the involvement of a wide group of outside personnel and agencies is
necessary, since existing departmental procedures are often unable to
provide the necessary flexibility.

Once the feasibility studies have been completed, a meaningful
appraisal of the project is possible. Policy and decision makers and
lending institutions may carry out the appraisal. They satisfy them-
selves that the project meets the conditions that enable it to proceed.
Their concern is to determine whether or not the project is the best
means of reaching the objectives they have set. They may review the
project itself and alternative means of reaching the objective.

Potential lending institutions may undertake their appraisal with a
healthy skepticism toward all phases of the project. They attempt to
determine whether or not the project is intrinsically sound and whether
or not all the circumstances that surround it are viable.

The last task within this phase of the integrated project cycle is
design. As mentioned earlier, preliminary design criteria must be
established before the project feasibility and appraisal task begins.
Once it has been determined that the project will continue, the design
task proceeds. Design is a critical function. It establishes the basic
programs, allocates responsibilities, determines activities and re-
sources, and sets down in operational form the areas of priority and
functions to be carried out. All inputs relating to projects, including
personnel, skills, technical input, and 0 on, must be determined at this
point. Environmental factors, social criteria, technological require-
ments, and procedures must be assessed and included.

The design task also includes the preparation of blueprints and
specifications for construction, facilities, and equipment. Operating
plans and work schedules are prepared and brought together in a formal
implementation plan; contingency plans may also be prepared. De-
signers must bring together the views of policy and decision makers and
technical expertsin such away that the design reflects the inputs of all
those contributing to the project.



oilindustry.ir
www.oilindustry.ir

14 PROJECT PLANNING MANAGEMENT

Phase 2 Selection, Approval, and Activation

This phase of the project has two major tasks: 1) selection and approval,
and 2) activation. Project selection takes place after the project has
been accepted by policy makers and funding organizations as meeting
the feasibility criteria. At this point, the design function, including the
formal implementation plan, has been completed. The project will be
well defined, with key elementsidentified and the inputs required from
organizational personnel, technicians, and outside consultants clearly
identified. The selection of one project for implementation over an-
other is made on the basis of several criteria. Policy makers consider
the overall feasibility of the project and the priority of the project
area. If a project fulfills a major need or contributes to national or
sector goals and is politically desirable, it may be selected for
implementation over a competing project that is not politically im-
portant. Funding agencies, however, have a variety of techniques for
determining whether resources will be allocated to a particular project.
These techniques may range from cost-benefit to other complex forms
of analysis. The overall requirement, however, is that the policy makers
and the funding agency conclude that the project itself has a priority
claim for resources required for the project. Therefore, the selection
process is normally a competitive one.

The selection of a project for implementation requires negotiations
to be undertaken to obtain formal gggroval from national authorities,
funding agencies, and others contributing to the project. This requires
the finalization of funding proposals, agreements, contract documents,
including tenders and other contracts and the introduction by govern-
ment or some other organization of appropriate regulations.

Activation of the program involves the coordination and allocation
of resources to make the project operational. Activation is a complex
process in which the project manager has to bring together an appropri-
ate project team which may include professionals, technicians, and
resource personnel. Other contributions to the project may come from
other groups, such as outside consultants, contractors, suppliers, and
policy makers in other agencies. The outside inputs must be coordinated
with the work of the project team. Responsibility and authority for
executing the project must be assigned at this point. This will include
the granting of authority to make decisions in areas relating to
personnel, legal, financial, organization, procurement, and administra-
tion matters.

The activation task must ensure that planning for all phases is
undertaken so that delays in vital inputs do not occur. Organizational
and administrative procedures, together with feedback and response to
policy makers' decisions, will have an important bearing on implementa-
tion. Concern for detail and proper planning during activation can save
a great deal of time and resources during later phases of the project.
At this point, theactual work of the project is about to begin.
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Phase 3. Operation, Control, and Handover

Looking at the development project from the outside, the uninitiated
observer might mistake this most visible phase for the entire project
itself. As has been indicated, Phase 3in fact makes up only a small-part
of theintegrated project cycle. This phase of the project has three sets
of tasks: 1)} implementation, 2) supervision and control, and 3) comple-
tion and handover.

Implementation involves the allocation of tasks to groups within the
project organization. Implementation of the project will be based on
procedures set down during the two earlier phases. At this point, afinal
review of the project design and timetable will be undertaken, and any
necessary changes or adjustments will be included. Decisions about the
procurement of equipment, resources, and manpower also need to be
made. Schedules and time frames need to be established, efficient
feedback, communication, and other management information systems
must be set up. The responsibility for implementation falls within the
jurisdiction of the project manager. The project manager will need to
work with policy makers, authorities, and organizations related to the
project as well as with policy makers controlling the project. The
manager's task is a complex one, requiring him or her to steer the
project through many obstacles.

The second set of tasks in Phase 3 is supervision and control.
Supervision and control procedures must be activated to provide feed-
back to both the policy makers and the project manager. Control
procedures must identify and isolate problem areas; the limited time
span of a project means that fast action is necessary if costly delays
areto be avoided. At this point, specific management tools, such as the
critical path method (CPM), the program review and evaluation tech-
nigues (PERT), and other forms of network analysis, are particularly
useful. These control and supervision techniques break down a project
into detailed activities and establish the interrelationships between and
among the various activities. This allows the project manager to
organize the project into manageable components, to coordinate all
activities, and to set a time-sequence schedule for project implementa-
tion. Although using such techniques means spending more time prior
to implementation, it is time well spent. Not only will these techniques
give the project internal coherence, but they will also save implementa-
tion time by isolating any problems into their appropriate project
components.

In addition to internal control, those providing funding for projects
will maintain an independent monitoring and control system for the
project. The project manager will therefore have to meet control
criteria established by either the government or another controlling
agency, or perhaps by the funding institution. This may involve using
specified procedures, such as international competitive bidding, for
supply contracts. Formal procedures are established by many inter-
national organizations for the procurement and control of resources.
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Whatever supervision and control techniques are used, they must
take into account the changing patterns that occur during the life of
the project. These may include changes within the policy and political
structures, difficulties with procurement, and poor performances by
project-team members and contractors. In many cases, the overall
project design will need to be reviewed. Many technicians are involved
in the supervision and control processes, and adequate information flow
in all directions — from the project manager and from those within his
organization assigned with special responsibilities — is essential if these
procedures are to be effective. As part of supervision and control, any
problems relating to environmental factors must also be identified and
appropriate action taken.

Control procedures are useful only if action is taken to correct any
deviation. It should also be noted that both personnel and input patterns
change naturally as the project proceeds through its four phases. As
work on some tasks is completed, other personnel, experts, and con-
tractors move in to begin new tasks. Personnel must adjust to their new
environment, and procedures need to be reviewed and updated to meet
the changing situation.

Project completion prepares the project for phasing out and hand-
over to another form of administration. These arethethird tasks of this
phase. Project completion consists of scaling down and dismantling the
project organization. It also involves the transfer of project personnel
to other areas of operation. Assets and other facilities, including
equipment and technology, may not be required by the operational
project. Provision for their transference must be made, since it is not
always possible to have an automatic transition from the developmental
to the operational stage.

The process of completion may take place over a considerable
period. As various parts of a project are completed, however, they may
be taken over by a new organization, and handover may therefore be
accomplished in a piecemeal manner. It is essential that development
resource linkages between scaled-down projects and those projects in
the elementary stages of implementation be planned systematically to
ensure optimal use of limited project resources, particularly in the
context of broader development programs. The new project, when
operational, will have an effect on other aspects within the sector. As
the project becomes operational, the new controlling organization must
have the skills, personnel, and technical backup required. Key personnel
working in the development stage will often transfer over to the new
controlling organization.

In cases where technical, financial, political, or other factors
prevent projects from being completed according to the original terms,
handover and termination procedures may have to be implemented at an
earlier stage. Thismay involve considerable loss as far as the project is
concerned. In this situation, the objective should be to liquidate the
project in away that will obtain the most benefit.

As a project nears completion, special reporting systems should be
set up so that full information relating to the project is available.
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Completion reports will be prepared for various authorities, including
funding organizations and policy makers.

The actual handover of the operation of the project involves
finalization d contracts, termination of loan facilities, and so on.
Handover also includes the transfer of the project activity and re-
sources to the new administration. This is a critical task. While the
development of the project can be viewed initially as a creative phase,
once the project is completed, it must be viewed a a long-term
operational program.

Phase 4: Evaluation and Refinement

The final phase of the project isthe evaluation and refinement of policy
and planning factors. Thefirst task isevaluation and follow-up. While it
is possible to eval uate project resultsimmediately, actual benefits both
anticipated and unanticipated, together with side effects, may not
become apparent until the project has been operating for some time.
Evaluation thus needs to cover several time periods. Evaluation normal-
ly includes a retrospective examination of the project in attaining its
intended goals within the framework of both the timetable and the
budget. However, experience clearly demonstrates that it is necessary
to consider evaluation as an ongoing process integrated with each phase
of the IPPMC. For example, evaluation procedures must be designed to
analyze and propose solutions to problems that may arise during the
tasks of activation, implementation, supervision, and control. Ongoing
evaluation, which includes retrospective evaluation, should result in a
careful documentation of experiences which can provide both insights
and lessons for improving project planning and project management in
the future.

Evaluation of a project can take several forms. These include
evaluations by those responsible for implementing the project and by
others with an interest in the project, including funding organizations
and contractors. Those funding the project will undertake a thorough
investigation of its financial aspects, including an effectiveness study
of goal attainment. The agency responsible for the project will be
concerned with determining whether goals have been attained and
whether the expected impact on a sector or on national development
will be achieved. The studies should also consider, in addition to impact
on the target group, the impact of the project on the political, social,
cultural, and environmental factors relating to the project. An ex-
haustive evaluation of each phase to determine its contribution to the
project in regard to budget, timetable, and other factors is most
desirable. In most cases, however, the project as awhole is evaluated
with little effort made to analyze each phase or each task separately.

International agencies, such as the World Bank and the United
Nations, have their own procedures for evaluating projects. These may
be useful to policy makers, since they provide the opportunity for
comparative analysis with similar projects.
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Related to and often arising from the evaluation of aproject isthe
need for project follow-up. Follow-up activities may vary from deter-
mining how unmet needs can be satisfied to action on project tasks not
properly fulfilled. The piggy-back or follow-up projects mentioned
earlier may come into play at this point. For a project to achieve its
full objective, smaller or related projects may need to be implemented
almost immediately. There is then a clear need to relate follow-up
action closely to evaluation of projects. Follow-up action is one aspect
of the project manager's role which could involve considerably more
commitment than the manager initially envisaged. If follow-up action
means the difference between the project's being fully operational or
not, then it isa wiseinvestment to undertake these activities as quickly
as possible. Aspects arising from the follow-up procedures may be
useful in the future. If the project is successful, guidelines can be set
down for the project to be repeated in another setting.

The second and last task is refinement of policy and planning.
Policy makers and managers will need to refine their proceduresin the
light of each completed project. Experiences and lessons |earned should
be the foundation on which planning and policy tasks are reviewed. As
the essential controlling force, policy procedures must be continually
updated to meet challenges in the future. Planning must also be ableto
meet any new demands or new situations. Refinement of these pro-
cedures is an important contribution that the project can make to
future development programs.

The IPPMC is a flexible model for all phases of a project from
conception through completion. The cohesive force unifying all the
phases and tasks of the IPPMC is the power and authority relationship
vested in various policy makers, ranging from top government and
political decision makers to those in charge of one aspect of the
project. The project manager, the staff, and those contributing to the
project as consultants or contractors are bound by and exist within the
framework of policy decisions. Analysis of these changing relationships
through the IPPMC model can provide a comprehensive overview of a
development project.

NOTES

(1) Lester B. Pearson, The Crisis of Development (New York: Praeger,
1970}, p. 7.

(2) P. Streeten, The Frontier of Development Studies (New York:
Macmillan, 1972), p. 30.

(3) Ezra 1. Mishan, Technology and Growth: The Price We Pay (New
York: Praeger, 1970).
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{4) See United Nations Economic Commission for Asiaand the Far East,
"Criteriafor Allocating Investment Resources among Various Fields of
Development and Underdeveloped Countries,”” Economic Bulletin for
Asia and the Far East, June 1961, pp. 30-45.

(5) Dennis A. Rondinelli, "Public Planning and Political Strategy,”" Long
Range Planning 9, no. 2 (April, 1976): 75-82.

(6) See, for example, What Now: Another Development, the 1975 Dag
Hammarskjold Report prepared for the Seventh Special Session of the
UN General Assembly.

(7) Michael Lipton, Why Poor People Stay Poor: Urban Bias in the Third
World (Cambridge, Mass: Harvard University Press, 1977).

(8) United Nations, Second United Nations Development Decade: A
System of Overall Review and Appraisal of the Objectives and Policies
of the International Development Strategy (New York, 1971). See
Gabriel U. Iglesias, "Implementation and the Planning of Development;’

in Iglesias, ed., Implementation: The Problem of Achieving Results
(Manilaz EROPA, 1976).

{9) See John A. King, Economic Development Projects and Their
Appraisal (Baltimore: Johns Hopkins Press, 1967),

{10} See Oscar Oszlak, "Indication of Bureaucratic Performance in Third
World Countries,” in Philippine Journal of Public Administration 17, no.
3 (July 1973).

(11) See Albert Waterston, Development Planning Lessons from Ex-
perience (Baltimore: Johns Hopkins, 1965) and Bertram M. Gross, ed.,
Action Under Planning (New York: McGraw-Hill, 1967).

(12) For a detailed discussion of these cases, see Goodman and Love,
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f-= The Managaid Role

In the project cycle, as in any other activity requiring the work of
several people and some resources, the manager of the project is a
crucial figure. Project management requires many of the same funda-
mental skills, approaches, and techniques that characterize the man-
agement of any complex undertaking, and yet the unique character of
projects often dictates a variation or a special adaptation of this role
for project purposes. This chapter will look at the managerial role in
project management, identifying both the most useful and most prob-
lematic applications.

Unfortunately, the importance of this all-pervasive role is often
overlooked. Rondinelli points out that World Bank appraisers give
problems of managing a project relatively little attention; instead, they
concentrate on financial, economic, and technical feasibility.(1) Powel-
son, speaking of Latin America, says "development financing institu-
tions often pay little attention to the managerial capabilities of project
administrators in that they do not know (or care) whether they possess
decision-making skills, whether the proper information systems (for
example, budgeting and cost accounting) are instituted or whether the
appropriate officials know how to advertise and market their prod-
ucts."(2)

And yet projects inadequately managed continue to fail or be
expensively delayed. Evaluators of United Nations Special Fund projects
found that half of them ran about a year behind schedule and that final
reports were submitted an average of two years after the projects had
ended. Finally, there are those projects that fail altogether. Research
shows the main reason for failure to be such managerial problems as
lack of coordination, inefficient organization, inadequate monitoring,
and improper scheduling.(3) Clearly, a closer examination of the mana-
gerial role in project management is overdue.

In sections that follow, we will thus consider the basic elements of
management, the scope and nature of the managerial role through each
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phase of the project cycle, the crucial management tasks specific to
each of these phases, realistic limitations of the manager, and ap-
proaches to improving the management of development projects.

THE BASIC ELEMENTS OF MANAGEMENT

The abundant literature on management shows general agreement on
the basic meaning of management as the achievement of objectives by
identifying and utilizing material and human resources. The identifying
and utilizing functions are traditionally further divided into the plan-
ning, organizing, staffing, directing, and controlling functions of
management. Supporting the infrastructures for these basic functions
and undergirding all of them are the information, communication, and
responsibility/authority systems.

These elements are, by and large, present in the management of any
undertaking, although their complexity obviously varies depending on
the size or scope of the unit managed, and on whether it is a national
ministry or merely a subcommittee of a neighborhood association. As
these apply to projects, special characteristics and applications deserve
special attention.

Planning

As the everyday usage of the term implies, a plan is a reasoning about
how an organization will get where it wants to go — or, in the
vocabulary of management experts, "the process of preparing for the
commitment of resources in the most economical fashion, and, by
preparing, of allowing this commitment to be made less disruptively."(4)

Compared with the management of other, more routine activities,
project management must devote a disproportionately large amount of
time, effort, and expertise to the planning phase. A project occurs by
definition within a set time frame, and constitutes therefore a "one-
shot™ undertaking in a largely unfamiliar area. Because the risks are
greater, and because time is highly limited, the need for thorough
planning cannot be overstated. In Indonesia, for example, a national
development policy to reduce urban congestion and population pressures
was translated by government plannersinto a resettlement program and
the identification of several transmigration projects, including the Way
Abung project, in which 11,000 families were resettled in Sumatra from
a neighboring island over the period 1969 to 1974.{5) A large staff of
planners spent several years anticipating the logistical details of this
project, aware that once the families had geographically moved, it
would be impossible to go back and correct the basic elements of the
plan. Even so, as it turned out, problems related to support systems,
policy directions, and social-cultural aspects arose, for which remedies,
given the one-time nature of the project, were often inadequate. It is
not surprising that Paul Caddis says emphatically, "Advance planning is
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vital in a project.. . .It is unfortunately truethat most
during the course of a project can be traced to la
advance planning."(§)

There is another reason why planning is vital to project manage-
ment. Most managed activities have established their validity, their
reason for existing, through successive repetitions of the same ob-
viously necessary activity. Projects often fail to show asimilar obvious
validity. Planning for projects requires looking into the future to see
what new things are needed. Project planning should thus focus much
more explicitly on starting assumptions and premises, being much more
"planning from the ground up" than standard management planning,
which is often more a "planning for improvement.” For this reason, the
thoroughness of planning required for projects often leads to sub-
contracting the planning documentation effort to research consulting
agencies, or setting up entire feasibility-studies divisions for this
purpose. The basis for identifying and selecting projects has not always
been sound in the past, and hasin fact been identified as a major cause
of project management failure. The planners of the Korean family
planning project had to decide, for example, on whether to focus efforts
on changing values and attitudes regarding family size and age space, or
on introducing control methods and distributing devices.(7) The wrong
decision at this planning stage would have been fatal to the project.

It isimportant to remember that planning at the project level must
consider the project as merely one of a package of several constituting
a major program, which in turn articulates the implementation of an
even larger poliCy. Sound project planning should therefore meaning-
fully link project objectives with program objectives, which in turn
should be linked with the policy goals they support. The same network
of objectives at the planning stage linking the project upward to
programs and policies must also be worked out downward, so that
components and divisions within the project see their work as related in
a specific way to the total project. Thus, the central planning and
policy context for identifying and selecting appropriate projects is a
key areaof concern.

Organizing

As a function of management, organizing has to do with "the procure-
ment of human and nonhuman factors, the grouping and alignment of
personnel and physical resources, and the delegation of authority and
responsibility within the organizational structure."(8)

Organizing for a project is in many ways unique. Because the
objectives are temporary, the organization that carries them out must
also be temporary. Given that the project was established precisely be-
cause standard organizations cannot handle the activity, the organization
that handles the project will not resemble the corporate or govern-
mental entity, but will becomplexand multidisciplinary. Becausethe proj-
ect has a specific output rather than an ongoing activity, the organiza-
tion will generally be drawn up by task rather than by function.
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The Apollo project that put a man on the moon, for instance,
brought together, for a temporary period, a complex team of engineers,
physicians, mathematicians, physicists, nutritionists, astronomers, and
even psychologists — each with a specific role within a common, overall
objective. Aligning these human resources and delegating responsibility
and authority through a reporting relationship structure had to be done
in a manner distinctly different from standard organizational charts.
Someof thefeaturesthat characterized organizing for Apollo and other
projects include: the formation of task forces, the evolution of matrix
organizations, the informal flexibility resulting from a minimum of
standard operating procedures, the use of management by objectives,
and the device of subcontracting particular tasks to specific individuals
or groups.

A popular manner of organizing for projects was the task force:(%)

It is possible to overcome many of the co-ordination problems
characteristic of complex projects by establishing project
groups. The design engineers, production facilities and many of
the indirect services are formed into a project "task force,"
preferably placed under the command of one project leader. The
life span of the group corresponds to the active duration of the
project itself, so that the team is dispersed once the work has
been finished.

Task forces have the obvious advantage of being able to pull out
various people from various functional specializations and focus them
completely on a common problem or purpose, without any distraction
from other ongoing responsibility. The disadvantage of task forces lies
in the difficulty of relieving good workers of their various responsi-
bilities for any length of time. Moreover, task forces for long and
complex projects soon begin to develop lives of their own, with an
accompanying self-preservation instinct that strives for an existence
longer than necessary. When the task force is drawn from functional
departments and agencies, these agencies themselves suffer over time
from the depletion of what is often the best expertise.

The necessary compromise, then, between adequate control of
project staff on one hand and the need for these same people in
functional departments on the other hand is the matrix organization. In
this model, project staff assume dual responsibilities and are account-
able simultaneously to the functional head and the project head. As
Gohre putsiit:

The functional departments here have a service relationship to
the project managements. They perform the specialist partial
activities required to master the projects under contract to the
project department. No longer can one talk of a hierarchical
autherity, exercised step-wise in the matrix organization. This
is replaced by equal cooperation in the dynamic field between
project and system responsibility on the one hand and specialist
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responsibility on the other. This dynamic field provides the
balance between the project dynamics and the necessary stabil-
ity in the specialist field.(10)

The balance achieved by the dynamic tension in matrix organiza-
tionsis, of course, one not easily achieved, hence the need for constant
flexibility and adjustments in the light of little previous parallel
experience. In standard organizations, this backlog of tradition forms
the so-called " standard operating procedures” — something not present
in projects.

Another dominant feature of project management is management by
objectives (MBO), or a variation thereof. This is a management ap-
proach according to which performance is monitored, not by control or
reward/punishment mechanisms, but rather by comparing actual output
promised by the individual or team itself at the beginning of the
performance period. The output and schedule orientation of project
management makes this management style particularly appropriate.

On a larger scale, the idea of assigning responsibility, a time
schedule, specificset of outputs, and even a budget to ateam has taken
the form of subcontracting aspects of the project to outside firms,
university departments, or ad hoc teams. For example, in the Bidtech
community development project launched by a private Philippine in-
vestment bank, the project director subcontracted the Statistics and
Special Studies Division of the Department of Agriculture to undertake
a comprehensive baseline study of the community as a starting bench-
mark for future evaluation.(11) Thus, the use of contracts — their
formulation, bidding, and control — forms an essential part of project-
management organizations.

Staffing

The management function of deciding how the human resources are to
be organized and what reporting relationships should exist must invari-
ably be accompanied by deciding which persons will assume the various
responsibilities and activities within the organization. This is the
management function of staffing.

For project management, staffing should be done with an awareness
of certain special characteristics that must be found in the project
team, and especially in the project leader or manager.

Much research has been done on the characteristics of project
managers. Gaddis points to four that seem to characterize the more
successful ones. 1) a technical competence from a career in some
advanced technology environment, 2) a working knowledge of several
fields of knowledge other than the manager's own, 3) an understanding
of general management problems, marketing, personnel, cost ef-
ficiency, and so on, and 4) an active interest in teaching and developing
supervisors.(12)
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Interestingly, it is widely recommended that the project manager
responsible for the implementation of the project be selected, when
possible, from those responsible for the project's planning, or at least
that he or she beinvolved with the planning unit as early as possible. In
instances where thisis not so, the project manager may lead the project
in directions quite different from the original intent of the planners,
quite unaware of the background 0 necessary for the project's success.
Such a case occurred, for example, in a project to establish a health
center for a rural community in Hawaii. Neither the first project
director nor the second, who took over after the first left, had an
adequate understanding of the background and rationale of the project.
In this respect, neither planning director had adequate knowledge of the
basic difference in objectives between the community's Board on one
hand, who wanted a surrogate hospital, and the professional planners
and consultants on the other, who wanted a basic health delivery
system.(13)

The other consideration in the choice of the project manager is his
or her seniority in the organization or agency. Because the manager will
have a general management role within a well-defined area, he or she
should be relatively senior, not necessarily in rank but at least in terms
of direct access to and control by senior management. The complexity
of the Philippines rice self-sufficiency project, involving as many
government and private agencies as it did, would never have been
properly and productively coordinated without the leverage that its
project director wielded, not by formal authority but by the influence
of working out of the president's office and actingin his name.(1%)

The importance of direct access is necessitated by the often
accelerated pace of project management; decision making in this
environment must take place rapidly. Precisely because of this circum-
stance, many managers who are successful in functional organizations
do not succeed in project management. "Because of the operating style
required of him, a man who has been highly successful in a traditional
department may not last long in project management.. ..In appointing
a project manager, the executive must look not only to the candidate's
past achievement, but more importantly to the task ahead.'(15) For this
reason, the search for a suitable project manager (or any position for
which past performance is not an adequate criterion) is more and more
accompanied by the assessment center method, which simulates fu-
tures and tests applicants' performances in these sirmulations.(16)

This is not to say that a project manager has nothing in common
with other managers. In fact, more similarities than differences obtain
between the two, and the fundamental learnable skills — technical,
human, and conceptual — are just as necessary for project managers as
for other managers. There is, interestingly, a healthy transference of
managerial skills from one context to the other. Often someone who has
served as a project manager may move either to another project, to
general management, or back to a functional or technical area, the
individual's broadened experience from the project often making him or
her more effective in his or her traditional management job. Many
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senior people in government and private enterprise first came to
national attention by the successful management of a major project.

Another approach to staffing would recognize that not a single
manager but a management team should be identified. If this is the
case, managers can be selected to complement one another. If the
senior manager is a skilled generalist, her or his deputy might be
knowledgeable in technology, the planning officer in the local environ-
ment, and S0 on. Taken as a whole, their total capacities should stretch
to encompass the range of tasksto be performed.

Directing

The management function of directing represents, in a sense, the core
of management, dealing as it does with the day-to-day responsibilities
for seeing that the available resources = human, financial, material —
are being channeled to meet the task objectives efficiently and
effectively. In project management, the directing function translates
into project implementation responsibilities, such as scheduling, which
will be dealt with in greater detail in Chapter 9. A quick overview of
the project implementation phase and the direction function of manage-
ment init, however, highlights the problem areasin projects.

A study of 100 project managers revealed that conflict areas during
this phase occurred in the following areas, listed in order of "conflict
intensity": 1) scheduling, 2) technical matters, 3) manpower, #) prior-
ities, 5) personalities, 6) costs, and 7) procedures.(17)

The resolution of these conflicts and decision making relative to
them constitute much of project direction. The manner in which this
direction is provided depends on the project manager's leadership style,
which varies significantly among managers and for which no ideal style
can be prescribed, dependent as it is on the project environment, the
nature of the task, the disposition of the project team, and the skills of
the project leader. Obviously, what works with one manager in one
culturein a highly technical project will not work with another manager
in another culture dealing with a different type of project. Thus, for
example, the successful previous experience of expert consultantsto a
Pacific Island livestock project proved to be no guarantee of success in
a different culture with a different administrative machinery.(18)

Controlling

The management function of controlling has been defined as "the
process of making events conform to plans, that is, coordinating the
action of all partsof the organization according to the plan established
for attaining the objective.*{19} Unfortunately, there is some confusion
in the management usage of this word, because the everday usage
connotes holding back or reining in, whereas the management sense, as
in the word "controllership,” merely implies ongoing monitoring to see
that objectivesare met and activities are moving along well.
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In project management, it is clearly necessary to keep informed of
performance in order to meet time schedules and budgets. Standard
control mechanisms are useful for project managers, and the use of
several data control systems are just as applicable to project manage-
ment. Included among these are budget control systems, according to
which expenditures are compared with originally-planned allocations to
spot and correct significant variances. Similarly, humanpower data
systemslook at the human resources used and keep information on such
matters as numbers of people hired for the project. Most important, an
output data system, the nature of which varies from project to project,
monitors the progress and the quality of the outputs produced as the
project continues. For example, one of the projects of the Bangkok's
water improvement program in the early seventies had asits objective
the repair and increased installation of water meters. Periodically
throughout the project, the managers received reports of how many new
meters were installed, and these numbers compared favorably with
budgeted targets. The project, one of four in the water improvement
program, was, however, the last to be completed. It was several years
behind schedule because the monitoring system failed to take into
account thefact that an additional 900 to 1,000 working meters became
defective every month.(20)

Within the operation of a project, control systems are particularly
crucial in the beginning stages of implementation. An early warning
system, even if informal in nature, can spot potentially large dangers
and thus avoid serious difficulties. A manual of the US Department of
Agriculture and AID. points out: "A common mistake in control
systems is to rely unduly on formal written reports that are too
infrequent at the beginning of the activity and too frequent once the
operation stabilizes."(21)

Information Systems

Supporting the classically defined management functions are various
sytems of which the information system is fundamental. The informa-
tion system is especially useful in the directing and controlling func-
tions of project implementation.

An information system is a scheme according to which (given the
mass of data items possible to accumulate in a project) the right
information is provided, in the right amount, to the right persons, at the
right time. Determining what information to include and how to
package this information depends on the person to whom the informa-
tion is to be addressed and the reason for which it is given. Thus, an
information system carefully distinguishes, for example, between exec-
utive reports from the project manager to top management, and daily
progress reports the manager receivesfrom the project staff.

The former, though much more succinct and abbreviated than the
latter, nevertheless require thorough preparation. And this does not
merely mean mechanizing the reporting system by replacing a volume
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of manually prepared data with alarger volume of computer printouts.
What is needed is what Berger calls"key item reporting™:

Such a system should be geared to give the project team and top
management only the essential information they need to gain
optimum control of the project. It should present information
important to the project in a meaningful, timely and decision
provoking manner.(22)

These key items would include budget performance to date, progress to
date measured against plans, forecasts of costs and output schedule
revisions, and problem areas.

Obviously, the information system needed by project managers on a
day-to-day basis requires a greater amount of detail. This should be a
major concern, for project managers require as much information
support as any other manager — more so, in fact, because: 1) the
information needs usually have to be filled faster and under greater
time pressure, 2) the innovative nature of the project requires informa-
tion in a different form, or from a different group of people, or with a
greater degree of complexity and sophistication, and 3) inadequate
information makes the risks already inherent in project management
much larger.

A discussion of information systems would not be complete without
mention of the increasingly necessary role of computers in retrieving,
organizing, and presenting data. Beyond a certain stage of simplicity,
the use of the computer, even in developing countries, is almost as
inexpensive as a thorough manual information system. The advantages
of computer utilization include centralization of data information,
security of storage, uniformity of formats, accuracy without tedium on
a repetitive basis, and quickness of response and reaction time under
pressure.

The basic computer applications that project managers most fre-
guently deal with are: 1) scheduling, 2) financial analyses over time,
given a set of premises, 3) modifications in projections, given simulated
changes in such variables as market trends, investment incentives,
inflation, etc., 4) scientific calculations, both technical (such as load
factors) and mathematical (such as linear programming), and 5) various
forms of areportorial management information system.(23)

There are, of course, limits to the use of the computer, even within
these applications. The quality of theoutput of computerized informa-
tion systems can only be as good as the quality of both the inputs and
the design for the system. The common errors are to provide too much
information, in formats not useful for managerial or decision-making
purposes, at too great a cost, and often too late. There are also limits
to computer designs, and modeling and simulation exercises on possible
futures have to be understood within the boundaries of their premises.
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Communication Systems

Communication systems are closely identified with information sys-
tems, the latter focusing on the content, or the "what,” and the former
focusing on the channels and the recipients, or the "how" and "to
whom." In project management, thistype of communication is crucial:

One of the most important responsibilities of a project manager
is to ensure that all parties from their respective direct staff,
functional operation or subcontract basis have a clear, un-
ambiguous and common understanding on a continuing basis, of
the project, its aims and complete purpose and problems. This
facet apart from any other Is instrumental in ensuring the
highest chance of a successful project by encouraging problem
solving and system trade-offs.(24)

The communication techniques available to all management (and yet
frequently not used to full advantage) have their places in project
management. Good communication should be clear, exact, brief, and
convincing. Fundamental practices, such as relying on the written note
or memorandum more than on the spoken word, meticulously preparing
agendas and minutes for meetings, making generous use of audiovisual
aids such as charts and graphs, and developing the art of listening and
reading as well as talking and writing, are all crucial to sound project
management.

The project manager is, in a sense, the center of a hub of
communication. The manager's communication must go upward to
superiors to notify, report, or receive help; sideways to colleagues for
coordination and ensuring; and downward to subordinates, giving plans
and schedules and receiving reports.

Downward communication in project management acquires a special
character because of the often advanced technical composition of the
project team. Establishing the atmosphere and the communication links
must therefore be carefully planned and executed right at the start.
Only then can cooperation and early warning signals be counted upon. In
fact, when shortfalls occur, the manager is advised "to treat shortfalls
in performance against target as unemotionally as possible. When one
department falls behind, examine the situation critically but construc-
tively. The emphasis should beon helping to overcome the problems and
not on allocating blame."(25)

A final note on the communication system: it is equally important
for the manager to be aware of communication mechanisms not only
within the organization but also between the project and its external
environment. This is true, but applies differently, through every stage
of the project cycle. In the beginning, a need is articulated and a
project isidentified from this external environment. Subsequently, it is
also largely from the external environment that the various human and
other resources needed for the project are drawn. In the course of
project implementation, thereis constant interaction with the environ-



THE MANAGERIAL ROLE 31

ment and the various public sectors involved. Finally, project evaluation
at the end of the project's lifetime looks precisely at its impact on the
environment.'

Some elements of this external environment are obvious and always
present to project managers, but others are less so, even if just as
important. The following are some important economic, social, polit-
ical, and technical elements of this external environment and their
linkages for the manager to study closely: 1) supporters and donors, 2)
cooperating agencies, 3) in some instances, competitors as well as
allies, 4) beneficiaries, both individual and organizational, 5) profes-
sion?ls,) 6) political parties and forces, 7) general and special pub-
lics.(26

Responsibility/Authority Systems

A final supportive infrastructure to any management system is the
authority and responsibility system:

Authority and responsibility form the legal framework of man-
agement. Authority is defined as the right derived from some
legitimate source to direct the efforts of others. It isthe power
to act.(27)

The acceptance of this authority in an organization, and especially
in a project, however, depends on far more than thelegal conferment of
such authority on the manager. In fact, the project manager is often in
a position wherein he or she requires the services and resources of
individuals over whom he or she has no formal authority. Studies have
shown, however, that due to the central decision-making role in the
development process, a project manager is able to exercise a degree of
power over and above that granted by the formal authority that
accompanies the manager's position. Thus, the project manager has
access to:

I. Formal authority: the ability to induce or influence others to meet
requests because they perceive the manager as being officially
empowered to issue orders.

2 Reward power: the ability to induce others to meet his requests

ecause they value the rewards they believe he is capable of
administering.

3. Punishment power: the ability to induce others to meet her requests
because they wish to avoid punishments they believe she is capable
of administering.

4, Expert %ower: the ability to induce others to meet his requests

ecause of their respect for histechnical or managerial expertise.

5. Referrent power: the ability to induce others to meet her requests
because of their feelings of identification with her, with the project,
or with the position of project manager.(28)
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The best possible situation, of course, isto achieve a healthy balance of
these sources. One of Avot's project commandments is precisely this:
"Whenever possible, tie together responsibility, performance, and re-
wards."(29)

The basic responsibilities of the manager in the areas of perfor-
mance output, budget, and time schedule should best be delegated by
tasks to lower levels, creating an appropriate responsibility system and
motivating the project team.

One can build motivation in the project team through the combina-
tion of these influences. It is important to keep in mind the different
character of success motivation in the project individual, as distinct
from the career motivation in the organization or bureaucracy individ-
ual; the former is driven by a desire for short-term success and
achievement, the |latter by longer-term security and career aspirations.

THE WIDE SCOPE OF MANAGEMENT IN THE PROJECT CYCLE

With this brief overview of the basic elements of management, let us
now look more carefully at how these elements are brought to bear on
the project cycle, and the managerial roles played by different individ-
uals and agencies in the different phases of this cycle. For the cycle
clearly involves not a single organization, but many; it involves not one
manager, but many.

In any project of significance, a variety of agencies, both govern-
mental and private, is likely to be involved in different ways in the
phases of the project cycle. This involvement can be one of three
possible types: 1) major policy responsibilities, 2) major operating
responsibilities, and 3) related cooperative or regulatory responsi-
bilities.

To illustrate these various types of involvement of different agen-
cies, it may be helpful to look at three examples of projects in a
particular country setting. It is assumed that the government in this
country setting is unitary in form, with a strong central planning
agency. It isfurther assumed that the country is developing and has an
active private sector. The three projects might be as follows:

Project T A project suggested by an international organization for.
an experimental dairy farm operation, to be undertaken by a private,
not-for-profit boys' residential secondary school financed by the gov-
ernment's development bank (which had been previously assisted by the
international organization).

Project 22 A project suggested by the planning unit of a municipal
government for an industrial park, to be developed using funds |oaned
by the Ministry of Commerce and Industry.

Project 3: A project suggested by the Central Planning Agency for a
new research institute on cassava, to be located with the State
University but operated in cooperation with the Ministry of Agriculture.
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Table 21 tabulates the involvement, as well as the ty volve
ment, of arange of entities — international, governmental, | -
project-based — that have had something to do with each of these three
projects. Thus, for example, in Project I, on an experimental dairy
farm, table 21 shows the involvement through the variousstages of the
project cycleof the international funders, the government's legislative
body, the chief executive of the responsible private entity (in this case,
the high school principal), and the project manager. It further
separates the involvement into major policy responsibilities (**), major
operating responsibilities (*), and related cooperative or regulatory
responsibilities (+). The same isdonefor the industrial park project, and
then for the cassava research project.

A number of significant implications are suggested by a closer look
at this table.

THE MANAGERIAL

Extension of the Cycle to Several Management Units

In all these examples, the early tasks of the project cycle (identifica-
tion, design, appraisal, and selection) occur before a project is specif-
ically organized and before it has identified a project management
team. Only rarely is the project manager picked out and involved in
these earlier stages. Simjlarly, the last tasks of the cycle (evaluation
and refinement) occur after the project is completed and after the
project team is disbanded. Again, only rarely is the project manager
involved at this stage.

Thus, it is clear that the project cycle cannot be seen as focusing
only on the project manager and team. The project manager's column in
table 21 clearly shows his or her limited responsibility. Management
responsibility for the earlier and later stages of the cycle resides
elsewhere, with other entities. A look at this table also shows, for
example, that the dairy farm project involves, at one time or another in
its cycle, the following management units in a "maor operating
responsibilities" capacity:

International agency Project manager
Central planning unit Project budget staff
Development bank Project personnel staff
Chief executive (of the Project organization and
high school) methods staf f
Private consulting firm Project management information

system staff

The other two projects similarly catalogue a large number of manage-
ment units responsible at various stages of their respective cycles. In
fact, even units traditionally dubbed staff rather than line units
nevertheless undertake important management functions, even if they
aredonein the name of the executive. Thus, a management information
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systems unit of a specific project may take responsibility for building
and utilizing a control system central to the management of the
supervision and control phase of the project cycle.

Absence of a Single Coordinating Administrator

Further study of the three projects illustrated indicates that not only
are there several management units involved but these are to a large
extent independent of each other. For example, in the dairy farm
project, the international agency is clearly independent of any local
official, the development bank is likely to have its own board of
directors, the school head has substantial room for independent action,
the project manager operates with adequate autonomy to perform a
required task, and the private consultants and contractors exercise the
option to accept only tasksand methods of their choice.

Thus, the unitsinvolved in the management of the project cycleare
not under the direct control or coordination of a single administrator.
Project success and integration must be achieved as a team effort
rather than through the unified control of asingle, tightly-knit organi-
zation all the way through.

The team effort required for project integration would normally
involve the following specific means:

The sharing of common goals and objectives, asis evidenced, for
example, when an international agency, a development bank, and
a private school - consistently with the thinking of the Central
Planning unit and the Ministry of Agriculture — all see a dairy
farm operation as desirable; common interests ensure a measure
of cooperation.

The emergence via consensus of a lead person or agency, based
on available time, knowledge, resources, or personality, and on
shared goals and objectives, to oversee control, scheduling and
cooperation functions.

A decision to form an interagency committee to manage the
activity involving two or more separate units.

The development of formalized hierarchies of means of com-
munication arising either out of repeated actions or the specific
directives of overall regulating bodies.

Coordination via market or established social relationships.

Coordination and control of the many management units involved in the
project cycle clearly are thus not always those of superior-subordinate
relationships. Coordination is frequently provided by a complex set of
interrelationshipsalwaysin the process of development and change.
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Need for Monitoring Projects

The examples illustrated indicate general overall policy made by the
legislator and the chief executive. Therefore, another management
unit, such as the Central Planning Unit, must seriously undertake the
major responsibility for continuous monitoring. This is particularly
important in view of the fact that project cycle management is
frequently a many-splintered (as well as many-splendored) thing.

In a larger sense, the key task of overall government is most
basically to ensure that the project management process works well
rather than to participate directly in any number of specific projects.
Thus, the governmental roles played by the legislature, the chief
executive, and the central planning unit would be optimized if, without
their specific participation, project results are attained because they
have structured the processes by which projects successfully develop.

Use of Outside Expertise by Contracting Out

The use of expertise ocutside the responsible agency or the project staff
isa common phenomenon in projects; the dairy farm project contracted
out a university; the industrial park project and the cassava research
project made use of private consultants. Design work is frequently
"contracted out" by agreement or some other arrangement, and is often
done by an international agency, another government agency,, private
contractors, research units, and, of course, academic institutions and
private consultants.

THE CRUCIAL TASKS OF MANAGEMENT IN THE
PROJECT CYCLE

Thus far, management tasks have been categorized — and discussed — in
two ways. 1) by general function — planning, organizing, staffing,
directing, and controlling supported by an information system, a com-
munications system, and a responsibility/authority system; and 2) by
task of the project cycle — project identification, design, appraisal,
selection, organization, operation, supervision and control, completion,
and continuation.

The first of these categories, general function, focuses on cohesive
operating units, each subject to direct bureaucratic control by a single
administrator for the achievement of specific objectives. Discussed
under this category are the mechanisms and techniques by which each
unit can by managed to achieve its objectives at minimum costs. The
items in this category are common to general management, and to a
large extent apply to business management, educational management,
public administration, and so on.

The second of these categories, tasks of the project cycle, focuses
on the coordination and combination of the cohesive operating units
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over time to produce a completed project. Discussed under this
category are the procedures necessary to allow the most effective use
of society's resources via a rational sequence of specific organizational
activities over the entire project cycle, from the birth of the project to
its completion and evaluation. The itemsin this category are specific to
management of projects.

Thus, necessary conditions for a successful project are efficient,
coherent operating units acting in a coordinated way over the entire
project cycle. Several different functions can play a greater or lesser
role throughout each phasein the project cycle.

In these circumstances, there are many potential lapsesin manage-
ment that can doom a project to failure. Only a few of the more
important lapses — and possible techniques for their avoidance — can be
presented herein. Many more will be identified in the chapter to follow.

Source of Project Ideas

Clearly, any policy pursued that limits the sources of project ideasis
likely to result in fewer successful projects than would otherwise be
possible. There are many ways in which sources of project ideas are
adversely limited. Strong central planning staffs may stunt the growth
of ministerial or local planning units. Ideological positions may rule out
private ideas, whether they originate in profit or nonprofit units.
Preferences for the geographic center may weaken local initiatives.
Xenophobic preoccupations may prohibit ideas coming in from the world
at large. In these and other ways, the population of project ideas is
reduced. With such a reduced population, the likelihood that the best
ideas will surface is reduced and choiceis limited. In this connection, it
may well be true that the major problems revolve around getting
enough good project ideas, and not in choosing among existing ideas.
Good management would thus seem to require utilization of every
source and project idea —and afocus on building policies (and necessary
institutions) to expand the number and effectiveness of such sources.

Mechanisms for Processing Project |deas

Good project ideas are not enough. Sensitive mechanisms that become
aware of — and responsive to — the ideas must exist. Indeed, a system
that encourages institutions and their staffs to develop project ideas
that are then systematically ignored is counterproductive. Ministerial
and local planning groups whose projects are not considered, private
agencies whose desire to act is consistently stymied, marginal areas
that have no representation, international agencies that are ignored, all
become embittered opponents of - rather than cooperators in —
development. The situation is further aggravated if the projects se-
lected for implementation appear to have been chosen at random and
without a sense of priorities, or worse, from motivations of vested
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interest. In this situation, good management would seem to require a
system that provides an overt hearing to all ideas without giving up that
control and coordination that ensures, within tolerable limits, only the
most effective and efficient projects proceed to implementation. This
might well mean the following:

That subordinate units of government be authorized to identify,
design, and approve projects within their spheres of responsi-
bility subject only to budget reviews using budgetary techniques
which require benefit to cost calculations demonstrating ade-
quate net social benefits.

That local units of government be authorized to identify, design,
and approve projects within their spheres of responsibility sub-
ject (for unified governments) to budget reviews as indicated or
(for federal governments) to local decisions in use of their own
resources (where all costs, both private and social, need to be
considered).

That private agencies be authorized to identify, design, and
approve projects for which they can obtain financing and ensure
adequate current cash flows (provided they operate under rules
which ensure that all costs, both private and social, are con-
sidered).

That international agencies be given access to appropriate
decision makers to suggest projects which then find approval
within any of the techniques indicated above.

That the central planning agency at the national level provide
the larger frameworks setting national development priorities
without discouraging initiatives from other units.

These recommendations suggest that one of the major tasks of the
central planning agency should be to ensure that projects identified,
designed, and approved elsewhere are considered under circumstances
and using techniques that yield for implementation only those projects
that promise to be the most effective and efficient. The planning
agency will therefore, to a larger extent, simply be forecasting the
results of project activity elsewhere rather than controlling it in detail.

Capability for Project Design

The design of projects — and the preparation of proposals incorporating
this design for approval — can frequently not be done "in house” by the
identifying agency as it then exists. This will be true if the design and
preparation of proposal work requires numbers of personnel who cannot
be freed from their existing duties or personal skills and for equipment
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beyond those available within the agency. The identifying agency will
need either to expand its staff, its skills, or its equipment to do this
work — or it will need to acquire this capacity temporarily via contract
with another government unit, an international agency, a university, or
private consulting or contracting agencies (either domestic or foreign).
To acquire this capacity requires: 1) authority to do so, 2) budget for
the purpose, 3) and a unit in the organization with skills in soliciting,
completing, and monitoring the necessary contractual agreements.
Acquiring the authority, budget, and organization (including appropriate
people) is a managerial task of great importance.

Design of Project Organization and Methods

Project design includes design of the necessary organization — and the
methods it will use — for project implementation. This design is
frequently passed over in favor of great emphasis on technological,
engineering, marketing and economic analysis work — essential work, to
be sure, but not necessarily more important than the organizational
work.

The organizational design work has many dimensions, including the
following:

I. Thefirst decision to be made is whether the project tasks should be
done within the existing major unit or agency responsible. If so, then
the project unit would be organized as a regular subunit, as a project
task force reporting to the agency's chief executive, or as a group
working through a manager responsible to a special committee; a
large variety of combinations and adaptations is possible. If the
tasks are not to be done within the agency, some alternatives would
be: an independent agency with its own directors reporting to the
chief executive, a separate corporation or quasigovernmental cor-
poration also with its own board, or some other short-term institu-
tion to be created specifically for the project.

2. Finding the key manager is of great importance. The project isin
some measure a unique venture — arepeated activity in a new area,
or a new activity — and thus no completely satisfactory, wholly
experienced person or persons will be available. The managerial task
of identifying and attracting the best persons available is of great
importance.

3. The budgetary position of the project must be clearly articulated.
This has many dimensions, and both capital budget and operating
budget require specific attention.

For the capital budget, it must be decided whether the project
manager will have the authority to arrange for either borrowing on
his or her own or appealing to the organization to which the
manager belongs only for supplementary "equity" funds. The extent
to which the manager can allocate capital funds, from whatever
source, to particular items without specific item-by-item approval
must be determined. Also, the arrangements the manager will be
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able to make for repayment of capital funds to either the govern-

ment or the lending agency, whether out of project receipts from

sale of product or service or from an operating subsidy, must be
defined.

Similarly, operating budgets, the method of budget approval, and

fund release will have to be defined, whether by line item or as a

program with adequate leeway for flexibility among categories.

Income generated by efficiencies or productivity must be decided,;

they could be returned and reverted back to the central agency or

the funder, re-budgeted, or "belong” to the project.

4. A crucial and often problematic area in project management is the

extent to which project teams conform to or differ from personnel
rules applicable to their parent central agencies.
Short-term projects within subunits of central agencies require
specific personnel, usually on secondment for a temporary period.
One should clearly determine beforehand the extent to which the
project can pay a premium for this seconding, the extent to which
the usual channels and procedures for selection (advertisement,
testing, interviewing, sourcing, recommendations, etc.) can be mod-
ified or abbreviated, the extent to which procedures for promotions,
transfers, and so on can likewise be made more flexible. Strict
conformity may straitjacket and impair project success. Unbridled
latitude, on the other hand, may create severe morale problems for
the agency and a lack of discipline within the project staff, which
may develop a"spoiled child" image.

5. Finally, a number of problems arise regarding the extent to which
the project organization, regardless of how it is crystallized, is
empowered to devise and use unorthodox organizational models,
methods, and motivational techniques to achieve its goals. If, for
example, the parent agency is traditionally organized on hier-
archical pyramids of authority and motivated by tight reward/pun-
ishment control mechanisms, a project team organized within a
matrix organization, with motivation by objective-setting and com-
pensation by productivity rather than by hierarchy, may meet with
considerable resistance.

In dealing with the elements of organization, leadership, budget,
personnel, and methods in project design, the key issue is the extent to
which the project is seen as independent and thus not subjected to
conventional operating procedures and policies.

Consideration of Project Social Benefits

Projects scheduled for implementation should ideally be those that will
return the largest net social benefits. To achieve this objective,
managers would need to: 1) develop and adopt conventionally ac-
ceptable methods and institutions for measuring both social benefits
and social costs, 2) be rewarded for the use of these methods and
institutions to the end of maximizing net social benefits (or punished
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for a failure to use them), and 3) be able to resist special-interest
thrusts, including those from legislators and senior executives, to
maximize their interests rather than net social benefits.

The responsibility for keeping the social cost-benefit dimension
paramount goes beyond the duties of the individual project manager.
This responsibility will require above all that the ultimate authority —
the legislator or the populace in a constituent responsive society, or the
executive in a more centrally guided society — be willing to see itself
simply as the instrument for maximizing net social benefits by creating
that set of institutions and staffing it with those persons who can
acceptably define social costs and benefits and act to maximize the
latter.

THE LIMITS OF MANAGEMENT

There is always a temptation at this point to see management as all-
encompassing and all-powerful = and therefore, all-responsible for
failures to achieve desired objectives. This view overlooksthefact that
management al ways acts within a societal framework that even the
most powerful manager can change but little, if at all. Only in
fundamentally revolutionary upheavals can a charismatic leader change
thisframework.

In part, this framework is based on resources and technology - on
availability of natural and human resources and available knowledge of
how they can be utilized to achieve management's purposes. In part,
this framework is a network, even a maze, of institutional patterns of
behavior that determine how individuals or groups will respond to
changing situations and stimuli. It is essential for the manager to be
aware of the various elements in this environmental framework that
limit her or hisactions.

Administrative Limitations

It is obvious that the first set of limitations arises from the environ-
ment of theinstitution to which the project belongs. From the bottom,
lack of unqualified support from project team members and cooperating
departments limits the possibilities for success. A division of loyalty,
which often plagues matrix organization arrangements, must be ex-
plicitly resolved.

From the top, lack of executive management support can be fatal.
This support, aside from making available adequate human and non-
human resources (not always an easy task), must also be translated into
interest, enthusiasm, and response to the project's progress. The project
manager will inevitably find himself constantly selling and reselling his
project package and its constant modifications, but he must make his
"pitch" to a sympathetic audience.
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Additionally, the policy and program context of the particular
project for which the manager is responsible is often a given, which
limits project management. The criteria for policy making and the
evaluation of projects are often predetermined, and many change during
the course of project implementation. For example, the field project
teams in the Laguna rural development project in the southern Philip-
pines found that their reporting mechanisms, evaluation measure, and
even operating priorities had been changed when overall responsibility
for their project was relinquished by their national organization in
Manila and assumed by the funding agency that supported them.(30)

Economic and Political Limitations

Quite apart from scarce resources that may beset its parent agency,
the project has to survive and succeed in the context of a sometimes
fluid total economic situation. A system of prices, markets, and
monetary fluctuations operates to organize individual and group activ-
ity in substantial measure independent of conscious management.
Management and economic forecasts do not always anticipate the havoc
that can be wrought on the most carefully planned project budget.

In the political sphere, individuals and groups interact in uncounted
ways to influence a government action that an executive can manage
only in part. Political pressures of various sorts constantly influence the
priorities, the policies, and the programs on which projects are based,
and these influences are not always for the good of the project or its
beneficiaries.

There are also instances when the political acceptability of the
project identified is not evident to the beneficiaries themselves. In the
earlier cited Way Abung Transmigration project in Indonesia, as is
common with most relocation projects, the people who were being
transported to another island, supposedly with less congestion and a
better quality of life, refused to move and did not agree with the
wisdom of the transfer as it affected them. The needs analysis which
leads to project identification can thus misread the true wants of the
ultimate beneficiaries.

Sociocultural Limitations

In the social sphere, traditional institutions such as the family, neigh-
borhood, and church operate to provide welfare and similar services
again, in substantial measure, independently of conscious management.
In instances when a project sets up goals or employs means perceived to
beinimical toor irreconcilable with the cultural values or traditions of
the area, it is almost certain that the project will be vigorously
opposed. There are countless examples of projects involving physical
planning, such as a housing project in east Singapore, a high-rise
condominium in Moeiliili, Honolulu, and the Anggat dam in the Philip-
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pines, where disturbance of traditional burial places brou gc-f-reaﬁt-)
opposition and delays to project implementation.

Another interesting sociocultural limitation is not always perceived
by the project manager. That has to do with the occasional inap-
plicability of specific modern management techniques developed in the
West to other cultures. For example, a self-reliant management by
objectives system must be carefully introduced to a setting in which the
predominant culture is one of paternalism and very strong author-
itarianism. Team building and consensus formation may encounter
difficulty in cultureswith very strong deference and hierarchy patterns.
Accountability and reward/punishment mechanisms may mitigate
against the implicit trust that is assumed by certain cultures for smooth
interpersonal relationships. Motivational schemes may have to put more
stock in team than individual effort.

THE MANAGERIA

Limitations of Consultant and International Agencies

For international agencies and consultants who assume managerial roles
in development projects, special limitations arise. Attitudes to host
governments vary significantly from country to country and, corres-
pondingly, so do the freedoms and limitations granted to external
agencies and consultants. In a transcultural project setting, a number of
key factors that influence successful project management have been
identified:

.. .{) the largely agricultural society in the underdeveloped
world and its behavioral implications, {ii} the process of social
change taking place, (iii) the psychological tension in the aid
relationships, (iv) the clash of cultures, whether in terms of
values or social class differences and (v) the phe/sicaj environ-
ment as it affects the socio-cultural environment.(31)

POLICY TO ENSURE EFFECTIVE PROJECTS

All of the foregoing — sometimesimplicitly, sometimes explicitly — note
that society (with its governmental units playing a significant role)
establishes the framework within which projects can be effectively
defined, activated, developed, and evaluated. By the same token — if
this framework is inappropriate — itcan just ascertainly lead to project
failures.

If the societal framework isin fact so crucial, a"Policy to Ensure
Effective Projects” should be at the center of thinking about the
project cycle. At every turn of the project cycle, such a policy =
effected both through the basic fabric of society and through specific
governmental policies, programs, and projects — would set the frame-
work that will encourage or allow effective management of projects.
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Thus, the success of project management is in many ways pre-
determined by the policy setting within which the project takes place.
In this sense, there is a second level of management that requires
attention beyond the level of managing specific projects. It is manage-
ment at a supraproject level that deals with the formulation and
implementation of policies that define project settings. This activity
often takes place at national levels where, more than direct concern for
particular projects, the primary task, as alluded to earlier, is to create
the atmosphere, processes, and structures that ensure - through policy
= that optimum projects are developed and successfully carried out.
Chapter 13, which presents a policy view of the project cycle, will deal
with issues related to this wider managerial role in greater detail.
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Phase I -
Planning, Appraisal,
and Design






Identification

The first task within Phase | of the project cycle issimply to identify
the project area. ldeally, projects should be a response to a readily
apparent need or shortfall in the development process. Identification of
projects results from multiple strategies developed at the official,
local, and personal levels within communities to satisfy needs in
particular sectors. For example, poor yields in the agricultural sector
may be the result of a lack of water for crops; a project to provide
irrigation may be seen by farmers as the means of overcoming-this
problem. High infant mortality in communities can often be overcome
by establishing health centers and health education projects. The needs
are felt by those living in a community, and are transmitted to officials
either through formal channels on one hand or through crises or
expressions of discontent on the other.

In all societies, the needs of communities will always surpass
available resources. Thus, it becomes essential for government, at the
central and local levels, to make choices about the priority of needs.
The fact that some needs must be left unsatisfied, however, leads to
frustration within the community. Often the choice must be made
between resources allocated for defense purposes instead of community
development for agricultural, education, or health projects.

Once the broad areas of priority are established by the government,
oftenin the form of a development plan, as many strategies or ideas as
possible must be explored to meet the development objectives. During
the 1970s and 1980s, dramatic changes in the availability and cost of
energy and other development resources have made it even more
important for mechanisms to be established for creative and innovative
ideas to be explored. Once the broad choices have been made, the
identification of projects in this sense involves the selection of ap-
propriate project ideas for realization.

Projects thus begin as ideas, ideas that contemplate movement via
concrete actions to new or improved situations to meet selected
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needs.(l} Because projects are the "action components" of development
work, everything depends upon these ideas. It is important that they be
put forth in sufficient numbers and be meaningfully and operationally
related to the needsof the society in which they appear.

Developing a large number of project ideas is important for two
reasons: 1) The more ideas put forth, the more likely it will be that the
best idea — that idea that, when implemented, will yield maximum net
benefits — will appear.(2) A process of elimination can then weed out
the unworthy ideas, or combine the best features of two or more ideas,
during the tasks of formulation, design, feasibility work, and selection;
2) The active involvement of many individualsand institutions — of their
initiatives, insights, and skills = not only increases their total input on
the development process but leads to a broader understanding of — and
commitment to — that process. This active participation helps produce
the common understanding and unity of purpose successful implementa-
tion requires.

Sources of |deas

The nature of project ideas — as well as how many are generated -
depends in considerable measure upon their sources. These sources, in
turn, vary greatly in relative importance from place to place. This
circumstance is graphically indicated by table 31 which notes, for
three different typesaof social and economic systems and by potentially
significant source institutions, the numbers and types of projects likely
to appear. Results of table 31 can be summarized asfollows:

1 The traditional and static social and economic system. Project
ideas are likely to be relativelv few. deriving largely from a chief
executive and the central planning body, supplemented by many ideas
for smaller projects from international, private, nonprofit, "missionary-
type" agencies, a few larger projects from resource-seeking multi-
nationals, and a few substantial projects focusing on the small "mod-
ern,” urban sectors dealing with educational, health, and scientific
institutions and emanating from international agencies (3) (both private,
nonprofit, and international bodies).

2. The open social and economic system. Project ideas are likely to
be numerous and from the private sector, from international agencies,
and possibly from decentralized governmental units as well as from the
central governmental units. The chief executive and the central plan-
ning body will be less concerned with developing ideas and more
concerned with developing policies and activities for ensuring the
development and processing of ideas from the diverse other sources
active in such development. The decentralized development of project
ideas suggests that they will be responsive to particular organizational
needs (particularly for financial viability) except as the government
intervenes through regulations, subsidies, or operations intended to
broaden the range of social needs for which responsiveness is sought.
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3. The government-dominated social and economic system. With
minor exceptions, project ideas will be generated within the executive
branch of government, with responsibilities allocated by bureaucratic
directions. In the interest of a faster pace of development and greater
efficiency that a loosely democratic system cannot give, ideas will tend
to flow from research (analysis) modeling of a technologically-con-
ceived system rather than from a variety of more narrowly conceived
organizational responses to a wide variety of circumstances.

Characteristic problems of each of the three types of social and
economic system examined in table 31 can, in turn, be summarized as
follows:

I. The traditional and static social and economic system:

a. Getting enough project ideas is a major problem. Such a system
is frequently-viewed as being unable to produce "good projects”
for which funds (available internationally as well as locally)
might reasonably be forthcoming.

b. Too large a proportion of project ideas focusing on the "modern
urban elite,"* too few projects focusing on the "traditional rural
masses.”* This result is more or less inevitable, since the "tradi-
tional rural masses" are seen as — and in some measure are -
impenetrably bound by tradition.

C. Too many ideas are seen by the traditional groups as"foreign™ in
orientation, since they are generated by the multinationals or by
international units private or governmental, or by the modern
urban elite, which is seen as "foreign-dominated.”” Again, this
result is more or less inevitable inasmuch as development is
change and therefore an encroachment of "outside" ideas.

In any case, asthe traditional and static social and economic system
moves (as the result of effectively completed projects) to become
nontraditional, project ideas grow in number, the "traditional rural
masses" are opened to change, and the "modern urban elite,”" becoming
more numerous and influential, comes to represent a new, indigenous
group able to replace or to absorb foreign influences.

2. The open social and economic system:

a With a very large number of project ideas surfacing in the
private sector (local and international, profit and nonprofit),
they must be disciplined to meet societal needs. In substantial
measure, this control would be left to the operation of the price-
market mechanism (the assumption being that a viable project is
a socially satisfactory one). Increasingly, however, this price-
market discipline is seen as necessarily supplemented by govern-
ment actions to meet desired societal goals.

b. With a very large number of project ideas surfacing not only in
the private sector but at ministerial and local governmental
levels as well, the concern would be to change the role of the
chief executive and the central planning body from a project-
idea center to a center for ensuring that desirable projects get
effectively implemented. This does not mean that these agencies
should not ferret out gaps in forthcoming project ideas — nor that




Non Government

Local, private
for Qro¥|t

Local, private
nonprofit

International

private, for
profit

International,

private,nonprofit

International

Agencies
(international
Bodies; Biiateral
Government,

Government

Legislature

Table 3.1. Sourcesof Projects by Types of Social and Economic Systems

Traditional and Static Secial
and Economic System*

Few small projects - and these largely in
the small, trade area — from a business
sector dominated by small shopkeepers.

Very few projects emanating from au-
thority figuresin traditional institutions.
Such projects would fit traditional insti-
tutions and modes of action.

Very few, but large and significant proj-
ects, in which foreign businesses over-
come traditional concerns in search of
valuable resources (e.g., petroleum,
tropical farm products, etc.).

A significant number of "missionary"
projects in religious, health, and educa-
tion areas. A smal number of larger
projects focused on educational, health,
and scientific institutions in the crucial,
small but growing, 'modern™ sector.

Very few projects largely limited to ur-
ban, wealthy areas with more "modern”
views and focusing on technology trans-
fersand infrastructure.

Very few from what is likely to be an
advisory body of status leadersto a chief
executive.

Open Socia
and Economic System-*

Large number of projects from a dy-
namic business sector with large as well
assmall units.

Large number of projects from a dy-
namic non-profit sector with large as
well as small units. Will include private
universities, private agencies, private
welfareagencies.

Large number of projects from inter-
national firms, both large and small.
Likely to include firms producing for
local markets aswell asfor export.

Large number of projects from inter-
national agencies, both large and small.
Many likely to focuson distressed groups
and areasas well as on technology trans-
fers.

Large number of projects. Many likely to
focus on distressed groups and areas, on
technology transfers, and on local im-
pacts of international problems (energy,
environment, etc.).

If the open social and economic system
is dominated by an individua or group,
very few. If the open system is also
democratic, a large number of basic
ideas formulated by the legislature and
detailed for implementation by the
bureaucracy.

Government Dominated Social
and Economic System®**

Very few small projects in business
areas in which private firms are allowed
to operate.

Very few small projects in non-profit
areas in which private agencies are al-
lowed to operate.

Very few tightly controlled projects
largely ro provide accessto needed tech-
nology.

VerY few tightly controlled projects of
"cultural interchange™" or to provide ac-
cess to needed technology.

Very few tightly controlled projects of
"cultural interchange” or to provide ac-
cessto needed technology.

Very few from a bureaucratically dom-
inated legislature.
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Chief executive

and central planning
body

\—cs and
independent

Local units

Traditional and Static Social
and Economic System*

Few — but increasing numbers = as the
executive and planners accept - and be-
gin to implement - programs of modern
economic and social development.

i (1) chief executive and central plan-
ning agency are disposed to allow de-
centralization, and (2) if personnel re-
sources are adequate,” then few — but
growing numbers — asministers and plan-
ners acceot — and begin to implement —
programs of economic and social devel-
opment. Government universities and
research agencies are likely to grow in
importance.

Very few since they are most likely to be
dominated by traditional forces.

Table 31 (Cont.}

Open Social
and Economic System*,

Large number of projects, but a growing
emphasis_ on .influencing . number and
quality of projects identified elsewhere
in either the private or public sectors.
More a policy-making than a project-
identifying body.

Large numbers of projects within a peli-
cy framework established by chief exec-

ive and central .planning body. Ar
erly to mal econtlﬁua'awy growmé use oF
government universities and research
aaencies.

LLnj.ta([];L%mLemmenL Depends upon poli-
cy and capacity regardleﬁg decentraliza-
tion. If positive, large numbers of proj-
ects within frameworks established in
chief executive, central planning body,
and ministries. Federal government.
Large number of projectsfrom a dynam-
iclocal government sector with indepen-
dent resources.

-

©dindustry.ir

lon modeting

Government |
and Econor

Large number. Em
research — analysi
project ideas.

Large number. Emphasis upon modeling -
research = analysis to rationally isolate
project ideasin area of responsibility.

Government  will he uynitary. If de-
centralization okayeg, WH? Be ¥arge‘num-
ber resulting from regional modeling —
research —analysis.

#*The early-stage, typical underdeveloped society. Such a society has been characterized by very slow change in a tradition-bound system. Likely to be
administered by a hereditary monarch with an advisory body of status leaders, including important religious leaders. Table 31 catches this society as

it is being confronted by aid agencies seeking its modernization, multi-nationals seeking its resources, and a growing bureaucracy seeking social and
economic development.

**The iater-stage typical developing society that has a strong, self-confident, nongovernmental sector responsive to market alternatives and a
government ready both to assist the nongovernmental sector and to supplement or regulate it to broader developmental objectives. This society may

or may not be ademocrative one in the sense  elected and independent legislative body and an elected chief executive. It is "open" onlyin the sense
that it can tolerate a wide range of relatively independent agencies and ideas.

*++The |ater-stage typical developing society that does net tolerate a strong, self-confident, nongovernmental sector responsive to market alternatives
but which sees government agencies as the almost exclasive mechanisms for obtaining economic and social objectives.
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they should not be concerned with coordination of forthcoming
ideas. Indeed, they should be concerned with gaps and coordina-
tion. But this concern should be in the context of building
mechanisms for the effective operation of the project cycle
throughout the entire system.

C. With large numbers of projects stemming from distinctly dif-
ferent social and economic sources — and with each project
claiming its own special interest constituency = it will be
difficult to identify and maintain control mechanisms that both
choose and implement projects leading to maximized net social
benefits and are consistent with the development and main-
tenance of democratic processes.

3. The government-dominated social and economic system:

a By sacrificing the added time and effort to sound out and
respond to diverse external constituencies, project ideas would
come predominantly from internal governmental units, auto-
matically reducing the variety of idea sources. In addition, these
ideas would necessarily be generated in a bureaucratic setting,
and thus innovativeness and change would be increasingly limited
over time.

b. Everything depends upon the quality of the theory within which
project ideas will be determined. If this theory is complete and
accurate, including an accurate determination of goals, it should
effectively generate project ideas. If, however, it is incomplete
or inaccurate — or seriously misinterprets goals — it may gen-
erate poor projects.

C. Because project ideas arise centrally, problems of motivation
may develop among project managers and workers who do not
feel the projectsare "theirs."

RESPONSIVENESS TO PROJECT IDEAS

Clearly? good project ideas are not enough. Additionally, sensitive
mechanisms that recognize and respond to these ideas must exist.
Indeed, a system that encourages institutions and individuals to develop
project ideas, yet then systematically ignores them, is counter-
productive. Ministerial and local planning groups whose projects are
not considered, private agencies whose desire to act is consistently
discouraged, or international agencies that are repeatedly ignored all
become embittered opponents of = rather than cooperators in -
development.

Relating Project Ideas to Society
Project ideas can be meaningfully and operationally related to society

by two quite different systems. First, they can be related through the
operation of an accepted social and economic system that evaluates
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project ideas and determines their viability and social usefulness
without conscious governmental intervention. If this social and eco-
nomic system isa "static" one that can tolerate only a limited range of
ideasor provide viability mechanisms for only a similarly limited range,
then a large number of ideasis unlikely, and change — or development -
will be limited. On the other hand, if the economic and social system is
a "dynamic" one, accommodating a wide range of ideas and searching
for new viability mechanisms that yield growing net values of outputs,
then a large number of ideasis Likely, and change — or development = is
likely to be rapid. A strong price market mechanism in a society tends
to become such a " dynamic" social and economic system.

Project ideas can, however, be related to society through the
operation of a governmental policies/programs/projects/planning sys-
tem which attempts to devise, evaluate, and determine the validity of
project ideas.(#) A static social and economic system needs this kind of
system if project ideas are to be at all numerous and growth in net
social output is to be possible, for it provides the means for breaking
out of the existing stasis. Such a system is also important, although less
obviously essential, in more open societies. It is necessary in situations
in which the social and economic system is unable to deal with
externalities (5) or to undertake specific activities.(6) Finally, this
governmental system will be almost exclusively used where — for
whatever reasons — government has become virtually the only signif-
icant institution through which major decisions are made.

Government Mechanismsfor Responding to Project Ideas

In the foregoing situations, good management requires a process in
which society hears all ideas without giving up the control and
coordination which ensures that, within tolerable limits, only the most
efficient projects proceed to implementation. Such a process might
require the following:

I. Private units — both profit and nonprofit, national and inter-
national — must be authorized to identify, design, and approve projects
for which they can obtain capital financing and ensure adequate cash
flows? provided they operate under rules that ensure that all significant
identifiable cost, social as well as private, are considered.(7) (This
possibility is obviously irrelevant to a society that has opted for
government as the decision-making institution.) That all social as well
as private costs are considered may well require a review like the
"environmental impact statement'(8) in the United States, but broad-
ened to include 95 social costs, not simply narrowly specified " environ-
mental* ones.

It should also be recognized that there will be cases in which 1)
social benefits will exceed private benefits (that is, within which the
proposed project will yield benefits that cannot be captured by the
private agency by sale of its output) with the result that privately
generated cash flows may be inadequate (that is, the units suffer a
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deficit), 2) it is considered that the private agency can provide the
output more efficiently than a government unit, and 3) the government
decides to subsidize the private unit (either directly, by tax breaks, or
otherwise).

2. Local units of government under a federal system (%) should be
authorized toidentify, design, and approve projects within their sphere
of responsibility, subject to local decisions, yielding required capital
financing and ensuring adequate cash flows. Private units should oper-
ate under rules which ensure that all significant identifiable costs -
social (for society at large, not just for the locality) as well as private -
are considered. (This possibility isirrelevant to asociety that has opted
for a unitary governmental system.)

Again, to ensure that all costs to society as a whole are counted,
and not just costs to the local area, something like the environmental
impact statement might be required. Again, there may be benefits to
society as a whole beyond those to the individual community, which
might justify a national government subsidy.

3. Each subsidiary unit of government under a unitary government
should be authorized to identify, design, and approve projects within its
sphere of responsibility subject only to budget reviews (both capital and
recurrent), using budgetary techniques that require social benefits to
social cost calculationsdemonstrating net social benefits.

The problem here is that conventional budget procedures are inade-
guate for the task for reasons which include the following: 1) Their tirme
horizon is too short. The budget is conventionally an annual one, dealing
with projects that frequently extend over several years. 2) They are set
up to control expenditures for ongoing activities rather than to real-
locate resources or to develop resource supplies for new projects. 3)
They do not develop measures of social costs and social benefits
necessary for a judgment on societal effectiveness.

This problem can be tackled either by developing budget agencies
and procedures to overcome these difficulties or by assigning this
responsibility to another agency. This agency is frequently a central
planning body whose plans include projects (to be implemented by
subsidiary government units out of funds approved by conventional
budget procedures) according to schedules set by the planning body.
Plans thus come to include identified projects with fund allocationsto
be confirmed over time by the budget process.

4. International agencies should be given access to appropriate
decision makers to suggest projects which then find approval within any
of the techniques indicated earlier.

5. A central planning body should be authorized to identify and
design projects that do not appear under any of the foregoing cate-
gories. Indeed, filling project gaps within logically complete programs
may well be one of a central planning body's most important functions.
These projects — perhaps assigned to other agencies for further work -
should, of course, be subject to the same procedures and tests as
applied to other sources.
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Please note that the central planning body now serves a dual
function: 1) It identifies and designs projects, and 2) it assumes the
task of ensuring that projects identified and designed elsewhere are
considered and approved using procedures and techniques that yield for
implementation only those projects that give promise of being efficient
and effective. To the extent that it performs the second function, the
central planning body will monitor and forecast project activity else-
where rather than be the project developer for society.

In addition, of course, the legislative body and the chief executive
can certainly suggest — or mandate — projects. They may do so by
operating within the system outlined earlier. To do so, they would insert
their project ideas into the system for approval within any of the
techniques previously indicated. They would, of course, do so only if
they approved of the system because they established it or concurred in
it. They may also do so, however, by ignoring (or bypassing) the system
outlined. In this case, they would simply order the project. They might
do so because of 1} personal commitments to certain outputs believed
important even though they do not pass a net social benefits test, 2)
responsiveness to citizen interest believed able to significantly influ-
ence election and/or appointment, 3) belief that the project is required
to maintain the integrity of the government, or 4) personal advantage.

In the latter case, in which the project is simply ordered, difficult
questions arise. If the legislators and the executive are democratically
elected, there is a conflict between democracy and rationality —
between elected officials and bureaucrats. If there is no legislature (or
it is appointed by the executive), there is a conflict between an
individual executive's view and rationality — between a dictator and
bureaucrats. In either case, the bureaucrat is faced with a moral
decision — shall the bureaucrat resign or "go along"?

FROM PROJECT IDEA TO PROJECT FORMULATION

Project ideas (in their pure form, simply "Wouldn't it be a good idea
if. . ." statements) have many possible roads to travel between incep-
tion and realization. Some will simply disappear as their proponents
forget about them, reevaluate them, or lack the incentive, time,
capacities, or resources to formulate them more fully. Some will be
formulated by their proponents on their own time and pushed for
approval either within their own organization or elsewhere. Some will
be picked up — either with or without their original proponents — by an
organization and formulated by an interested or designated body (a
committee, a planning group, a specifically designated project group) as
a part of their assigned work. In thislatter case, formulation implies an
organizational structure, assigned personnel, and a budget. Since it is
probably not wise to depend wholly on the volunteer efforts — or
capacities — of project idea proponents working on their own, organiza-
tions (private or public) that expect to formulate projects must
structure themselves to do so. They will identify the responsible unit,
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staff it appropriately, and budget it adequately. Such responsible units
may be in private agencies, local government, subsidiary government
units, in the central planning body, or in international agencies.

Thus to formulate a project is, in effect, to design it in physical,
organizational, and personnel terms. It istherefore appropriate that the
tasks of formulation and preliminary design are considered jointly in the
following chapter. Project formulation must occur before a project can
be presented for approval by any of the sources described previously in
this chapter — private units, local government, subordinate govern-
mental units, central planning body, legislature, or chief executive.

NOTES

(1) Project ideas may arise in response to problems, situations regarded
as inadequate and needing modification. Project ideas may also arisein
response to opportunities, situations regarded as adequate but needing
improvements. A problem orientation is reactive; an opportunities
orientation is affirmative. The former characterizes a society on the
defensive; the latter characterizes a society with a growth orientation.

(2) This statement is based on the view that in asignificant number of
situations, the "best" project will not inevitably emergefrom a scientif-
icor rational analysis of asituation. Thisisespecially trueif analysisis
based on faulty theory or data. Moreover, the analyst may search for
description, not projects, or focus narrowly on a single project, not
many alternatives. In any event, a publication of the Development
Project Management Center, United States Department of Agriculture,
entitled Elements of Project Management, notes that: 'Numerous
experiments indicate that an exclusive concern with getting more ideas
without regard for their worth, produces a larger number of better ideas
than if the search for ideas is combined with judgment and anaysis."

{3) Such large projects arise out of a perceived need to broaden the
existing modern nontraditional sector and to provideit with the tools of
science available in developed societies. Such projects are of this type
even when they focus on agriculture so long as they emphasize the
scientific training of an elite group.

(4) As used here, a policy refers to goals made definite by an adopted
course of action to be pursued. A program is a cluster of related
activities encompassed by a policy. A project is aconceptually discrete
activity which is part of a program. A plan is a rationalized course of
action incorporating existing, modified, or newly formulated policies,
programs, and projects and integrating them into a complete and
consistent package explicitly appropriate to the total economy and
society.
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(5) Externalities are simply societally important benefits or costs that
arenot conventionally valued by decision makers (governmental as well
as private) within the system. External benefits include community
gains in output and employment from expanded public or private
expenditures, possibly higher productivity and greater personal satisfac-
tions if income risesin lower income brackets rather than in higher, or
the esthetic values of an attractive business or governmental facility.
External costs, on the other hand, include community losses in output
and employment from reduced public or private expenditures, possibly
reduced productivity and lower personal satisfactions if income de-
clined in lower income brackets rather than in higher, or wastes are
emitted from business or governmental facilities. The policy-program-
projects-plan system would adopt the means to ensure calculation and
use of these externalities.

(6) Such "desired" activities are those in which benefits are seen as
large relative to costs but which nongovernment agencies cannot
implement due to inadequate capital, cultural restrictions or inability
to claim revenue for the benefits conferred that will adequately cover
cash outlays. These activities would necessarily be undertaken by
governments.

(7) This policy is noted as possibly applicable to multinational as well as
local units.

(8) A study indicating the "costs" of unfavorable environmental effects
of any project for which these costs might be significant.

(9) The federal system recognizes a right of local governmental unitsin
defined areas to act independently of the central government in
response to the directives of its own citizens, legislative body, or
executive. This contrasts with a unitary system, within which local
government is simply a decentralized arm of the central government.
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Formulation and
Preliminary Design

Two closely interrelated and interdeoendent tasksin the proiect cvcle
are those of formulation and preliminary design. Preliminary design,
which follows formulation, depends on the project's continued existence
past the formulation stage, since project formulation strives to gain
enough preliminary formal commitment to the project idea to justify
further work on it. Formulation forms the basis of future planning and
design of the project. For smaller, simpler, shorter-term projects, this
formulation may itself be adequate to claim organization, money, and
personnel to carry it out fully. As projects become larger, more
complex, and longer-term, however, formulation may only be adequate
to claim resources to detail the design more fully.

FORMULATION

While it is difficult to generalize for all types of projects, three steps
can approximately be distinguished in the formulation process: an
identification of key factors vital to the project, an analysis of the
project's various support systems, and a redefinition of the project
itself.

Identification of Key Factors

The first step in the formulation of a project isto identify those factors
vital to the development of the project and its successful approval and
implementation. This process will involve crystallizing the objective
and focus of the project and determining its role relative to other
priority projects. In this way, conflicts, duplications, and other possible
constraints that could affect the project can be taken into account at
the early stages. These factors help guide the initial structuring of the
project toincrease its probability of success.
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Project objective

A project must have a clear objective. The objective or purpose isthe
ultimate goal that the implementation of the project should achieve.
To achieve the project objective, it may be necessary not only to
encompass a primary goal but also to formulate and achieve a structure
of secondary goals and subsidiary objectivesand tasks.

For example, a community water supply may come from a nearby
river containing contaminants that cause major health problems. The
primary goals of a project could be the provision of an adequate, long-
term supply of healthful drinking water to the community. A secondary
goal could be provision of water for irrigation or for special-purpose
industry that could be developed in the community. Attaining these
goals, however, would require achieving a number of specific objec-
tives, such as determining the ways potable water could be obtained,
completing the prefeasibility studies on options having apparent pos-
sibilities for success, selecting which option isto be proposed, and other
subsidiary objectives relevant to achieving the option selected for
providing the water.

In establishing goals and objectives, long-term goals as well as
short-term goals should be considered. In the example of water supply,
provision of potable water for drinking might be the immediate, or
short-term, goal. But the project might have several goals that would
be reached through a sequence of achieving various subgoals and
subobjectives to be accomplished, in stages, over a period of several
years. Often, the long-term possibilities in a project are overlooked; as
a result, dormant opportunities may not be developed because they are
not considered in the early planning stages. Long-term goals need to be
identified and clearly distinguished from the shorter-term goals. Time
considerations and dependency relations (of one objective depending on
the achievement of another objective) need to be established and
structured.

Finally, in the structuring of project goals and objectives, no vital
goals or objectives relevant to the project should be overlooked. The
preliminary structure should be examined for gaps and to assure that
dependency relations among the various objectives have been recog-
nized and included.

The project focus

The project focus specifies what course the project must take to
achieve certain objectives; it orients the team so that the objectives
are more likely to be understood and achieved. Thefocusstates what is
really important or even strategic to achieve, and may identify certain
long-term achievements that the project helps attain.

For example, in the water-supply project, stopping certain contam-
inants from entering the river water might reduce or eliminate the
immediate health problem. That solution, however, might not be
applicable as a longer-term approach due to inadequate water (beyond
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current needs) for development of irrigation, industry, g-mm——)
munity. Therefore, the focus on long-term adequacy of
provides perspective for the goals and objectives of the project and also
givesdirection to selecting the means for achieving them.

Generally, a project is a means of achieving a segment of alarger
goal or network of goals, such as a sector development program. Since a
project usualy has its own management and budget, however, each
project must be firmly focused on its own goals and their achievement
so that thelarger and longer-term goals are effectively accomplished.

FORMULATION AND PRELIMINARY

Competing Projects

During the process of formulation, formulators may find that their
project is competing with other projects for scarce resources. The
selection process may eliminate one of the projects, or the competing
parties may compile a joint proposal. If a joint proposal is prepared, the
formulation process will need to ensure that agreement was not
obtained at the expense of project viability, efficiency, or effective-
ness.

Project priorities

Projects must be formulated and eventually selected, delayed, or
rejected, based in part on priorities. These priorities can range from the
personal preference of politicians and policy makers to national strat-
egy considerations. National and regional priorities tend to provide
guidelines for establishing local priorities, and all of these influence
decisions affecting specific projects.

In the case of the water project example, accommodating the
immediate need for potable water could be so strategic to community
health that this short-term objective could take top priority in consid-
ering all facets of the total project. Provision of water for irrigation,
however, could be necessary if the community is to be capable of
economically supporting a significant growth beyond its current popula-
tion. Thus, provision of irrigation water might take a higher priority
than expanding the supply and facilities for community potable water
after theimmediate need is satisfied.

Priorities are based on many factors, and their relative importance
can vary from situation to situation and over a period of time. Some
projects have a logical location in a sequence of developments, based in
part on factors in a cause-and-effect chain relationship. Furthermore,
some projects may be less important themselves, but essential to the
success of a higher-priority project.

The priority of a project can depend on the exact location where it
will be developed or when it will be completed. A project that must be
assigned a low priority at one time may beallocated a higher priority at
a later date. Since priorities are based on so many factors, many of
them changing with time, it is understandable that priorities will
change.
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Formulating a project definition and its goals and objectives must
consider significant priorities and factors that influence those priori-
ties. In thisway, projects can beformulated so that their priorities are
likely to be higher, or they can be delayed until they are sufficiently
high in priority to be approved and funded.

Long-term project viability

Many projects appear to evolve successfully during the development
period, but decay or diminish in their results after some stage has been
reached or passed. There may be preconditions or prerequisites to the
success of a given project, and there may be potential problems that
will not surface until the project is implemented. Formulation of the
project definition and goals should take into account the full period
over which the project must be operational or effective, and must
consider those factors strategic to success of the project.

The more obvious factors affecting long-term viability concern the
availability of resources throughout the time span of the project. Less
visible, but equally important, is support for the project — by the
community, political forces, and others who could influence its status.
Often, the visible results of a project are so delayed that support for
the project diminishes and the project is either cancelled or dwindlesin
its effectiveness. Especially in long-term projects, where this problem
is more prevalent, it is important to achieve an effective flow of
information and public visibility for the projected results of the project.
Sometimes intermediate results can be programmed into a project as a
means of maintaining continued public support until the longer-term
results are reached.

Perhaps even more elusive are negative factorsthat gain in strength
or effectiveness and tend to counter the positive forces supporting the
project. After a project is well under way, some of the forces that
strengthened its early development may be focused on other projects or
matters. The long development or operational period of a project may
be less dramatic and demand less attention than the earlier stages.
During this longer period, negative forces, reinforced by operational
problems, can gain strength and eventually exercise dominant influence
on the project and its continuation or success.

For example, in the water project, once the popular support for
immediate potable water is satisfied, any negative forces (such asthose
opposing water irrigation development or expansion of facilities for
community growth) could predominate over the interests supporting the
longer-term goals of the project. Special attention could be directed to
neutralizing these negative forces or circumventing them through
planning appropriate strategy, sequencing of project components, or
public information and relations.

Most projects are concerned with a need for long-term results.
Consequently, long-term viability of projectsis crucial to effectiveness
of such projects and to the long-term benefits to the population
affected, directly and indirectly, by those results.
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Impact on other projects

Projects are rarely planned and implemented in isolation from other
projects. Because of the interrelationships among goals and objectives
at all geographic levels, planning of priorities and projects takes into
account the interactions among projects and their influence on one
another. Consequently, when the project definition and goals are being
formulated, the impact on other projects is considered as part of
relating each project to the broader development policies and goals.

Such impact can take many forms, and can be positive, negative, or
mixed. One project may be necessary before another is feasible; or one
may be a catalyst that makes another acceptable. In the water project
example, provision of potable water might cause public support for
continuing with the irrigation and water supply expansion stages to be
either intensified or diminished. Or, taking the potable water from deep
wells might make more water from the river available for expanding
the irrigation water supply. Further, provision of potable water could
directly impact on prospects for attracting or developing industry in the
community.

Formulation of the project must consider competition for available
resources, and whether the resources used by the project will diminish
critical resources required by other vital projects. Sometimes this
problem can be avoided or minimized by appropriate timing of each
project, so that peak demands on a vital resource coincide with low
demand for the same resources in other projects. In fact, projects can
be linked by appropriate interrelationships, especially when they are
complementary. Through such linkages, the beneficial impact of each
project on the other may be strengthened and adverse impact reduced.

Impact can be psychological as well as physiological. The impact of
the project for providing potable water on another project for devel-
oping a local poultry industry might be quite visible because the
physical relationship between the two would be obvious. But if the
farmers in the area thought the new deep wells for supplying the
potable water were draining water from their irrigation wells, this
belief could drive them to oppose strongly any further development
involving deep wells. Opinions often overshadow facts in decisions and
action. Both should be considered in recognizing the potential impact of
one r[\Jroject on another, or of one project on the prospects of creating
another.

Influence on national position and prestige

One of the most influential factorsin project selection is the expected
impact on national position or prestige. The concern here is both
positive and negative. In fact, potential negative impact may be a
stronger deterrent than potential positive impact is a reinforcement.

In formulating a project, care should be given to molding the project
and its goals to yield a strong, positive influence on national (or even
local) position and prestige. Although this influence should be a direct
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result of the project benefits, a secondary goal, with appropriate
actions to achieve it, could be to assure and strengthen this influence
through effective communications and public relations.

On the other hand, attention also should be directed to potential
adverse influence on position and prestige by the success, failure, or
partial failure of a project. Fear of failureisastrong deterrent in many
types of projects; fear of exposed failure is even stronger, with
potential for adverse repercussions in the minds of those who could be
so affected. It is prudent to formulate projectsso that the potential for
significant adverse impact on national position and prestige is minimal,
or so that it can be offset with other positive influencesfrom the same
or related project.

National position and prestige, where likely to be affected by a
project, should be allocated careful attention in project formulation,
with appropriate goals, objectives, and tasks encompassed to accom-
modate this factor.

The Support System

The second step in formulation involves a study of whether the
necessary economic, technical, managerial and other support systems
will indeed be adequate to support the proposed project. Formulation of
a project needs to include concern with the support system in three
ways. First, the project may be designed to utilize available resources.
Second, it can be analyzed to assure that resources critical to its
successful implementation will be available. Third, early development
of vital support can beinitiated as a part of project formulation.

Often, a project can be formulated so that its requirements do not
exceed resources that can be available and justified. This can be
achieved through such means as designing the project in line with
resource constraints, timing the project or its segments to be consistent
with resource flows, or dividing the project into a sequence of sub-
projects so that resource scarcities do not block an otherwise justifiable
project. In many countries, project priorities are determined, in part,
based on how much they rely on local rather than imported materials,
as well as on how littlethey require of materialsin short supply or that
must be imported with hard currencies.

After early formulation steps are accomplished, thecritical require-
ments should be reexamined to reassure their availability. Even tempo-
rary delays in critical resources can cause such immense problems that
the project is seriously impaired. It is these "vital few" resources,
including thetiming of their availability, that should be reexamined.

The third concern with the support system during the formulation
stage involves the support structure. Some types of support, such as
legalities, need to be assured. But others, such as popular and political
support, not only need to be determined, but also can be strengthened
by appropriate measures taken in the early formulative stage.
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Because project formulation enables early development to occur in
line with resources and support, it is a stage not just of screening out
projects but of reinforcing those projects that "pass" this stage. This
multiple result of formulation isfurther strengthened by the realization
by political and development personnel that effective formulation of
projects matches needs and resources. In this way, needs are most
effectively served and resources are most effectively used. Components
of the support system are detailed in the following sections.

Economic resources

Will the project be funded? Are there other economic resources that
will be needed or that could be substituted for part of the required
funds? These questions regarding economic resources usually arise early
in consideration of potential projects. Not only is funding important; it
may be the dominant consideration that determines whether a project
can be implemented.

Formulation of a project should consider the likely funding sources.
At the formulation stage, the nature of the project can help indicate
the prospective sources, since many funding organizations and agencies
allocate their funds to certain types of projects. Time can be saved by
identifying the likely sources, conferring with them early in the
formulation stage to identify which ones may be interested, obtaining
their guidelines for problem formulation, and proceeding with formula-
tion encompassing a composite of those guidelines. Or, a specific
funding agency might betargeted, and their guidelines used.

Many funding agencies have strict constraints on projects they will
support. On the other hand, many other agencies will allow cosponsor-
ship of projects, so that funding from several sources can be merged
into a project. Nevertheless, it is wise to know while formulating the
project what financial limits, constraints, or restrictions may be
imposed. Such factors may necessitate pilot or experimental develop-
ments prior to approval of a full project. Or, they may indicate the
need for breaking a project into several projects, each seeking funding
at afraction of thetotal requirements.

Economic considerations are broader than resolving the question of
availability of funds. The requirements for hard currencies for use by
projects in soft-currency countries; import-export regulation relevant
to the project; possibilities for donations or exchanges of facilities,
manpower, or counsel that could reduce the level of funds required are
all economic factorsrelevant to project support.

Perhaps-also affecting availability of economic support is the
economic impact likely to result from the project. Considering a
project as an economic investment, an allocation of funds that has a
high probability of yielding a high or quick economic return (along with
other tangible benefits) may receive a more favorable response than
onethat is essentially a purchase of benefits by a financial outlay. The
former isatype of loan, since the funds support a project that pays for
itself and also yields other project goals — a double benefit; the
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regenerated funds can be used again for other projects. The latter type
of allocation yields the goal benefits but does not regenerate the
investment. Especially where funds, or hard-currency funds, are tight,
this extra economy from higher efficiency of resource utilization can
be vital.

Economic support is crucial to most projects. Consequently, formu-
lating the project with this firmly in mind is important to eventual
acceptance and efficiency of the project.

Technical resources

Adequacy of financial support does not assure availability of the
technical resources required for a project. These resources encompass
materials and supplies, equipment, facilities and land, and humanpower.
Shortage or delays in availability of strategic technical resources can
impair the completion, increase the costs, and reduce the effectiveness
of aproject.

During project formulation, the technical requirements are identi-
fied and sufficiently analyzed to determine which are strategic and,
given a limit in quantity or timing, may impair the project. Focusing on
those resources and analyzing the need for them in further detail form
the basis for exploring their availability with resource suppliersand any
government agencies that control their allocation. Tentative commit-
ments of availability may be advisablein certain cases.

Materials and supplies include not only the basic raw materials such
as specific types of construction materials and materials used in the
production processes of industrial plants; they also include component
parts and supplies such as wire, pipe, and fuel. The availability of
utilities, such as electricity, water, and transportation can also be
crucial, especially in projects remote from urban areas.

Equipment should receive early consideration, especially due to the
limited sources of specialized items and the long lead time in producing
or receiving them. Some equipment may be especially vital to a project
and quick substitutes may beimpractical. The status on such items can
sometimes dictate the feasibility of a project.

Facilities and land, in essential quantity, quality, and location, can
be vital, and sometimes controlling, to a project. Preliminary assur-
ances that necessary land, buildings, and other facility requirements
will be available, or can be developed, should be obtained.

Humanpower, including technical advisors, skilled craftsmen, and
other specialized personnel, may be limited. The degree to which their
limitation isinflexible and critical to the project determines the extent
and focus on this resource in the formulation stage.

Technical resources are a concern in the formulation stage to
provide assurance and confidence to those who must approve and
implement a project. This especially concerns resources that are
sufficiently strategic to the project to seriously affect its success.
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Managerial adequacies

Project managers deserve special consideration in examining human
resources. If knowledgeable, capable managers appropriate for the
proposed project cannot be made available or be developed, the
successful implementation of the project is placed in question. These
requirements, especially the need for key positions in project manage-
ment, should be an early concern. Furthermore, if possible, the poten-
tial manager of the project should be identified early and involved in
the project formulation and design.

Often, personnel experienced in management of the specific project
area will be unavailable. Nevertheless, by analysis of the qualifications
required for these key positions, determination can be made asto which
qualifications could be developed by either special training or by
experience through participating in early stages of the project cycle of
the given project.

While flexibilities may exist in obtaining or developing project
managers, recognition should be given to the immense influence of
these managers on effectiveness and efficiency of a project. Produc-
tivity and other measures of project success are highly contingent on
the quality of the project managers. Through their astuteness, severe
problems can be solved, constraints diminished, and delicate factors
handled.

The absence of this quality in project managers may be difficult or
impossible to ascertain in a project in the short-term, as many
difficulties can be alleviated by tactics that delay, but not eliminate or
reduce, their influence. Consequently, short-sighted managers may
achieve an appearance of success, especially in the early stages of
implementation and operation, but then they may experience reper-
cussions from accumulated problems that have been thrust aside rather
than resolved.

The competencies of project managers and specialized technical
personnel have such an influence on final results of most projects that
early attention to this need is highly advisable. The types of compe-
tencies needed should be noted and assurance obtained that they can be
available.

Administrative and political support

Depending on the country and the project, the administrative and
political concerns may be separate or substantially the same. If a
project is to be privately financed and owned, then its need for political
support would be separate (from administrative support) and perhaps
lessthan if it isa public project and/or financed by government funds.

An understanding of the administrative hierarchy and the political
system, as these affect the approval, funding, and support of projects,
is absolutely essential. Extending this further, knowledge of their
procedures, both formal and informal, along with their relative impor-
tance, can determine the ultimate support received by a proposed
project.
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Consideration of administrative and political support actually in-
volves three elements: approval, funding, and general support. Approval
is essential from the organizations that will sponsor and/or administer
the project; it may also be required from one or more government
agencies, especially if it isa public project or requires resources whose
availability is subject to government controls. In addition, if there are
national policies and priorities concerning development, then the of-
ficial development organizations would be part of the administra-
tive/political system whose approval may be required or desirable.

Funding may be distinct from project approval; this may be the case
even in public projects. Funding, of course, can originate from a wide
range of organizations; these may be private or public, internal or
external, local or national, regional or international. Thelogical funding
source, or sources, can depend on the project as well as on government
policies. Even public opinion and prior experience with certain sources
can be relevant to this decision. Often, however, several likely funding
sources should be determined and cultivated, so that if one source does
not materialize, alternative sources can be considered immediately.

General support by administrative/political forces can be very
beneficial to the ease with which a project flows through every stage of
the project cycle. Even from sectors whose approval is not required or
whose funds are not used, these can exert overt or subtle pressures or
remove roadblocks that can determine the destiny of an authorized and
funded project. Consequently, understanding the administrative/polit-
ical system can bestrategic to every aspect of a project and especially
to itslong-term success, viability and influence.

Legal and procedural factors

The legal factors of support relate to or overlap with the political
factors, but they may be sufficiently distinct so that special treatment
is needed. Similarly, the administrative/political system involves pro-
cedures; but so does the legal system. These must not be neglected.

There may be certain requirements, constraints, or provisions im-
posed by law that are vital to consider in the formulation of a project.
Laws concerning safety, pollution, taxes, imports, foreign exchange,
building codes, zoning, wage levels, and numerous other factors can be
relevant. At the formulation stage, however, it is essential only to find
those legal requirements that must be implemented very early in the
project cycle and those legal constraints that may have vital influence
on the project. The first should be noted for directing necessary actions
for compliance, while the latter should be explored further to deter-
mine their potential impact and what can be done to satisfy or avoid
them.

Many procedures are imposed to provide and administer compliance
with laws, regulations, or accepted practice. Procedures can be fol-
lowed or ignored; also, they often can be evaded in substance while
followed to the letter of the law. Avoiding procedure or evading its
principle can be risky. While the need or ethical basis of arequirement,
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legal or otherwise, may be questioned, nevertheless requirements need
to be recognized and decisions made concerning them and the project.

Procedure can be burdensome, but failure to comply with certain
procedural detail can delay or withhold essential support from even a
high-priority project. The formulation stage is not concerned with
procedural detail, but it must. encompass identification of those
strategic legal/procedural matters that are likely to exert acontrolling
influence on the project.

Social structure and popular support

Understanding the social structure helps to anticipate and assure
popular support of a project. This can be important directly, such as in
providing needed labor and public resources. In addition, popular sup-
port, or animosity, can influence others, especially those in elected
political positions, to provide or withhold their support of a project.
Popular opinion can be extremely influential; thus, popular support, or
at least public neutrality, can bevery important to a project.

During project formulation, popular support should be considered,
and the definition goals and approach to project implementation should
take public opinion and influence into account. To do this, analysis
should include the potential social and cultural impact of the project.
The likely influence of thisimpact on public opinion and support should
be considered during formulation as a means of anticipating potential
vital problems and of formulating the project S0 that its secial/cultural
impact will stimulate positive popular support.

Few projects can ignore popular support, especially if the project's
lifeislong or if the dissemination of project results into other projects
(such as from pilot or demonstration projects) is strategic. Public
opinion often determines whether the results of a project are used,
multiplied, or ended when the project is terminated. Long-term results
are especially subject to molding by public forces. For this reason,
considering popular support and formulating the project to adhere to its
influence or to mold needed support can be vital to certain types of
projects.

Redefining the Project

After formulation has proceeded through the steps of project definition
and checking of the support system, a redefinition may be advisable
based on information revealed during these two steps. Under any
circumstances, it is prudent to look objectively at the preliminary
definition and goals in view of the information now available and to
determineif any reformulation is advisable.

Although this final step in project formulation involves an examina-
tion of the information developed in the first and second steps, it does
so with the attention focused on whether any alternatives should
replace or alter some of the project components. Consequently, this
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step of redefining the project will emphasize the concern with alterna-
tives.

The consideration of alternatives

While minor modifications to the project definition and goals may occur
throughout the formulation stage, the primary concern should be
focused on dominant or controlling factors. Throughout each element of
both prior steps, potential significant influences that might necessitate
change in the project and its goals should be noted. These factors
provide the basis for reexamining the project.

Such factors should include not only those that may impair the
project or its results, but also those that, with modification, could
further enhance those results. The completion of physical development
and operation, including minimal attainment of goals and objectives,
may be sufficient basis for satisfaction. But continued positive impact
or exceeding the basic goals can be a very desirable result, and can be a
basis for enhanced support for add-on or related projects. Consequently,
redefining the project should strive to formulate the project so that the
very best results are likely to be attained.

Examining any indicated needsfor alternatives can suggest that the
project be delayed or cancelled. If, in any of the elemental analyses,
any negative factors that prohibit the approval, funding, or success of
the project are identified, then project postponement or cancellation
may indeed be necessary. Or, based on any of these factors, altering the
project and one or more of its goals may be feasible means to salvage
or enhance the project. Certainly, any serious impediment to the
project should be checked out; however, alternatives that prevent the
factor from being an impediment should be considered.

In the water project example, investigation of the support system
might reveal that plans exist for constructing adam across the river far
upstream, and that all water will be diverted for use in other sections
of the country. Or it may be found that socially ingrained customs
would prohibit eliminating the serious pollution within the near future.
Neither of these discoveries might change the primary goal of the
project, but they might drastically alter the secondary goals and the
objectives through which the goals can be accomplished.

Thus, in redefining the project, all the indicated strategic influences
should be examined, alternatives considered for each, and the project
redefined, if needed, to enhance its probable success.

Preliminary feasibility considerations

One of the implied purposes of project formulation is to provide a form
of prefeasibility analysis. As the formulation occurs, those factors
especially relevant to feasibility are considered in defining the project
and checking it for appropriate resources and support. Consequently,
throughout the formulation analyses, the question of feasibility should
beimplied and considered.
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In redefining the project, however, feasibility consid S shouid
be examined further. The feasibility requirements of the
agencies should bereviewed, and the findings of the project formuiation
compared with those requirements. If major discrepancies occur be-
tween project objectives and the expectations of the approval and
funding agencies, then an examination of alternatives with greater
congruity should be considered.

By encompassing feasibility considerations, including those specif-
ically stated by agencies who must approve or fund the projects, the
project can be formulated t o maximize the change of this approval and
funding. Furthermore, the cost and time delays in redirecting the
project emphasis or components in order to meet feasibility require-
ments can be minimized. Finally, the principal feasibility factors can
be encompassed in the project formulation, enhancing its further
development and its chances for acceptance.

FORMULATION AND PRELIMINARY

Reformulation of the project

The final element in project formulation is completing any reformula-
tion needed or appropriate based on all prior analysis. By thistime, the
preliminary definition and goals of the project have been examined over
and over, based on various factors, influences, and constraints. Poten-
tial critical problems have been identified and means have been
determined for resolving or avoiding them. Alternatives that might
salvage or strengthen the project have been explored. And any additional
considerations of feasibility have been examined, especially in relation
to appropriate approval and funding agencies.

Reformulation revises the project definition and goals, and struc-
tures salient information and conclusions of the formulation process
into an organized project statement. This formulated statement of the
project serves as the starting point for preliminary design. It should
contain, in at least elementary form, the following details:

I. A statement of what — and how much — the project is proposed to
accomplish.

2 An indication of the nature of the appropriate technology and of its
applicability in the particular circumstance of the proposed project.

3. An indication of the availability of the resources in the necessary

4.

quantities and qualities required for the project.

An indication of the capital expenditures required to bring the
project into being. This will include (a) costs of all fixed assets —
land, building, machinery and equipment, licenses and goodwill, etc.,
and (b) all net recurring costs (materials and supplies, labor, rent,
etc.) until the project is ready for turnover to regular operations.

5 An indication of likely sources of funds to cover these capital
expenditures.

6. An indication of projected sources and uses of funds after the
project is turned over to regular operations. An indication of how
net cash balances, if any, will be utilized or how net cash deficits, if
any, will be covered. The estimation of sources of available funds


oilindustry.ir
www.oilindustry.ir

74 PROJECT PLANNING MANAGEMENT

will require estimates of sales and other revenue. The estimation of

uses of funds will require estimates of all input costs, that is,

materials and labor, license taxes or similar payments. A good
estimate for the cash-flow situation is important at this early stage
of the project.

7. Anindication of the project organization that will undertake further
studies for project implementation and for subsequent operations
should be considered. An indication of how this organization can be
expected to work within the financial limitations indicated under {4)
is required. If such an organization cannot be operationally pro-
jected, the project will not be viable.

8 An indication of the personnel required for project implementation
and for subsequent operations needs to be made at this early stage.
f the required personnel are not available, the project may not be
viable.

9. An indication that the project as presented is socially desirable in
keeping with overall national and local development objectives.
Overall, then, the project statement includes a clear, concise

description of the project, including its purpose, goals, specific objec-
tives, target dates, and anticipated benefits. How, and possibly by
whom, the project will be carried out is clearly indicated. The project
statement also includes supplementary information that was used in the
formulation analyses, and evidence, if relevant, of options selected
among alternatives. This supplementary data must be able to cover
preliminary feasibility concerns. if a funding agency has already been
selected, this feasibility information could relate directly to the key
feasibility requirementsof that agency.

Project formulation provides a sound basis for proceeding with
preliminary design of a project. J addition, it yields a statement of the
problem, with reinforcing information that can be used for early
assurances from approval and funding agencies, and as a basis for
discussions of other types of support and defense, even before project
design isformally begun.

PRELIMINARY DESIGN

After a potential project has been formulated, a decision must be made
either to continue developing the project or to terminate it. If the
project formulators, who may include the government planning agency,
another government agency, or a private group, decide to continue with
the project, they must prepare the preliminary design. The preliminary
design is the first formal elaboration of the project idea, and its
primary purpose is to provide sufficient information to test the
proposed project's feasibility. In this context, the format and informa-
tion required for the preliminary design are set by the requirements of
the feasibility study. If, for example, the project proposers desire
funding from the World Bank, then they must prepare a prospectus that
allows the Bank to analyze the project's technical, economic, financial,
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and institutional feasibility. The Korean government requires that all
proposals for industrial and commercial projects include construction
schedules; technical plans, and operating schedules; the Philippine
government's National Economic and Development Authority mandates
still other criteria.

Elementsin the Preliminary Design

Requirements for the preliminary design will thus differ depending on

the appraising agency involved. Generally, however, the preliminary

design must include:

L. Alist of project objectives.

2 Anoverview summary of the project including various alternatives.

3. Adiscussion of thetechnical elementsof the projects.

4. The project's management plan, including the operating and imple-
menting strategy.

5 Anestimated project budget.

While these criteria force the preliminary design to be fairly
detailed and comprehensive, it is by no means the final design. if the
project is eventually approved, about ten percent of the total project
budget will be spent on planning, but only two to four percent is spent
on formulation and preliminary design. The percentage, of course,
varies depending on the requirements of the feasibility study. General-
ly, however, few project proponents are willing to spend large sums
prior to a commitment of financial support of the project. Still; if the
decision is made to proceed through the feasibility stage, there are
potential funding sources. Funding might come internally, if the project
proponents are a government agency. The World Bank also aids in
preparing projects at this stage with its special Project Preparation
Facility; and various agencies such as the World Health Organization or
the United Nations Development Program award special grants for
prefeasibility project preparation.

Although these sources can be attractive, especially those providing
grants, the project proponents must exercise some discretion in seeing
that their particular objectives do not become obscured in securing this
support. This is especially true if the supporting agency requires that
the preliminary design include complex study and analysis. Such pre-
liminary design requirements may force the project proponents to rely
heavily upon foreign consultants, who might be unfamiliar with local
conditions.

The following, then, are the elements that should be included in the
preliminary design:

Project objectives
First, the project objectives must be explicitly stated. If the formula-

tion document is well prepared, it will already have set forth the
ultimate objective of the project, the other important objectives, and
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the long- and short-term goals required to achieve these objectives. The
planners must then refine or reformulate each of these and list them
formally. In refining the ultimate objective, they must be surethat it
is indeed the primary purpose of the project. Upon close examination,
some of the other objectives may loom as more important. In this case,
whether the project can actually fulfill the primary objective is a
question that must be reassessed.

Once the ultimate objective is clearly stated, the other objectives
must be stated in order of priority. These objectives should unques-
tionably fulfill a clear and expressed need in the area the project is to
serve. Then the long- and short-term goals must be listed under the
appropriate objective; these goals must be stated as specifically as
possible so that they can be used to monitor project progress. Finally,
this section of the preliminary design must put the project in per-
spective. The project must be related to a local, regional, or national
program or development plan and placed explicitly within this larger
context. Also, the project's interrelationship or relevance to other
projects must be specified.

Project summary

Although this section of the preliminary design may be combined with
the objectives, it provides in addition an overview description of the
project activities, usually breaking the project into discrete phases of
action. This section should provide a brief narrative review of the
project, including a summary of the project budget. The budget should
be broken down into the major categories of spending; if there are
major cost alternatives, each should be presented as a separate budget
option. Since this section is intended for a decision maker or policy
maker who requires a quick review of the project but who will not
necessarily conduct the detailed project analysis, it should highlight
only the major points of the project, and cross-reference the location of
the detailed information.

Technical factors

Technical aspects and considerations make up a major section of the
preliminary design. Although final specifications and blueprints are not
prepared until a later stage, planners and engineers use preliminary
field surveys and supplement them with additional data to design a
workable basic plan. This basic plan may then be compared roughly with
alternatives to accomplish the desired objectives of the project. An
estimated time duration for detailed engineering and construction
should be designed in this stage. Any major ecological aspects and their
implications must be identified in connection with the proposed pro-
jects.

Following are two examples. a highway project from the public
works sector and a manufacturing plant from the industrial sector, both
illustrating technical considerations that go into aformulation study.
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For preliminary highway design purposes, essential basic data in-
clude width and alignment, grades, intersections, drainage, and miscel-
laneous structures such as bridges and retaining walls. Included in the
preliminary engineering design must be attention to earthwork consid-
erations, such as cut or soil to be excavated to meet grade require-
ments, and fill or the need to raise the grade by means of adding soil
and/or rock to existing grades to meet final grade requirements. The
width, alignment, grades and intersections fall in the category of
geometric design. Drainage and pavement design are considered to be
special topics.(1)

Examples of works that have to be done in preliminary surveys and
engineering design for highway projectsinclude:

1. Preliminary alignment map of proposed location based on
ground surveys, aerial surveys, topographic map, etc.

2 Preliminary plan-profile drawings with established grades
and general drainage schemes and typical cross sections,
sufficient to permit reasonably firm estimates of earthwork
quantities.

3. Rainfall and run-off data and calculations of streamflow
estimates, sufficient to permit rational design or drainage
structure.

4. Sketches, diagrams or photographs of typical existing drain-
age works, bridges, retaining walls, tunnels, etc.

5. Location sketches of new major structures. Preliminary
plans for modification of existing structures and for con-
struction of typical new structures, culverts, drainage
ditches, etc.

6. Preliminary schedule of drainage structures, giving approx-
imate number and total length of each type and size.

7. Preliminary plans for modification of existing structure and
or construction of typical new structures, culverts, drainage
ditches, etc., in sufficient detail to permit reasonably close
estimates of work quantities.

8. Preliminary plans of any major safety features such as
median dividers, grade separations, interchanges, etc.

9. Results of soil and subsurface investigations for determina-
tion of quality of foundations for fills and major structures
and for location of quarries and borrow pits.
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10. Sufficient soil sampling along proposed alignment for deter-
mination of types, characteristics, and quantities of the soil,
including excavation material.{2)

Normally, in estimating principal quantities of constructions, the
owner of the project will permit a certain degree of accuracy of final
quantities. The principal quantities of construction will include common
excavation, rock excavation, base and sub-base material, surfacing
material, number and size of principal drainage structures, major
bridges, and other major structures. Preliminary engineering design of
major bridges and other major structures will include determination of
the approximate spans, types of superstructures, and types of founda-
tions. On the basis of this preliminary engineering design, costs of
construction of the highway can be estimated.

In some projects, involvement of contractors and availability of
resources have to be considered. If the project is to be done jointly by
local and foreign contractors, it has to be stated clearly what parts of
construction will be done by each contractor. In this case, the compo-
nents of foreign and local currency for all proposed construction have
to be identified. For example, the foreign currency component will
include such items as wages of foreign personnel, equipment and
imported materials. The local currency component will include such
things as local materials and supplies, local wages, and taxes. Cost
estimates will be used in the next stage of this phase or the economic
feasibility analysis. After preliminary engineering design has been
planned, an estimated program and time schedule for detailed engi-
neering and construction can be calculated.

For industrial projects, and especially those involving manufacturing
plants, choice of the processisthefirst stepin preliminary design after
the projects have been formulated. The type of process to be used
depends on:

1. Thecharacteristicsof the available raw materials.

2. Thedesired quality or specifications of the end product.

3. The manufacturing costs and theinitial investment required.

The selected manufacturing process should be described based on the
advantages and disadvantages of alternative processes. The second step
is to determine the plant capacities and machinery design and specifi-
cations. The auxiliary equipment such as transport, material handling,
etc., have to be included in this design. Where major alternatives are
possible, each should be discussed with particular regard for compara-
tive advantages and disadvantages.

Management Plans

The preliminary design must also present a fairly detailed plan for the
overall strategy that will be used to implement and operate the project.
In this section, the planners should include the detailed schedule of
project activities. If construction isto be undertaken, the schedule will
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set out construction dates, time to negotiate subcontracts, lead time
necessary to procure equipment, and critical times to hire employees.
The essential point in planning the schedule is to include all project
activities and to allow them adequate time. The more detailed the
schedule, the more confidence it will impart in the project's viability.

Also vital to the management plan is the way in which the project
will be coordinated and supervised. Since this depends upon the project
organization, planners must specify the potential structure of the
project and outline the major project participants, assigning each
specific responsibilities.(3) In some cases, it is most effective to
empower the project manager with overall authority, and at other times
it is necessary to assign him a coordinative role with shared authority.
Whatever structure of control is used, it is also necessary to specify. the
control and monitoring procedures that will be used to manage project
activities. Other specific management aspects that should be included
in the design are criteria for bidding, criteria for evaluating bids,
contract and subcontract procedures, and the role of expert consultants
in the project. Even though they may be designed in detail during later
stages of the project, it is useful to articulate an overall philosophy
regarding specific procedures. Not only does this make potential
funders more confident that the project proponents are competent, it
also makes the preliminary design a more complete document. The
specific detail, however, must be kept within the bounds of the budget
for the preliminary design.

Personnel data constitute a particularly important aspect of the
management plan because they will be needed to estimate a project
budget. The planners must include in this section estimates of the
required humanpower and projections of the skilled personnel required
to implement and Operate the project. Since some of this information
will be included within the technical section of the design, the planners
will have to integrate the two sections carefully to avoid redundancy.
The discussion of personnel should also project the number of con-
sultants, with special regard for foreign consultants. Finally, the
planners should spell out personnel recruiting procedures, hiring pro-
cedures, personnel policies, wages, salaries, other benefits, and person-
nel requirements and responsibilities,

Estimated project budget

Once the basic elements of the preliminary design have been set forth
in sufficient detail, a project budget must be estimated.(4) This will
include estimates for the total capital costs, if the project involves
construction machinery, the estimates for the operating costs, and
estimates for all preliminary work such as planning and mobilizing the
project. To obtain reasonably accurate estimates, the planners must
rely upon information from the other sections of the preliminary design.
For example, if the planners are to estimate the costs of a geothermal
power plant, they must know what kinds of turbine generators are being
considered so that they can obtain prices from the manufacturers.
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They must also have an indication of the number of employees to be
hired, their rate of pay and their benefits, so that they can estimate
these costs; then more detailed design work must be conducted. In this
section, it is also imperative to estimate the costs of major alterna-
tives. The geothermal power plant, for example, could use different
cost generators and different cost pollution'control systems; since the
costs between these systems vary considerably, each must be put down
as a major budget option.

In fashioning a preliminary design, there is a premium on preparing
the most detailed and most complete plans for the least amount of
money. Therefore, it is a common practice for project proponents to
hire a consulting firm that specializes in preparing topic-specific
preliminary designs. Such firms can produce comprehensive detailed
designs rapidly, often using a general preset format but incorporating
local information and data into it. Although these preliminary designs
may be technically accurate and generally sound, and may be exactly
what is required at this point in the project cycle, they often reflect a
lack of understanding of special local conditions, particularly if the
consulting firm is foreign. Therefore, it is essential for project propo-
nents to carefully scrutinize any such preliminary designs and make
modifications that account for local conditions. Although this can be
done more carefully after the project is approved, glaring erroneous
assumptions should be corrected as the last step in completing the
preliminary design.

Once the preliminary design of a proposed project has been com-
pleted, it is then possible to examine the viability of that project within
a comprehensive framework that analyzes and appraises the various
components that constitute project feasibility. This most important set
of tasks, feasibility and appraisal, is the subject of the next chapter.

NOTES
(1) Elwyn E. Seelye, Design (New York: John Wiley and Sons, 1951).

(2) Republic of the Philippines, National Economic and Development
Authority, A Guide to Project Development (Manila), 1978, p. 180.

(3) East-West Technology and Development Institute, Entrepreneur
Development Report, " Prefeasibility Exploration,” Initiating Rural Non-
Farm Projects: A Working Guide, Report of Inter-Country Research
Mission and Workshop on Fostering Local Innovation to Meet Basic
Needs, September 1977, p. 34.

(4) Vicente Muro, How to Study and Finance Philippines Enterprises,
(Quezon City, Philippines. Alomar Phoenix Publishers House, Inc.,
1972), pp. 79-100.
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<  Feasibility,
Appraisal, and
Design

Feasibility analysis, appraisal, and design, taken together, form the
critical juncturein the integrated project cycle. As the culmination of
preliminary studies and preliminary design, they provide a compre-
hensive analysis of all aspects of the proposed project. The feasibility
analysis examines whether or not it is possible to implement a project
given the standards and criteria set forth in the preliminary design.
Appraisal, which occurs after the feasibility studies have been con-
ducted and is based on their findings, evaluates whether or not a project
should be implemented. It examines the project's overall contribution to
development objectives both regionally and countrywide. This larger
evaluation permits comparison of competing projects, where necessary,
and is the basis for justifications supporting eventual approval. Design
makes use of the inputs from the feasibility analysis and appraisal
processes and uses these to modify the preliminary design documents
into an updated and refined comprehensive report which will serve as
the basis for final decision making in project approval.

Well-prepared feasibility analyses and appraisals examine and ques-
tion every aspect of the preliminary design within the context of the
actual project environment. They determine whether a project can be
satisfactorily carried out with the financial, technical, human, mate-
rial, and organizational resources available. Thus, together with design,
feasibility and appraisal function as the interface between conception
and reality. They link the planning set of project tasks — identification,
formulation, and preliminary design — with the action-oriented set of
tasks — selection and approval, activation, implementation, handover,
and evaluation.

In providing this link, feasibility and appraisal serve several other
crucial functions. First, by examining project goals and by questioning
all assumptions, they provide a framework to reformulate the pre-
liminary design into the most appropriate design. Second, feasibility
and appraisal help guide the implementation of the project. Not only do
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they point out potential trouble spots, they also disc g—mﬂ—np
possible contingency plans. Finally, a complete feasit

cludes criteria and baseline measures to evaluate the project, providing
the framework both to monitor the project during implementation and

to evaluate its overall success and completion.

In the field of project management, the bulk of literature on
feasibility, appraisal, and design deals almost exclusively with economic
analysis (including market studies, which are not always applicable to
development projects) and technical studies, with particular emphasis
on engineering criteria. In practice, however, feasibility analysis,
appraisal, and design incorporate a much wider range of factors than
these — including such areas as management and personnel considera-
tions, environmental impact, and sociopolitical repercussions — together
with their often complex and overlapping relationships.

This chapter will attempt to describe six important areas — tech-
nical, administrative/managerial, environmental, social/political, eco-
nomic, and financial — in which studies must be undertaken to examine
a project's feasibility. It will then consider the appraisal process that
integrates the findings of these studies to determine if the project, as
designed, can satisfy both its own and its country's objectives. Finally,
it will briefly touch on how the preliminary design, whose contents and
sections have already been discussed in Chapter 4, can be refined and
modified into a design for approval on the basis of the findings of
feasibility analysis and appraisal.

FEASIBILITY, APPRAISAL, ANL

FEASIBILITY

Although feasibility studies have, for convenience, been divided here
into six major types, it isimportant to remember that these categories
are interdependent and, in the case of closely related areas, often state
the same information within different analytical frameworks. After
these feasibility reports are completed, it will bethe task of appraisal
to provide the general overview that interprets and reconciles the
specific analyses undertaken in each of these areas. The sequence in
which these studies are examined here, however, does not necessarily
reflect the real-life situation; often such reports are conducted simul-
taneously, unless (as in the case of technical studies that provide vital
information for economic analyses) the data provided by one study are
needed before the second study can begin.

Table 5.1 outlines the major areas of concern covered by the six
types of feasibility analysis; a public works project, for example, would
not always require a marketing program. A survey of table 5.1,
moreover, shows that particular issues within these general guidelines
are determined by the nature of individual projects. The livestock
project's economic feasibility study, for example, would translate the
problem of demand into an examination of beef consumption habits,
both in the project's own country and in foreign markets. A social/polit-
ical feasibility study for a health center project would have to consider
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Feasibility
STLN x
Technical
a. Choice of Available
Technologies
{1} Manufacturing
process
(2) Machinerv and
equipment
{3) Spare parts

b. Design Requirements
{1) Layout
(2} Engineering
(3} Construction
materials

c. Manpower Require-
ments
(1) Professional
(2) Technician
{3) Labor

Administrative/

a Institutienal
Structure
(1) Support
(2) Regulatory
(3) Appropriations
b. internal erganiza-
tion
(1} Structure

{2) Function
(3) Autherity

c. Personnel

(1) Needs/Capacity

{2) Policy
d. Management

(1) Adequacy o
supervision and
control tech-
niques
Scheduling
techniques

(2

Environmental

a. Environmental
suitability

b. Resource
management

c. Ecologic baseline
{1} Micro-analysis
{2) Macro-analysis

d Ecolegic Impact
(1) short-term

(2} Long-term
and residual
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Table 5.1. Feasibility Matrix

Agriculture
(a livestock project)

SECTOR

Industry

(a geothermal elec-
trical project

Evaluation of options

ior

cattle raising, slaughter-
in, and processing
refrigeration units, pack-
ing facilities

refrigerant coils, fencing

Adequacy of

cattle pens, slaughter-
house location

meat processing design

domestic & foreign supply

of fencing barbed wire,
refrigeration equipment
Needs us. availability of
agronomist, engineer

refrigeration specialist
construction laborers

Organization

Ministry of Agriculture

Evaluation of project's
hierarchical structure

flexibility

contrel by project director

Analysis of need for
cattlemen, project
director

expatriates, flexibility

Evaluation ef preject’s
methods of menitering
and contral

timetable for raising car-

tle & bringing ta process

Adequacy of pasture, water

Adequacy of erosion
measures

Baseline of

{lora, fauna, watet, air
total ecologic system
impact upen

pasture, erosion

1otal ecologic system

Evaluation of options
for

converting geothermal
heal into electricity
generators and steam
converters

turbines, piper, valves

Adequacy O
reservoir existing on
site

power plant design

domestic & foreign
supply of piper, drills,
valves

Meeds vs, availability of
geologist, reservoir
engineer

test technicians

oil field workers

Organization

Evaluation of project’s
matrix structure

flexibility & coordination

control by section directo

Analysis of need for
engineer, geologists

consultant experts

Evaluation ol project's
matrix supervision,
independent controls

barchart for imple-
mentation of parer
plant

Adequacy of geothermal
heat

Adequacy of protection
for lens

Baseline of

flora, fauna, water., air
total ecologic system
Impact upon
Ghyben-Herzberg lens,
air quallty

total ecotogic system

Public Works or
infrastructure
(a water improve-

ment project]
Evaly

for

pumping and purify-
ing water

preumatic equipment

on of options

water meters, pipes,
valves

Adequacy of

water supply system
site

structural and sanita-
tion design

domestic & foreign
rupply of pipes, valves,
meaters, cement
Meeds vs. availability
of

construction engineer,
hydrologist

meter readers

pip layers

Organization

Evaluation of project's

hierarchical-matrix
structure
flexibility

liner of control

Analysis of need for
administrators, engi-
neers

foreign advisors

Evaluation Of project’s
decentralized controls
and palicies

timetable for insralling
new pipes, water meters

Social
a health center
project
Evaluation of option3
for
not applicable
x—ra machines,

rdiographs
tuhes fuses

Adequac:
space for all health

operations
health center structure

domestic & foreign
supply of cement, re-
inforcing steel, bricks
Needs vs. avallabzhly
of . )
construction engineer

health designers
construction labor

Evaluation of project's

matrix structure

flexibility &
responsiveness
lines of control

Anatysis of need for
doctors, nurses,
med-techs

rigid standards of
hiring

Evatuation of project’s
committee monitoring
system

timetable

Adequacy of water supply Adequacy of ACTess,

Adequacy o sateguarding Adequacy of evosion,

water

Baseline of

flora, fauna, water, air
total ecologic system
Tmpact upon

fresh water species

total ecologic system

safe

Baseline of

tlora, fauna

total ecologic system
Impact upon

erosion, biatic species

total ecologic
system
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SLudy

SDcnalf Palitical
Social impact

(I} Culture and
li{estyle
{2) Demography

3

Political 1mpact

(1) Equity
{2} Secial justice

Q@

=

Political
organjzation

d Institutional
resistance
Legal con-
straints

(2

Stability of
political sup-
port
Feonomic
a Derand

(1) Domestic

{2) Export
b. supply

{1} Domestic

(2) Export
<. Marketing program

d. Employment effect

e Raw materials
(1) Domestic

2) Import

f. Cost-benefit
{social)

Financial

a Project deign
and implementation

b. Cash flow studies,
Profitability

(1) External
(2) Domestic

c. Source of funding

Community resistance
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Agriculture

{a livesteck project)

Impacr upon benefi-
ciaries'

dm, change, shared
values

population size and
distribution

Impact upon benefi-
ciaries'

distribution of income
system of land tenure,

health and safety
traditional tribal
leadership
Patential protest-
terwre rights
Potential project
barriers

health coder & land

laws

foreign government
support

Consumption of beef
locally

regionally
Beef available

locally

regionally

Local market, export
outlets

Meat processing
employment
Availability of

tncal stack and teed

regional stock and
feed

Net benefit of beel
exporting,

Total cost of building
pens & processing
unit

Projected 10 yr.

beef sales vs,

replenishment &
operating cost

Foreign assistance

Table 5.1 {Cont.)

Industry

4 geathermal elec-

l| ical project

Impact upon beneti-
ciaries!

use of religions sites,
rural lifestyle
population size,
composition

Impact upon benefi-
ciaries'

electrical distribution
health & safety, reli-
glous & native rights
community autonomy
local leadership
Potential protest-
native claims
Potential project
barriers

health coder &
zoning laws

county, state, federal
government

Electrical usage

local residential &
commercial

regional total demand
Electrical production

locally

regionally

Residential & com-
mercial sales
Geothermal power
plant employed
Availability of

local geothermal heat

not applicable

Met benefit of energy
self-sufficiency
Total cest of drilling
well .!u: building power
Pro;ected 38 yr.

electrical users fees vs

power plant operating
costs

Government energy
agency

Impact upon benefi-
ciaries'

population size,
distribution

Impacr upon benefi-
ciaries’

rater distribution
health and safety
water rights

local leadership

Potentia! protest-
water use rights
Potential project
barriers

zoning water laws

central government
support

Water usage
local needs

regional needs
Water supply

locally

regionally
User rates

Increased employ-
ment n water plant
Availability

locally of pipes, valves

regionally of meters.
valves

Net benefit of sale
dependable supplies
of water

Total cost of installing
& building water sys-
w©m

Projected 10 yr.

rater users fees vs.

operating plant
costs

Government agency

Impact upon benefi-
ciaries'

traditional medical
practices
population size,
distribution

Impacr upon beneti-
clarles'

health care equity
health & safety

local autonomy

Potential protest-
loss of autonomy
Porential proiect
barriers

health codes

federal government
suppory

Health necds
of community

of region

Available health
facilities
community doctors,
clinics

regional hespirals
Pre-paid health plan

Employment by health
centers, medical aides
Availability

locally of building
materials

regionally d building
materials

Net benefit of improv.
ing community health

Total cost of building
& equipping health
center

Projected 10 wr,

patient charge. vs,
operating costs

Health agency
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the ways in which sophisticated medical treatment might clash cul-
turally with traditional healing practices of theindigenous'society. The
environmental impact study for a geothermal electrical project would
take up the question of the effects, both short- and long-term, of the
plant facility on surrounding air quality and other ecological factors.

With the broad guidelines of table 51 as a starting point, and
bearing in mind the difference between an ideal model and reality, the
six types of feasibility studies can be separately examined in greater
detail.

Technical Study

Technical feasibility studies remain the foundation of all other feasibil -
ity reports. A careful and thorough investigation of technical and
physical parameters is essential for an accurate assessment of a
project's capabilities. This is true for projects in developing countries,
where a common error of foreign consultants brought in at the planning
stage of a project isto lay down technical specifications that cannot be
met by the country's own resources. Projectsin developed countries, it
should be noted, founder just as readily when technical feasibility has
not been adequately determined.

Feeding directly from the specifications of preliminary design (see
Chapter 4}, a technical study establishes further design criteria, con-
ducts engineering studies to determine physica and technological
alternatives to meet budget and sociopolitical requirements, outlines
the form that activation and implementation will take, and estimates
the scheduling of project inputs and outputs to satisfy both immediate
and long-term development goals. As the bedrock of the project, this
technical analysis must therefore anticipate the broader considerations
to be taken up in the economic feasibility study by addressing three
interrelated questions:

1 Istherean adequate choice of available technologiesfor alternative
design purposes, considering physical layout, engineering design, and
availability of raw materials?

2. What are the costs of constructing and operating project facilities
(and services), including machinery, equipment, and spare parts as
appropriate?

3 What are the manpower requirements, from professional to labor,
and are they locally available?

The responses to these questions will clearly vary according to sector,

as noted in table 51
Besidesits primary task of blueprinting humanpower, resources, and

design, the technical study must provide design alternatives, a choice of

available technologies, and cost estimates for each alternative. Inthe
water improvement project shown in table 51, for example, the
pumping equipment would have to be selected from a wide array of
typesof pumps, with the availability of spare partsfor the pumpsin the
project's home country being an important consideration. The results of
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the technical analysis are also the basis for cost estimates and
implementation schedules, necessary input for both economic and
financial feasibility analysis.

Technical investigators compiling a project feasibility report must
fully understand the concept of alternative ways of solving potential
problems. Technical solutions may differ in their 1) technical or
production process, 2) size or scale, 3) location, and 4) timing. Because
these factors are interdependent, a sound knowledge of their relation-
ships is necessary to ensure consistency in the analysis, a labor-
intensive production process, for example, would be appropriate only
for a certain scale of production. The degree to which these factors are
interdependent, moreover, will also depend on the type of project.

The importance of this aspect of feasibility analysis can be demon-
strated by a closer look at some specific factorsto be considered in, for
example, infrastructure projects, where technical considerations are
critical. What technical feasibility factors, for example, might be
relevant to transportation projects? Projects for the construction of
roads or bridges would have to consider such factors as need (including
the project's relationships to the existing transport network), location,
nature of subsurface conditions, alignment, width (traffic capacity,
present and future), drainage, earthwork (cuts and fills, including
selection and availability of both local materials and equipment),
pavement selection, design, and construction, and the cost-benefit to
the user, which will also beanalyzed in the economic feasibility study.

Suppose, alternatively, the project under consideration were a
waterworks project for domestic consumption. In this case, feasibility
experts might examine the relative benefits to two types of water
storage: earth dams versus deep wells. Determining the feasibility of an
earth dam would require analysis of such factors as demand or capacity;
dam location (including quality of water, stream flow and other
pertinent hydrologic data, rainfall and runoff, and water losses through
seepage and evaporation); availability of local materials for construc-
tion; foundation selection, design, and construction; reservoir design
and construction; and purification system. Factors determining the
feasibility of a deep well, on the other hand, would likewise include
demand, location, pumping system/equipment, and purification system.

As the foregoing demonstrates, the detailed data generated by the
technical feasibility study will almost always result in modification of
preliminary design specifications, a process that will continue through-
out the project's lifetime. The technical feasibility study, however,
provides the first systematic investigation of project design viability.

Administrative/Managerial Study

The administrative/managerial study evaluates the strategy of the
implementing agency in carrying out project activities.- Although the
analysis is intended to assess the feasibility of this strategy, it should
concentrate on providing information and guidelines that can be used to
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improve overall project administration. Since the effectiveness of the
management plan depends upon experience and actual practice in
applying management techniques, it is desirable to include a project
manager on the investigating team. The study examines four separate
components; external linkages, internal organization, personnel, and
management plan.(1)

External linkages refer to the structure of government and private
organizations that directly or indirectly conditions the project environ-
ment. These include the administrative funding agency, the regulating
agency the project must abide by, and the numerous advisory organiza-
tions that provide political, technical, and other types of support.
Although the feasibility analysis can suggest little to alter the institu-
tional relationships of the project, it should be able to determine the
kinds of barriers and support the project can expect to encounter.
Especially vital is information on whether the implementing agencies
are capable of providing adequate support, particularly for large and
complex projects. With this knowledge, project plannerscan prepare for
contingencies and cultivate appropriate linkages to mediate possible
adverse impacts of the institutional environment. One decision about
project environment that will deeply affect the organizational course of
the project is the choice (if available) between building up the capabil-
ity of existing institutions to implement the project or creating a new
organization to operate the project.

Internal organization is the actual organization of the implementing
unit. While ail kinds of possibilities exist, ranging from matrix to
hierarchical, the study should determine whether the proposed organi-
zation can implement the project satisfactorily. Some relevant ques-
tions to be asked about the proposed organization are: Is it compre-
hensive enough? Is the organization appropriate to carrying out project
goals? Isit flexible enough? Are internal lines of communication well-
established and lines of authority clearly defined?{2} Although the most
appropriate type of internal organization depends upon the project goals
and requirements, one can generally say that a project requiring
individual initiative, individual flexibility, and individual accountability
should be organized in matrix fashion. A project requiring a high degree
of coordination, authority, and supervision should be organized in more
hierarchical fashion. Thus, the feasibility study should discriminate
between the advantages and disadvantages of each in evaluating the
project organization necessary to accomplish the objectives.

Management is the specified management plan of the project. Basic
guestions the analysis should ask include: Are schedules and networks
sufficiently worked out? What are the control techniques and the
methods of supervision? Is the entire management plan integrated so
that the project manager can control all aspects of the project? Is the
management of the project well enough formulated to impart the
assurance that the project will be well-coordinated and controlled?
Does the plan provide for contingencies? A key issue here is whether
the plans are realistic, given the actual project environment. For
example, procurement of certain equipment often requires a long lead
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time in many countries. If adequate lead time is not scheduled, it can

cripple the manager's ability to coordinate activities.

Personnel is perhaps the key issue in administrative feasibility.
Without competent and appropriate personnel, a project has a difficult
time in succeeding. The analysis of the proposed personnel plans should
evaluate several key items. First, it should ensure that the job
descriptions and qualifications are appropriate and that they are
written out completely. Next, it should examine whether or not the
necessary personnel are available to the project. Then, the impact on
every areaof aproject made by the choice of foreign or local personnel
= not only in activation and implementation but also in preliminary
design, technical analysis, and general consulting —should be examined.
Finally, the analysis should question whether there is adequate provision
for hiring expert consultantsin crisis situations.

The four components of administrative feasibility = external link-
ages, internal organization, management, and personnel — are often
referred to collectively as operational feasibility.(3) Taken in this
sense, operational feasibility focuses on the point in time when the
project has been approved and is ready for activation and implementa-
tion. An operational feasibility study must therefore include considera-
tion of such factors as, for example, whether or not project imple-
mentation will generate the expected budgets. The project's operational
feasibility will depend on how well it meets estimates in terms of 1)
political acceptability and/or legality of activities; 2) organization or
administrative structure and management aspects; and 3) availability of
resources and operating costs.

These considerations must also be dealt with, in varying degree, by
the financial and social/political feasibility studies, demonstrating the
overlapping boundaries of all these analyses. In the operational feasibil -
ity report, however, the emphasis is usually on organization and
management aspects. The soundness of a project isoften determined by
the thoroughness of its management and organization planning. With
competent management, a project may be successful even when there
are inadequacies in the original concept. But it is doubtful whether any
project, however well-conceived, can overcome the handicap of poor
management. Equally, it is difficult for managers, no matter how
competent and experienced, to succeed without the necessary person-
nel, equipment, materials, and other resources required for effective
operation and maintenance.

In sum, major areas that must be explored in the operational
feasibility study are:

1. The political acceptability and legality of project operation.

2. The organization that will manage the project and supervise its
operations; to be accompanied by an organization chart, initial and
projected, together with the staffing pattern and functional state-
ments of the organizational units.

3. Experience records of available key management and technical
personnel.

4. Number, qualifications, and availability of required operating
employees.
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5. Plansfor recruiting and training of required personnel.

6. Projections for competent management and maintenance throughout
the project's life.

7. Availability of necessary supplies, materials, equipment, and other
logistics.

Examined in turn, these areas add up to a comprehensive picture of the

organizational capacities and limitations of a proposed project, a

perspectivethat is vital to both project planners and policy makers.

Environmental Study

The environmental study addresses two separate questions:

1 Istheenvironment suitable for the success of the project?

2 What will bethe project's impact on the environment?

In determining environmental suitability, the feasibility study must ask
whether or not a given environment can support a given project. The
environmental analysis of an agricultural project, for example, must
raise and answer such questions as. Is the soil quality appropriate for
the proposed crops? Is there sufficient water? Is there adequate
drainage? Is there adequate sunlight? Is the climate right?

Industrial and infrastructure projects pose other questions, some of
which were raised earlier in the area of technical feasibility in site and
location studies. In this context, there is a natural overlap between
technical and environmental analyses; and, where appropriate, the
studies should be combined. A separate environmental study, however,
adds an extra dimension to the technical study by ensuring that the
technical analysis includes two important considerations: 1) the pro-
ject's present environmental needs and 2) its long-term environmental
needs. Environmental suitability poses the question of whether or not
the ecosystem of aregion can support a project over thelong term. And
thisintroduces the concept of resource management for the project.

The practical importance of examining long-term as well as short-
term environmental needs can be illustrated by a fairly common
example of project short-sightedness. Suppose a pulp and paper plant is
built in a heavily forested area of acountry. Project planners know that
the forests have a projected life expectancy of twenty years but do not
take into account what might happen to the pulp and paper plant after
that time. In a matter of several years, with vast tracts of the forest
severely depleted, it becomes evident that the environment's long-term
ability to support the paper plant has not been considered, with the
result that the plant will face a shutdown in the near future with
corresponding waste of manpower and material resources.

Although such obvious factors that concern the environment's im-
pact on the project are usually taken into account, with the project's
environmental needs studied and systematically examined either in
feasibility studies or in the project design, the reverse is not always
true, which leads us to our second main consideration. Environmental
studies must also ensure that systematic assessment is made of the
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project's impact on the environment; for, as the previous example
demonstrates, this is clearly a two-way street. The studies must
therefore examine a project's likely effect upon soil erosion, water
supplies, wildlife, and plants.{#) They must also examine the project's
potential to deplete nonrenewable resources, to create adverse micro-
climactic changes, and to pollute the water, air, or land.

Several methods can be used to assess these environmental impacts.
Mapping, computer simulation, social cost-benefit, various scoring
technigues, and matrix methods all provide systematic evaluation.(5)
Choice of the best method in each case, however, depends upon the
data available, the type of project, and the sophistication of analysis
desired. All these methods begin by collecting baseline data of the
environment. With this data, the project's environmental impact can be
analyzed in a systematic and comprehensive manner and the estimated
degree of itsimpact can be projected.

Probably the most practical and straightforward of these methodsis
the matrix, which is used in figure 5.1 to illustrate the major concerns
of an environmental study (see also table 5.1).{(6)} The matrix begins with
four rows of general categories that detail the characteristics of the
environment. These four categories are interfaced with eleven columns
classifying the kinds of activities the project will engage in. The blank
spaces are filled in with the probable type of impact each project
activity will have on each sector of the environment.

PRESENT ENVIRONMENT togical
Ecological Physical/Chemical Aesthetic Social Rglgﬂgﬁé%'lps
(e.g., plants)  (e.g., air quality) le.g., scenic area) {e.g., health) ({a.g., food chains)

Regime
Moedification
(river control)

Construction

Rasource
Extraction

Procassing

Land Trans-
formation
Resource
Renewal
Traffic
Changes
Wane
Treatment

Chemical
Treatment

Accident

Fig. 51 Environmental impact matrix: potential project activities.
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The most important task in the environmental impact statement,
however, remains collection of the baseline data. This includes lists of
the types and numbers of plants and animals (see table 5.1) and a
macroanalysis of the total ecologic system. Periodic checks of the
baseline can be made as the project progresses; these checks will
monitor the actual impact of the project on the environment.

Environmental impact statements are costly, and their findings have,
in certain industrialized nations, delayed or even halted projects.
Industrialized nations can certainly afford to make choices that safe-
guard the environment; other nations may have harder choicesto make.
Regardless of the decisions that confront each country, however, an
environmental impact statement informs policy makers of the environ-
mental consequences of their decisions. With this information, a project
can be planned to meet the critical needsof a nation and also to include
— where feasible and practical — adjustments to ensure future resource
needs.

Social/Political Study

A social/political study is seldom undertaken when project feasibility
studies are being conducted. Even when one is made, it is infrequently
given adequate weight in assessing the project. Yet social and political
factors can often be the primary reason a project fails to achieve its
ultimate objectives. This is particularly true of projects in the social
sector, where success cannot be measured in economic or directly
quantifiableterms.

The social/political study attempts to answer four basic questions:

I. What isthe project's likely social impact?

2. What isthe project's likely political impact?

3. What social factorsin the project environment will hinder or aid the
project in achieving its goals?

4. What political factors in the project environment will hinder or aid
the project in achieving its goals?

The first step in conducting the social/political study is to collect
baseline economic and sociological data of the community for which the
project is intended. This data isintended to provide a general profile of
the area's residents and should include demograpic information such as
population level and distribution, employment pattern, levels and dis-
tribution of income, education, and the housing and health situation.
Also vital to the analysis is information about the social fabric of the
area. This information focuses on variables such as the degree of
community solidarity and integration, the lifestyle of the residents,
important customs, the residents' recreational habits, values, and
family structure.

Then the political structure must be detailed. Focusing on the
decision-making process, this section of the analysis describes the
area's political relationship to regional and national governments and
assesses its political autonomy. This section also describes the area's
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specifies the local ordinances, zoning requirements, and

will affect the project. Finally, information must be gaihered on ihe
opinions and attitudes of residents and leaders toward the project.
Particularly important is resident opinion about how the project will
affect the area, about how the project can be improved, and about how
the project can be made acceptable.(7) While this aspect of the study is
intended to collect information for future planning, it is also intended
to provide avenues for local participation in planning the project. Thus,
the ideal techniques to use are open community meetings. Often,
however, it is not practical to hold such meetings, and other less direct
techniques such as questionnaires, interviews, panel methods, and
expert judgments must be used to obtain community input.

Once the basic data are collected, they must be synthesized in a
report that systematically describes the total political and social
environment. Thisis the point where most social/political analyses end,
butit is actually just where the study should begin. Still to be examined
are how the project, as planned, will affect the area socially and
politically; and how the area's social and political reality will affect the
project.

Although various frameworks, such as scoring techniques, social
assessment, social accounting, and ecologic analysis, are used to
address these questions, no broadly accepted framework exists.(8) Each
framework has limitations, particularly in its reduction of sensitive
social and political factors to quantitive indicators. Moreover, any
framework imposes the limitations set by the questionsit is designed to
examine. Thus, in conducting the analysis, it is wiser to concentrate
less on the use of aspecific framework than to pose questions about the
project that are sensitive to the social and political concerns of the
area. This emphasis puts extreme importance on the individuals who are
to prepare the study. Ideally, they should be intimately familiar with
the social, cultural, and political aspects of the area. In many instances,
residents qualified to conduct the study are the most competent
persons.

Let usamplify this discussion by turning to the example of a Pacific
island livestock project.(9) Most appropriately, the investigators se-
lected to conduct the study were native Pacific islanders with ex-
perience in livestock management and production. First, they compre-
hensively outlined the social and political setting of the area. Once this
task was completed, they examined the setting in relationship to the
project and noted that two social/political factors were relevant to
project plans. first, the land-tenure system was traditional, meaning
that land was collectively owned by entire villages, and second, there
was a lack of indigenous humanpower trained in livestock production.
In analyzing the first factor, they noted that the project might be
hindered because an entire village must collectively agree to let its
land be used for cattle raising; they recommended that the project
employ someone familiar with appropriate ways of proceeding with any
negotiations. The lack of indigenous skilled humanpower meant that the
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project would have to rely heavily on foreign personnel and foreign
techniques. Since these techniques might be inappropriate to the
Pacific, it was recommended that the project establish a local training
program or that the project operate first as a pilot experiment.
Finally, in concluding the study, the investigators noted that the
traditional lifestyle and autonomy of the villages would be disrupted by
the building of roads to transport the beef, the operation of processing
facilities, and the intrusion upon the tenure system. Thus, in opening
the area and making it more accessible, the project would strain the
governing capacities of the local villages and make them more vul-
nerable to disruption.

Such an example shows how a social/political study, conducted by
researchers knowledgeable about local settings, can reveal a possible
serious conflict of interest between project goals and the underlying
social fabric of a region of a country. Failure to consider such factors
can undermine the success of an otherwise well-planned and executed
project. A perceptive social/political feasibility report anticipates
these types of conflicts and proposes modifications or alternative
procedures to avert them. In cases where the project by its intrinsic
nature runs counter to the social pattern of its region of operation, its
chances to achieve viability in the long-term should be reassessed.

Economic Study

An economic study examines a proposed project in terms of its net

contribution to the economy and to society. The study should address

threeinterrelated questions:

I. Is the project responsive to an urgent present or anticipated
economic and social need?

2 Will the project's planned economic outputs adequately serve the
intended purpose?

3. Will the services proposed to be performed through the project and
the benefits produced by the project justify its cost?

To respond to these questions requires a detailed study of all the
economic implications of the project, such asthe demand for and supply
of all project outputs, the project's ability to earn foreign exchange, its
effect on employment, and its use of natural resources. Once these
studies are completed, the project's overall economic impact can be
assessed by means of a cost-benefit {c-b) analysis. This analysis can be
used for both private and public projects. In a private investment
project, the c-banalysis examines private profitability — that is, the
project's ability to earn a net profit for its investors. In a public
project, social cost-benefit analysis is used. This analysis examines the
project's social profitability = its contribution to the national economy
and to achieving specified national goals such as economic growth,
social growth, and income redistribution. The remaining discussion
focuseson the latter type of assessment.

There are various techniques of social cost-benefit analysis. How-
ever, the three most commonly used are the net present value &,  the
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cost-benefit ratio (¢/b), and the internal rate of return (irr).(10) Each of
the techniques, and in fact the entire concept of c-b analysis, has basic
limitations.(11) Before addressing these limitations, however, it is
necessary to describe techniques with a specific example.

Let us consider the Ratnigiri fisheries project,{12) a development
project in which the Maharashtra government intends to promote the
well-being of individualsin the Ratnigiri District by:

I. Building thirty fishing trawlers and financing their sale

2. Building afreezing plant to package the catch of shrimp and fish

3. Constructing an ice plant

4 Constructing aservice station for the trawlers

The Ratnigiri District Fisheries Federation is to be the implementing
group, and it will be responsible for selling the trawlers to local
fishermen and for operating the plant and service station. Operations
based on the project are expected to continue for twenty-two years
with 1970 as the base year. Social cost-benefit analysis will be used to
determine the project's net economic contribution to society.

To prepare the analysis, the first step is to estimate the project
costsfor each of its twenty-two years. These estimates should include
all capital costs such as the price of trawlers, freezers, and plant
construction; they should also include all operating costs such as wages
and salaries, taxes, and loan repayments.

The next step is to estimate the benefits generated by the project.
In this instance, the benefits would include revenue from the sale of
frozen fish and shrimp, money earned from the sale of ice, and, in the
final years, money from the sale of scrap machinery. The costs and
benefits are then listed year by year. Columns 1 and 2 of table 52
illustrate five of the project's twenty-two years.

Table 52. A Partial List of Project Costs and Benefits

To Project Sponsors To Society
For Year Benefits Costs Benefits Costs
| 289 2273 289 1742
5 2388 3105 3051 1503
10 2585 2862 3327 1503
15 2470 2544 3182 1479
22 1464 818 1678 536
Total all years* 47258 58972 59601 36340

*Includes also those yearly costs and benefits not listed
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These figures, however, simply represent the project's financial
ledger. They reflect the costs and benefits to the project sponsor, not
the project's actual contribution to society. To determine contribution
to society, changes must be made in calculating the costs and benefits.
First, in determining costs, only those payments that reflect the actual
use of a societal resource must be charged against the project.
Payments that simply represent the transfer of control over resources
from one segment of society to another should be deducted. These
economic transfers include project costs such as taxes, loan repay-
ments, and interest payments on loans.

Second, since the project contributes to society above and beyond
earning a profit, this contribution should be added into the calculation
of benefits. In this respect, the project will contribute to society by 1)
promoting Indids self-sufficiency through the import earning of foreign
exchange, and 2) promoting development by employing unskilled work-
ersin the Ratnigiri District, which is classified by the Indian govern-
ment as "backward." To reflect these social contributions, the project's
net earnings of foreign exchange and its wage payments to unskilled
laborers must be weighed more heavily than their actual market value.
This would signify in economic terms the project's contribution to
society.

In this case, the foreign exchange is valued forty percent more
highly than the official market price. This percentage is based on
several studies and reflects the scarcity of foreign exchangein India, as
well asits value in promoting self-sufficiency. The project's wages to
unskilled workers are valued twenty percent more highly than their
actual price. Again, this percentage is based on several studies;
basically, it weights the project's contribution to the national develop-
ment goal of employing low-status groups. It must be noted that wages
are counted as project costs. Therefore, in charging costs to the
project, the wages paid to unskilled laborers are reduced by twenty
percent. Table 52 demonstrates how the stream of costs and benefits
isaltered by evaluating the project's contribution to society.

Using the costs and benefits to society shown in table 52, we can
now calculate I) the net present value [npv), 2) the benefit-to-cost ratio
(b/c), and 3) the internal rate of return (irr). It should be noted that if
this were a formal analysis, estimates of all project expenditures and
receipts would have to be itemized for each of the project's years.
However, for thisillustrative example we need only be concerned with
the total costs and benefits listed in table 5.2. Calculation of the npv
can now be demonstrated.

The net present value (npv) is, quite simply, the amount remaining
after subtracting the present valueof all project costs from the present
value of all project benefits. The key terms are present value. This
concept can be explained as follows: Since the project's operations
occur in the future, the project will incur costs and produce benefits at
different points in time. Hence, it is necessary to express future costs
and benefits in terms of their present worth (the present in this caseis
the base year of 1970). For this project, all future costs and benefits
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must be translated into 1970 rupees. This can be accomplished by using
a social rate of discount, which is a specified percentage at which to
devalue future project costs and benefits. In essence, a discount rate
assumes that the exact same benefits produced by the project decline in
value each succeeding year. For example, if the project earns 100
rupees in 1990, this amount — when expressed in 1970 rupees — is much
less. It isless because inflation, constantly rising incomes, and interest
rates mean that the purchasing power of the 100 rupees declines in the
future. Thisis the rationale for afinancial discount rate. However, we
must calculate a social rate of discount.

In calculating the social discount rate, one must also weigh the
decline in social value of future benefits. For example, fish for the
local market are one of the Ratnigiri project's outputs. The social
utility of one ton of fish in 1970 is much greater than its social utility
in 1990. This is because the people need the fish now to supplement
their diet. Therefore one ton of fish in the present is much more useful
than oneton o fish in the future. Economists refer to thisconcept asa
social preference rate, or a preference for the present. In this case, it
assumes that individuals and social groups would consider one ton of
fish today much more valuable than one ton of fish in 1990. The
key question is how much more valuable. And this question is answered
by the social rate of discount, since this rate is the specified per-
centage by which to devalue future project benefits, such asfish.

The social rate of discountiscritical becauseit reduces future costs
and benefits sequentially, in an annual time series. Thus, if a ten
percent discount rate is used, then one year from now 100 rupees of
project benefits will be devalued to ninety rupees. But two years from
now, 100 rupees of benefits are devalued by the ten rupees lost during
the first year plusan additional ten percent lost during the second year.
This means that two years from now 100 rupees of project benefits will
be valued at only eighty-one rupees. The discount rate thus drastically
reduces a project's social profitability. Moreover, the higher the dis-
count rate, the greater the magnitude of reduction. Table 53 demon-
strates what happens to the Ratnigiri project's costs and benefits when
discounted at 200 percent, ten percent, and thirty percent.

Needless to say, an appropriate rate of discount must be chosen to
make the npv meaningful. In this instance the discount rate is ten
percent; it was chosen because it reflected the Indian level of consump-
tion, population growth, time preference for consumption, and several
other variables. Given the discount rate, npv can now be calculated.
The formulais

591=T Be _ _Ct
t=o (1+r)t (L+r)t

Where T =the project lifein years from the base year
B = project benefitsin the tth year

= project in the tth year

the social rateof discount

=0l
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Table 53 Ratnigiri Project — Discounted Project
Costs and Benefits
(Selected Y ears)
Y ear Discounted at 0% Discounted 10% Discounted 30%

Costs Benefits Costs Benefits Costs Benefits

| 1716 406 1583 263 1340 222

5 1399 2798 933 1895 404 820

10 1399 2798 579 1281 108 239

15 1399 2798 353 760 28 60
22 515 1477 66 206 2 5
Total* 34179 54642 15277 20979 6673 6661

all years

*Includes totalsfrom all 22 years

The formula reflects the time series necessary to calculate the
discounted project totals. But in this case, we simply take the dis-
counted total net benefits and costs from table 53

b = 20,979,000
b - ¢ = 5,702,000
¢ = 15,277,000

Thus, 5,702,000 rupeesisthe npv.

The benefit-to-cost (b/c) ratio is the discounted sum of all project
costsdivided by the discounted sum of all project benefits. The formula
issimply bfc or in this case, 2097000/15277000 = 1.37. The decision rule
issimply that a project contributes to society if bfc isgreater than 1.

The internal rate of return (irr) is the discount rate that will make
the project's net present benefits equal to its net present costs over a
given period of time. Unlike the b/c ratio or the npv, the internal rate
of return does not rely upon a specified discount rate. Instead, the irr
determines the discount rate at which the project will neither benefit
nor cost society. To calculate the irr, different rates are used until the
rate is found that will make the net present value equal to zero. In this
case, the irr is twenty-six percent. This percentage does not auto-
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matically indicate whether the project is justified based on its contribu-
tion to society. It requires someone to set an evaluative standard, that
is, a desired social discount rate. If the project's irr exceeds this
standard, then it is deemed to benefit society.

Each of these three techniquesarrived at asingle figure, which may
be considered the measure of the project's economic benefits to
society. The three figures arrived at for this project were:

Net Present Value Benefit-Cost Ratio Internal Rate of Return

5,702 000 1.37 26%

These figures can be used to compare competing projects or competing
alternatives of the same project in a systematic and somewhat objec-
tive fashion. As this example demonstrated, however, there are limits
to cost-benefit analysis.(13) First, only those project impacts that can
be quantified in economic terms can be incorporated into the analysis.
Thus, social projects, which may produce benefits such as teaching a
village how to organize or instilling in the villagers a sense of pride and
self-worth, cannot be adequately assessed by using cost-benefit analy-
sis. Second, the definition of certain benefits must be conceived very
narrowly. For example, in this case self-sufficiency was defined as
earning foreign exchange, and this is an extremely narrow definition.
Finally, in determining weights by which to value a project's contribu-
tion to society or in determining the social rate of discount, thereistoo
much room for discretion and arbitrariness. Given this flexibility, a
cost-benefit analysis can be manipulated to show a social profit.

Put in perspective, then, cost-benefit analysis allows one to com-
pare competing projects and alternative approaches to the same pro-
ject. But it is not a precise measure of the project's actual value to
society. The term "social" cost-benefit is misleading; it creates the
illusion that the analysis has considered the social consequences, when
in fact, as the example demonstrated, very few social implications can
be considered and even these are defined too narrowly. In most
instances, therefore, it is necessary for the decision maker to take the
calculations of cost-benefit as an approximate magnitude of the pro-
ject's actual worth.

Financial Study

Thefinancial study addresses five basic questions:

1 What are the magnitudes of the capital and operating costs of the
project?

2 What are the sources of funds and draw-down schedules, and are
they sufficient to cover costs of activities and implementation?
What are the alternative financing schemes from other funding
sources?

3 What is the projected cash flow of the project? To what extent are
necessary borrowings scheduled to meet running deficits at activa-
tion? How soon do initial revenues comein to take up part or all of
operating costs?
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4. Isthere an adequate accounting system to regularly provide balance
sheets, cash flow statements, debt servicing schedules, and other
financial reports?

5. What are the provisions for project-completion investment and other
means of recovery investment and operating costs?

An important feature of the financial study isthat it totals up the cost

of project implementation and design that was broken down separately

in the other feasibility studies. In many projects, therefore, economic
and financial feasibility considerations overlap, and in some cases there
might be good cause to conduct these two analyses simultaneously.

The two factors to be distinguished in financial analysis are 1)
whether the project can succeed with the amount of money projected in
the project proposal, and 2) whether the project is expected, if it isin
the private sector, to show a profit. In private sector projects, financial
analysis will also determinethe rate of return on the investment.

Assessing financial profitability and debt service capacity during the
project's lifetime involves a projection of all revenues and expenses,
receipts and expenditures, defined asfollows:

1. Revenues: transactions that generate income, whether or not cash
inflows ar e involved.

2. Expenses. transactions that reduce income, also irrespective of cash
flows.

3. Receipts: transactions that involve cash inflows, whether or not
income is generated.

4. Expenditures: transactions that involve cash outflows, whether or
not income is reduced.

Simply stated, revenues and expenses affect project income, and

receipts and expenditures affect cash position. Thus, revenues and

expenses determine the project's profitability, and receipts and ex-
penditures determine debt-servicing capacity, which is more directly
dependent on cash position.

To determine the project's profitability and debt-servicing capacity,
projections of thefollowing financial statements are made:

I. Profit and loss statement (income statement)

2. Balance sheet

3. Cash flow statement

The periods covered by the project statements may vary from the first

few years of normal operation to the entire project lifetime, depending

on the purpose for which the statements will be used, and the reliability
of estimates for later years.

Many projects, it should be noted, are financed through loans from
development banks such as the World Bank, the Asian Development
Bank, and others. The World Bank normally follows a policy to create a
balance among the need to use scarce resources efficiently, considera-
tions of equity, and the need to generate additional funds to replicate
the project to reach the largest numbers of potential beneficiaries. The
Bank also scrutinizes each project to ensure that the fund requested
will be sufficient to implement the project. In the long run, this
examination helps to assure a successful project, which in turn helps to
ensure the Bank that itsloans will be repaid.



FEASIBILITY, APPRAISAL, AND DESIGN 101

Completing the Feasibility Studies

Once the feasibility studies have been completed, they must be
packaged together as a single document. Theindividual studiesform the
heart of the document, while an introductory and concluding chapter
provide organization and coherence. The introductory chapter sum-
marizes the major findings of the studies. Since these findings are
intended for the decision maker who may not have time to read the
entire volume, each finding should be brief and precise and should
reference the page numbers where the detailed information can be
found. The introductory chapter should also include a description of the
project as well as its relationship to a larger program and to other
related projects. Finally, the introductory chapter should clearly and
explicitly list the goals and objectives of the project.

The feasibility study should conclude with a final chapter on the
evaluation of the project. Included in this chapter should be a discussion
that specifies the data required for the evaluation. Generally, these
data should measure the extent to which the project has achieved the
goals and objectives specified in the introductory chapter. For example,
if one takes the Ratnigiri Fisheries project discussed earlier, the
project goals and objectives included increasing self-sufficiency and
promoting the development of low-status groups. Relevant measures of
the project's achieving these goals could include the amount of foreign
exchange earned by the project, the extent to which the project
generated income to the Ratnigiri District, an assessment of the
project's impact in generating new subsidiary business enterprises, the
number of unskilled laborers employed, the numbers of these people
advancing to skilled-labor positions, and the number of people Learning
a new trade or skill. Usually, project goals also specify that the project
have acceptable environmental and social impacts. Thus, in the case of
the fisheries project, the concluding chapter would also stipulate the
collection of environmental baseline measures, such as the number of
fish and shrimp in the fishing ground. Periodic checks against the
baseline would monitor the depletion of the resource. Asafinal issue,
the concluding chapter should discuss who is to collect the data, when
the data should be collected, and who should conduct the evaluation.

APPRAISAL

After the individual feasibility studies have been assembled, an ap-
praisal report must tie together these diverse findings, attempting to
reconcile conflicting results and providing an overall assessment of the
project's likelihood for success.
Project appraisal must address two questions:
1 Will the project as designed meet its own objectives as well as the
larger needs of itslocation and country?
2 How does the project compare with other projects it may be
competing with for funding?
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Although the competitive factor is not always present in project
selection, it can be an important dimension in situations where a
number of project proposals have been put forward to fill a particular
need, or where there is not enough funding to cover all areas of
development. In such cases, comparing of projects to assess which one
provides the most jobs, for example, becomes an important task.

The primary function of appraisal, however, remains to evaluate a
project's potential to meet its own stated objectives and to provide for
long-term economic growth in the larger framework of local and
national needs. It should be noted that some debate has been focused on
the scope of the appraisal function — whether it consists merely of a
social cost-benefit analysis within a larger country framework or
whether, in fact, some of the issues involved at this level of decision
making — disruption or strengthening of cultural values, for example, or
increase or decrease of life expectancies of citizens — can even be
quantifiable.(14) While social cost benefit at this level is interpreted in
strictly economic terms, such as benefits to the country's economy,
consumer surplus, and income, social cost also includes intangible
factorssuch asequity and social justice.

No matter how these larger issues are approached, there is no
substitute for sound, thoroughly researched feasibility studies as the
groundwork for decision making. In this respect, all aspects of feasibil-
ity must be examined, from technical to social-political. All too often,
a project fails to achieve its ultimate goals because the social and
political impacts were not addressed. And equally all too often, an
ambitious project design proves too sophisticated to implement in an
environment with limited resources, making the project impossible to
sustain without continued reliance on outside aid. Such mismatings of
plan with reality would be less likely to occur if all feasibility studies
had been both thoroughly executed and intelligently appraised. If a
project isto befeasiblein the true sense of the term, it must be viable
within the environment it has been .designed to improve; all long-term
projections of benefit are undermined if the most basic capabilities and
limitations of siteand country have not been carefully considered.

Assessment Factors

How is the integration of feasibility studies and outside policy factors
into a comprehensive appraisal to be accomplished? As mentioned
earlier, all data provided by thefeasibility reports, including conflicting
findings, must be taken into account without compromising the main
factors involved. Thus, the process of appraisal involves more than
simply adding up projected gains and losses as quantified in the
feasibility studies. If, for example, a highway project between two
market towns will provide employment for unskilled labor and will
bolster small-farm economy, how should these two pluses be weighed
against the minus that the highway may produce more rapid center
growth, disrupting the rural social structure?
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Such decisions frequently have a political dimensi ﬁ—vﬁﬂ-a?

widely with the situation, and this political aspect is cru
goes beyond feasibility. It addresses the question of whether or not a
project should be undertaken. It also defines alternatives, providing a
basis for making a decision to identify and select a design for final
approval.

To illustrate appraisal, | et ustake an infrastructure project to build
a highway. The first step in writing the appraisal report might be to
provide an overview of this highway project asitsfits within the larger
transport system of the country. Such an overview would include a
description of the existing highway system, a description of existing
transport systems other than highways, an assessment of ways in which
lack of highway transport has been slowing the country's economic
growth; a description of any national program for highway development
together with this project's priority in the program and reasons for
assigning it this priority; and, finally, the development plan for the
region this highway project will tranverse and how the project fitsinto
this plan.

Next, an appraisal would compare the project to other transport
systems currently in use. It would describe existing distribution of
traffic among the various types of transport in the project area; it
would estimate the effect the highway project would have on present
distribution and on the economics of the other transport systems. It
would list the comparative availability of types of vehicles, operating
personnel, and other components among the various types of transport
systems, together with their relative costs of operation.

From this overview, the appraisal would move into analysis of
specific components based on information provided by the various
feasibility studies. Under technical analysis, the appraisal would sum-
marize findings of the technical feasibility report, including such
engineering aspects as existing road conditions, alternative technical
solutions, preliminary surveys and plans, construction standards, avail-
ability of local resources, anticipation of special construction problems,
and preliminary design for project implementation.

The appraisal's administrative/managerial section would outline the
important features of construction organization, as provided by the
administrative/managerial feasibility study, and — a second important
factor — theorganization of maintenance and operation of the highway
after it has been completed. Turning to environmental impact, the
appraisal would note what effect, if any, alignment or location of the
highway would have on natural resources. If the effect appears detri-
mental, the appraisal would select the best alternative route from
among the choices given in either the technical or the environmental
feasibility study. It should be noted, however, that even if the original
route is shown to have an adverse impact, this negative factor must
still be weighed against all the other positive factors the project may
possess, with final selection of the route to be used determined in the
wrap-up of the appraisal report, after all pros and cons have been
carefully weighed. Similarly, in assessing the social/political impact of
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the highway, the appraisal would pinpoint its benefits to users, pro-
viding them ready access to work and recreation, and whether or not
the local community would belikely to resist or support such a highway.
Finally, since political considerations can often override technical and
any other feasibility studies, the appraisal should take note of the
political climate asit bears on construction of the highway.

In assessing economic feasibility, the appraisal would first sum-
marize findings for each technical alternative listed in the technical
feasibility report, listing such benefits as savings in transport costs
provided by the project, savingsin time costs, stimulation of economic
development of the location and the country, other miscellaneous
project benefits, such as reductions in accidents, and, finally, overall
economic feasibility — the summary of project costs and benefits as
given in the economic study, using such accepted indicators as net
present value, cost-benefit ratio, internal rate of return, and other
methods.

In tying the financial analysis to the economic analysis, the ap-
praisal would again summarize costs for each alternative listed in the
technical feasibility study. In each case, total costs would include
construction cost, cost of maintenance and operation, revenues (if any),
and financial profitability (if any).

Last and most important, on the basis of all information previously
encapsuled, the appraisal would present its choice of, and reasons for
choosing, the most feasible alternative. All the pluses and minuses of
the different feasibility sectors must be weighed, both against each
other and against the larger economic and political concerns that are
frequently outside the scope of any of these reports. Since both the
individual factors involved and the policy-making climate vary so
widely from situation to situation and country to country, guidelines are
difficult to set for this delicate final task. But if it has conscientiously
absorbed and integrated the contents of all the feasibility studies, the
appraisal should not contain any startlingly new information; rather, it
ShO(ljJ|d simply represent the next logical step, based on the feasibility
studies.

FINAL DESIGN

After the feasibility studies have been conducted and the appraisal
written, and beforethe project isformally selected and approved, some
design modification may occur — that is, the project's preliminary
design must almost always be modified to a greater or lesser degree,
based on the findings of the feasibility studies. This modification, it
should be emphasized, is an ongoing process that continues past
appraisal through approval and activation, though for convenience we
distinguish preliminary design occurring before feasibility studies have
been conducted from final design, the cumulative result of the mod-
ification process that has been taking place throughout the feasibility
and appraisal processes. (It must be noted that before work can begin on
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the detailed final design, initial approval must be given to the project.
This approval must be obtained because the costs of completing the
final design are approximately ten percent of the total project budget.)

This modified design becomes the basis of final specifications,
contract drawings, and all the myriad details of the technical design
framework that must be finalized to some point before project activa-
tion and implementation begin, though design modifications will contin-
ue to be made all the way through the project's life cycle. Such detailed
specifications include not only technical design but also the blueprint of
tasks and activities required in the next phase of the project cycle.
Design is therefore not an isolated task occurring at one point in time
but rather an ongoing process that tends to overlap and merge with
many of the other tasksin the integrated project cycle. In this respect
it serves to remind us that the framework of the integrated project
planning and management cycle is intended to be a conceptual tool and
not a rigid representation of reality. In real life, the sequence of tasks
presented schematically in the IPPMC often occur reversed, simul-
taneously, or not at all. In some cases, a project is selected and
approved before a single design has been drawn; in others, tasks or even
whole phases of projects are dropped as not applicable. As a generalized
sequence of events, then, the IPPMC model itself resembles the
specific task of project design; meant to be a comprehensive framework
within which to organize all project contingencies, it is subject to
continuous modification according to the demands of the individual
situation.

NOTES

(1) Vincente Muro, Preparing Feasibility Studies (Systems Publishing:
1975, Manila, Philippines), pp. 85-116.

(2) Many of these questions are taken from: In-Joung Whang, " Adminis-
trative Feasibility Analysis for Development Projects: Concept and
Approach,” (Asian and Pacific Development Administration Centre;
Occasional Papers Series No. 4, 1978, Kuala Lumpur, Malaysia), pp. 8-
11,

(3) A Guide to Project Development (Republic of the Philippines
National Economic and Development Authority: Manila, 1978), pp. 129-
33.

(43 A complete list of all environmental factors is included in: Paul N.
Chermisinoff ard Angelo C. Morresi, Environmental Assessment and
Impact Statement Handbook (Ann Arbor Publishers: 1977, Ann Arbor).

(5) David Seader, "Evaluation and Planning Techniques,” in David
Hendricks, et al., eds., Environmental Design for Public Projects (Water
Resources Publications: 1975, Fort Collins, Colorado), pp. 521-71.
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(6) Adapted from Chermisinoff, Environmental Assessment and Impact
Statement Handbook, pp. 90-91.

(7) Desmond M. Connor, "Public Participation,”™ in Hendricks, Environ-
mental Design, pp. 575-605,

(8) Bruce Koppel and Charles Schlegel, "Sociological Perspectives on
Energy and Rural Development: A Review of Maor Frameworks for
Research on Developing Countries” (Paper presented to the Annual
Meeting of the Rural Sociological Society, August 24-26, 1979, Burling-
ton, Vermont).

(%) John E. Walsh, Preparing Feasibility Studiesin Asia, (Asian Produc-
tivity Organization: 1971, Tokyo), p. 78.

(10) William Ward, " Competing Evaluation Systems. A Survey of Project
Appraisal Methods.!" Xerox copy from Economic Development |nstitute,
8/29/75; Andar Andarup Ray and Herman G. van der Tak, "A New
Approach to the Economic Analysis of Projects,” Finance and Develop-
ment, March 1979, pp. 28-32.

(11) This example is based upon: SN. Mishra and John Beyer, Cost-
Benefit Analysis. A Case Study of the Ratnigiri Fisheries Project,
{Hindustan Publishing Company: 1976, Delhi, India).

(12) Ibid.

(13) Warren C. Baum, "The World Bank Project Cycle,” Finance and
Development, December 1978, pp. 14-16; EJ. Mishan, Economics for
Social Decisions: Elements of Cost-Benefit Analysis, (Praeger Pub-
lishers: 1975, New York); United Nations Industrial Development
Organization, Guidelines for Project Evaluation (New York: United
Nations, 1972).

(14) See, for example, Dennis A. Rondinelli, "International Require-
ments for Project Preparation: Aids or Obstacles to Development
Planning?' Journal of the American Institute of Planners 42, no. 3 (July
1976); Warren C. Baum, "The World Bank Project Cycle,"" Finance and
Development (December 1978).
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Phase 2 -
Selection, Approval,
and Activation






6 Selection and

Approval

Selection and approval is the task that follows project identification
and formulation, preparation and feasibility analysis, and project de-
sign. On some occasions, the selection and approval process precedes
that of final project design. The task involves an appraisal process
which, if favorable, leads to selection and formal approval of the
project so it may be funded and implemented. The selection and
approval task, although depending on activities accomplished during the
preceding stages, may in practice be influenced by personal preferences
of the decision makers. Sound information and thorough analysis will,
however, lead to a better selection between competing alternatives.

In actual practice, selection and approval forms an integral part in
the project planning stage. Project identification, feasibility, appraisal,
selection and approval are a continuous process of planning, formula-
tion, replanning, and reformulation.

THE STEPS OF SELECTION AND APPROVAL

Selection and approval, which does not usually occur until the complete

and formal design function has been completed, generally involves the

following steps, though not necessarily in this order:

1 Review appraisal report of the short list of competing approved
projects including proposed conditions, etc.

2 Select most appropriate project.

3. Select and prepare negotiating team.

4. Prepare negotiation position, agree on acceptable conditions.

5. Obtain formal government approval of loan agreements, funding
authorizations, counterpart financial commitments and other neces-
sary authorizations.

6. Prepareloan documents.

7. Prepareformal implementation or operations plan.
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8 Secure legislative, administrative, legal, and other requirements
nece:?sz;\ry to meet conditionsfor loan and implementation effective-
ness.(1
The selection and approval of projects, especially for those in the

public sector, depends a great deal upon development objectives and
policies that emanate from the political process. For example, develop-
ment policies may place emphasis on equity, employment, basic needs,
regional and rural development, population planning, education, and
growth as desirable outcomes of the development process. In general,
then, projects to gain selection and approval will need to be seen by
decision makers as meeting these objectives. In many countries, devel-
opment policies and programs will be depicted in a development plan.
Based on defined development policy criteria, the development process
at all levels will require social benefitsto exceed social cost. In spite of
clearly defined development goals, from time to time political and
social considerations within a country, or wishes of political leaders or
powerful pressure groups, will exert influence upon the development
process and favorite projects may be approved for political reasons.

In the private sector — although even here the task is not entirely
free from the influences of development policies of governments =
selection and approval is made with more consideration of costs and
benefits and return on investment through price mechanism and com-
petitive bidding.

MECHANISMS FOR PROJECT SELECTION AND APPROVAL

In countries that have development plans, selection and approval for
government projects forms part of the formulation of the annual
operation plan, which applies to national projects as well as to local
projects managed by regional governments. The mechanism of giving
approval to projects, whether from the national public sector or from
the local government, is normally carried out within the planning and
budgeting system, or by some other central authority. Here the role of
the central and regional planning bodies as well as the budget offices is
crucial. Although project proposals generally originate from operational
departments, the selection process for a project usually involves other
bodies. A budget committee or a planning committee is usually formed
to select and approve projects. Criteria and procedures on project
approval are often planned and developed from the experience gained
from activation and implementation of similar projects.

Countries without development plans establish decision-making
mechanisms within government departments for project selection and
approval. Key government departments and agencies, such as the
Treasury, or central planning agencies may integrate or coordinate the
decision-making process.

In many cases, regardless of whether or not the country has formal
development plans, project selection and approval will require cabinet
or parliament to approve a particular project. This action is normally
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for projects of strategic importance, projects entailing large amounts
of capital provided by the national resources, or projects of a contro-
versial nature, perhaps involving a conflict of interest. In a large
number of countries, the involvement of the legislature is fairly high in
selection and approval, as project selection often has a political impact
and its approval involves complex political deliberation.

According to the experience of the National Economic and Develop-
ment Authority (NEDA) in the Philippines, government projects will be
included in both the operating funds program and the capital develop-
ment program of the government's budget after the prospective sources
of funds have been identified. Several requirements must be satisfied to
qualify projectsin these annual programs:(2)

1 The feasibility study, including preliminary engineering design, must
be completed in all respects.

2. The project should indicate a higher feasibility rating than that of
the marginal projectsin the program.

3. The amounts and proposed sources of funds must be positively
identified, clearly presented and justified.

4. Thesource of funds should be duly authorized.

The selection and approval processes in the Philippines are based on
an adjustment procedure, and must be obtained from the Ministry or
Department concerned with the subject matter areas in which the
project falls (Ministry of Industry, Ministry of Agriculture, National
Economic and Development Authority, Batasan Bayan, etc.) and then
from the Budget Commission and the Office of the President. Once
selection and approval of projects has been done, steps are taken to
formulate financial plans or budgets. Normally the financial planning
has major steps such as preparation, authorization or appropriation
execution, and reporting (seefigure 61 asan example).

Besides those projects within the public sector, some projects are
financed through private capital investment and loans as the major
component of their financial resources. In this case, the private sector
has its own procedures in selecting and approving projects, which are
often carried out through the use of market mechanisms or competitive
bidding.

There are also projects funded by foreign aid, either from govern-
ment to government or from international agencies. In these cases, the
selection and approval procedures are different because they are
determined by the donor country or international agency concerned. In
recent years, these procedures have undergone changes due to consid-
erationsin theinterest of the recipient countries, such as on matters of
terms and conditions, and especially on whether the aid is tied to the
use of the aid donor's products or consultants or is available to use on
an open system.

In World Bank projects, for example, the scope of project appraisal
has a broader operational framework than traditional cost-benefit
analysis. The individual project is evaluated not only in terms of
financial and technical viability but also in terms of its political
contribution to development goals, such as sectoral, spatial, and envi-
ronmental effects.
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In many cases, the criteria for project selection and approval are
considered according to the priority scale set by policies of the higher
government authorities, especially in countries where the public sector
has much influence on the development of the private sector. Various
loan and capital investment incentives serve asinstruments toward the
submission of project proposals, which are more relevant to support the
accomplishment of development objectives as defined in the political
process.

The mechanism of approval of projects financed through loans and
private capital investments is executed under its own procedures. In
these cases, the bank or investment board of the finance agency funding
the project may take an active rolein thisfield.

In most countries, the type of funding source determines the
required legal/administrative authority for financing. In principle, the
procedures of and regulation on the selection and approval mainly
depend upon the source of finance, and whether it originates from the
planned public sector, local government, overseas or international aid,
or a private unit.

The process of selection and approval is linked to the preceding
work of feasibility design and appraisal. The mechanism of appraisal is
based on the criteria of sound project feasibility, such as the use of
appraisal techniques, that is, cost-benefit analysis, discounted net
benefit flows for relatively simple projects, cost effectiveness and the
cross-over discount rate, etc. The appraisal process involves use of
skills in administration, economics, engineering and other related fields.

In practice, many problems and difficulties arise when applying
systematic procedures. This is especially the case in developing coun-
tries, where data are often lacking or inaccurate, and there is a
shortage of trained specialist staff. Problems and difficulties may also
appear that are social and political in origin, such as corruption,
unstable political conditions, and S0 on.

FACTORS FOR CONSIDERATION IN SELECTION AND APPROVAL

Rondinelli points out that "the tenuous relationship between project
proposal and priority need of developing countries is often reflected in
the promotion of pet projects by individuals, groups, government
agencies and by units within the international assistance organizations
themselves, leading to biased appraisal and seiection."(3)

From the economic point of view, projects are often selected on the
basis of the expected net social return, which is determined by utilizing
some investment criteria. Financial decisions are based on the avail-
ability of a particular technology. Consideration of the location and
resources required for a project may determinethe priority ranking of a
project in the selection and appraisal process. The question of manage-
ment and organization feasibility is also applied in the selection
process, particularly in the selection and approval of large and highly
technical investment projects. Relative difficulties are often faced by
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policy makers in appraising social development projects, as exact
economic criteria cannot be used as a basis for measurement. Recently
new concepts have been developed to face the requirement of having
social projects assume equal importance with economic ones. The
criterion of social benefit and the criterion of least cost have been
applied to this type of project.

The selection and approval of projects, especially development
projects comprised in the public sector, mostly depends upon the
development policies and priorities that emanate from the political
process. Cases in point are policies on equity, employment, basic needs,
regional and rural development, population planning, education, growth,
and relative degree of stability in the process of development, all of
which are intended to promote equity through growth and stability, the
triple objectives of development effort. In a planned public sector,
development policies and programs will be depicted in a development
plan. Based on development policy criteria, social benefit should exceed
social cost. In spite of the aforementioned, though, from time to time
political and social consideration or wishes of political leaders or
certain groups exert influence upon the processor the plan.

The process of project selection and approval should also be
analyzed within the frame of a certain development program, as
projects usually form a conceptually discrete activity which is part of a
program. Consistency and the inner supportive aspects of several
projects are one important consideration. All of them should be
responsive to policies that have been adopted by a political or specific
business decisions. Within this framework, the procedural aspects for
interagency cooperation become conspicuous. This might be the impor-
tant problem in project feasibility and an important criterion for
project selection and approval. In practice, this aspect of cooperation
has been much neglected and will be more difficult to achieve if
program coordination involves different operational departments or
institutions.

Approving projects of the public sector means authorizing to imple-
ment them. But sometimes it is necessary for implementation to be
authorized by another decision, such as an executive order, and
sometimes, in fact, through legislation.

It is also possible that projects in one budget year are approved "en
blec" as appendices of the budget documents. In general, this is done at
the time with the appointment of project managers and the formulation
of the organizational setup. For the private sector, project approval is
given in the frame of a financial agreement through an institution
representing the shareholders, credit and capital investment institutes.
The approval often takes the form of a contract specifying the terms
and conditionsin the implementation of the project.

In many instances, the smooth implementation of a project requires
not only one but several authorities of approval.

Project proposal is presented to those concerned with making
decisionsto implement and finance the project. No matter how feasible
a project may appear, it cannot get off the ground without the
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necessary financing. Negotiation for financing the project constitutes
the critical link between a project's feasibility study and its implemen-
tation.

Generally, sponsor institutions, international funding agencies and
domestic financial bankers concerned with the project are involved in
the negotiation process.

When the project is funded by international funding agencies or
foreign financing, certain procedures ar e followed:
|I. Preparation of the loan proposal
2. Loan negotiations
3. Loan execution
4. Loan availment(4)

A complicating factor isif the negotiations occur between different
countries or between a country and an international agency who impose
the fulfillment of their own conditions. In the selection and approval of
projects financed by budget, loan, or private capital investment,
"bargaining" is frequently experienced in the negotiations to reach a
settlement that will satisfy the needs of both sides.

TENDERING

After the approval of loan agreements, funding authorization and
counterpart financial commitments, tender documents are then nego-
tiated and prepared. Detail engineering design has already taken place
in the first phase of the integrated project planning and management
cycle. More detailed estimates involving quantities and unit costs are
necessary for inclusion in feasibility reports supporting authorization or
approval for construction.

Estimates will also be needed for annual costs for financing and for
operation, maintenance, and replacement. The feasibility estimate may
not be given in full detail, but in overall amount it should represent a
ceiling within which the project features can be built, barring signif-
icant advances in unit prices.

Because of widely varying economic and labor conditions in dif-
ferent localities, the estimator should become familiar with local
conditions, probable sources of material and labor supply, cost of
similar work 1n the locality, and probable changesin costs of materials
and labor that may occur before actual construction due to economic
adjustment.

The final estimate will be based on the subsequent detailed studies
made in connection with the preparation of specifications and should be
in sufficient detail to serve as a guide in securing bids and awarding a
contract for construction. Although the actual details required will vary
from country to country and agency to agency, the type of content for
detailed engineering work could include the following:

a. Final technical design
b. Formulation of specificationsand cost estimation
C. Preparation of contract documents
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d. Bidding operations.

The negotiations are often followed by tendering and contracting
activities. The United Nations manual Contract Planning and Organiza-
[ 0N divides projects into two contracts, one for the plant and one for
the civil engineering and building works. Tendering and contracting
activities normally have the following processes:(5)

1 Plant
11 Preparation of inquiry documents for plant
1.2 Selection of vendor (manufacturers) to whom inquiry isto be
sent

13 Preparation of tenders by vendors

14 Appraisal of tenders by purchaser

15 Contract negotiation with selected vendor

16 Obtaining approval of Board to place contract and obtain

contract signature
2. Civil Engineering and Building Works

21 Preliminary preparation of inquiry documents

22 Selection of local firmsto tender

23 Finalization of inquiry documents after receipt of datafrom
equipment vendor

24 Preparation of tendersby local firms

25 Appraisal of tenders by purchasers

26 Contract negotiation with selected contractor

2.7 Obtaining Board approval and placing contract

Tendering is a formal procedure by which competing bids for a
particular contract are invited, received and evaluated. Tendering can
be either open or selective. When the tenders are invited through
advertisements or other forms of public notice it is called "open
tenders" and the procedure is called "selective tender” when only
selective contractors are invited to tender.

The purchaser can select the tenders through prequalification pro-
cedures, in which eligible firms are invited to provide evidence of their
ability to perform the services desired by the purchaser.

Thecriteriafor prequalification include:

1. Theexperienceof the bidder in the work involved.

2. The technical capabilities of the bidder's organization to handle the
job, particularly the key person and equipment.

3. Thefinancial soundness of the bidder's organization.(6)

The purpose of inviting tenders for a certain contract is to induce
those firms able to provide the desired services into offering their
lowest prices; this processis called bidding.

THE BIDDING PROCESS

The specifications of a project, the contractual conditions and the
instructions to the bidders are contained in the tender document. The
volume of the tender documents varies with the type and size of the
project. The bidders have to ensure that the specifications of the
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project are described with sufficient clarity and in sufficient detail to

form the basis for competitive bids. Specifications of projects consist

of a definitive description of the object to be tendered, and normally
include the following:

1. Specifications describing the project, the prevailing geographic and
climatic conditions, relationship with other construction works, the
units of construction according to location and nature of works, the
quality of materials and workmanship t o be used, etc.

2. A hill of quantities setting out the expected quantities of different
parts of the works as calculated from the drawing, classified
according to tradeor location.

3. A set of drawings.

General instructions to bidders include a complete set of rules and
procedures to be followed in preparing and submitting bids. Usually
projects financed by local institutions have different arrangements
compared to projects financed by international institutions. Inter-
national bidding, though slow to open to local bids, is often arranged if
projects are financed by foreign institutions. Recently major national
projects funded internally have sometimes been open to international
bidding.

The general instructions to bidders usually consist of the following
but may not be limited to these: a) when and where bids have to be
made; b) eligible bidders; ¢) date, hour, and place of bid opening; d)
validity period of bids; e) requirements; f) the names and addresses of
officials to be contacted for supplementary information; and g) bid
opening procedures.

Contractual conditions will vary in accordance with the nature of
the projects and the prevailing practice in the Borrower's country.
Conditions may not belimited to provisions for: 1) performance bond, 2)
penalty condition and amounts, 3) contractor's warranty or guarantee,
4) price adjustment clause, 5) mode of payment, 6) currency of
payment, 7) right of the government to reject bids, 8) evaluation and
comparison of bids and award of contracts, 9) language interpretation,
10} insurance, 11) force majeure, and 12) post qualification of bidders.
The bidding processfor project implementation has the following steps:
L. Advertisement for bid

In the open tenders, the tenders are invited through advertisements
or other forms of public notice. Usually pre-tender advertisements
(prequalification notice) have been made before invitation bid. If firms
capable of submitting competitive bids are thus given advance warning
of the upcoming invitations to tender, they can do some preliminary
work in preparing their bids already before the invitation to tender
reaches them.

The information contained in an invitation to bid normally includes:

An appropriate reference to bank or international development

agency assistance to the project.

A brief description of the project types, and number of institutions.

Financing institution.

A description of subject areas and type of projects

o

aopo
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e Duration of the projects

The name and address of the agency or office from which tender

documents or further information can be obtained.

g. The fee required for receipt of tender documents and the dates and
period during which these documents can be obtained.

h. The time, date and exact location for submission of bids and the
time, date and exact location for opening of bids.

i. A statement that the government/purchaser has the right to reject
any or all bids.

2. Prequalification of bidders

3. Evaluation of bids

The purpose of evaluation is to determine "the lowest evaluated
bid,"" but different countries have different regulations. In Indonesia, for
example, normally the contract is awarded to the bidder with "the
lowest satisfactory tender.” This expression serves to indicate that the
contract should be awarded to the bidder who has submitted a bid which
is not only low in termsof price but also advantageous with respect to
other criteriastated in the bidding documents.

A technical analysis should then be made to evaluate each re-
spective bid and to enable a bid comparison and award recommendation
to be prepared for consideration by government's tender board or other
appropriate authority.

4. Award of contract

After making the awards, contracts are entered into. Contracts can
be integrated contracts, so-called " package-deal™ or "turn-key" project,
with one main contractor responsible for engineering, equipment,
supply, and construction or divided/separated contracts with more than
one contractor involved in the project. A "package deal" or "turn-key"
project can be divided into several contracts. Only one contractor is
responsible to the purchaser and subcontractors are only responsible to
the main contractor. If aforeign firm isappointed to the entire project,
usually local firms will be appointed as subcontractors and suppliers for
certain local works and services.

An example of such subdivision is.

—

Small-Scal e Process Plant(7)}

Product or Service Supplier
Equipment supply Overseas manufacturer
Equipment installation Local contractor under supervision

of overseas manufacturer

Supporting steelwork
Supply and erection Local contractor

Civil-engineering and building work
including site facilities Local contractor
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Plant commissioning Overseas manufacturer assisted by
local installation contractor

Project design: steel work,
building and civil engineering
design, project coordinator Purchaser through overseas
consulting engineer

In some developing countries lacking in specialists, this process
becomes a problem. Normally, foreign firms do not have any informa-
tion about local firms; they depend on the purchaser to appoint local
firms. "Vested interests" of individuals, groups, government agencies,
especially in government projects, lead to biased selection of local
firms.

To avoid this problem, consultants are often assigned to assist the
government in selection of contractors, and they undertake the follow-
ing tasks:

1. Assessment of availability and capacity of local and foreign con-
tractors.

Decision on the form and diffusion of the announcement.

Evaluation of the prequalification documents.

Analysis and evaluation of bids.

In contracts, the technical specification, funding requirements,
implementation schedules and managerial or organizational arrange-
ments should clearly be formulated. In addition, a project design
refinement is also needed. A form of contract is, at the same time,
often a form of project approval.

AN

SUMMARY

The selection and approval task thustakes placein different ways. The
actual process followed will depend on a number of interrelated
variables, such as the degree of formal development planning in the
sector concerned, the extent of public and political support for the
project, whether or not the project is private or public, and the type of
funding used for the project.

When the selection and approval process has been completed, the
project is on the threshold of becoming a reality. Steps can now be
taken to activate the various resources required to begin the project.

NOTES

(1) Dennis A. Rondinelli, "International Assistance Policy and Develop-
ment Project Administration: The Impact of Imperious Rationality:'
International Organization 30, no. 4 (Autumn £976): 603.
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(2) Philippines National Economic and Development Authority, A Guide
to Project Development, December 1977, p. 144,

(3) Dennis A. Rondinelli, " International Assistance Policy," p. 586.

(4) Philippines National Economic and Development Authority, Guide, p
150.

(5) United Nations Industrial Development Organization, Content Plan-
ning and Organization (New York: UNIDO, 1974).

(6) Philippines National Economic and Development Authority, Guide, p.
(55,

(7) PDV. March, "Initiation and Planning of Contracts,” Contract
Planning and Organization (New York: United Nations, 1974), p. 25.

SELECTED BIBLIOGRAPHY

Alba, Manuel S "Guide to Project Development.” Manilaz National
Economic and Development Authority, 1977.

Clifton, David and David Fyeff. Project Feasibility Analysis. New York:
John Wiley & Sons, 1977.

Cracknell, B.F. "Some Problemsin the Application of Project Appraisal
Techniques." Journal of Agricultural Economics 22, no. 3 (September
1971): 267-73.

King, John A., Jr. "Appraising a Project,” In Economic Development
Projects and Their Appraisal: Cases and Principles from the Ex-
perience of the World Bank. Baltimore: Johns Hopkins Press, pp. 3-
15.

Lab, Deepak. Method of Project Analysis. A Review. Baltimore: Johns
Hopkins Press, 1977.

McColl, GD. and CD. Throshy. "Multiple Objective Benefit-Cost
Analysis and Regional Development." The Economic Record 48, no.
122 (June 1972): 201-219.

Merret, AJ. and Allen Sykes. The Finance and Analysis of Capital
Projects. 2nd ed. New York: Halsted Press, 1977.

Walsh, John E Preparing Feasibility Studies in Asia, Tokyo: Asian
Productivity Organization, 1971.




Activation

The second task in Phase 2 of the integrated project cycle, activation,
involves the coordination and allocation of resources that serve to make
the project operational. At the project level, this means setting up the
management and organizational structure to enable the project to
become operational. The procedures necessary for particular projects
will vary but will need to include such factors as personnel, resource
procurement, and management information systems. Linkages with
policy makers, various authorities, and subcontractors must also be
established.

The implementation of projects depends also on the macro-infra-
structure within which the project must be implemented. Work and
procedures must conform to labor laws, environmental regulations, and
other standards set by the sponsoring government or other organiza-
tions. The funding terms of the project may mean that itsimplementa-
tion must bedirected through a specific format. Projectsin the private
sector may plan their own budget, and will have their own financial and
personnel system based on the result of negotiations and on the
contract. Private projects must also give attention to coordination
patterns and external linkages for smooth implementation.

ELEMENTSOF AN ACTIVATION PROGRAM

Effective activation of the project demands the following steps:

I. Establishment of a specified work program for the project. This will
include detailed and definitive plansfor the preliminary design.

2. Establishment of a financial program or plan and accounting proce-
dures for public investment projects-based on the financial proce-
dures of the budget system.

3. Recruitment and assignment of core staff, and procurement of other
resources.

123
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4. Improvement of several standard operating procedures.

Since planning and controlling the implementation of projects are
the primary purposes of activation, the specified work program of the
project must include not only actions related to the physical work but
also planning and administration. Each specific work program could be
divided into design and construction. J building, for example, projects
could be divided into foundations, steel framework, roofing and clad-
ding, and site services.

According to Marsh, the specific work program is influenced by
three major factors: 1) the type of skill to execute the work, 2)
geographical considerations, and 3) use of local resoutces.(1) Marsh also
points out that the main functions of the specific work program are to:

I. List all the major activities necessary to complete the project,
ensuring that none are overlooked.

2 Clearly define the work for the whole project and for each individ-
ual work program.

3. Enable a schedule establishing the time required for the completion
of each work program to be prepared; also enable the preparation of

a schedule identifying the resources required for the completion of

each work program.

4. Prepare from these schedules estimates of cost, and subsequently
monitor these estimates against the actual cost incurred.

5. Allocate responsibility for the completion of each work program
regarding specification, time, and cost.

Attention should be given in project implementation to provisions
concerning standardization and normalization. Standardization possibly
covers price, cost, quality, and so forth, of various products or
construction and also services. Provisions on standardization can be
issued by the government, but can also be made by private institutions.
In many cases unit cost, unit price, and quality become an essential part
of the approval document or contract. In many developing countries,
where standardization and normalization have not yet been established,
designing an appropriate scheduling technique becomes a problem.

FINANCIAL ACTIVATION

One important element of project control is cost control. The respon-

sibilitiesof the cost function should include:

l. Conducting project audit.
Preparing periodic comparisons of actual versus programmed cost.

3. Preparing comparisons of actual versus programmed humanpower
allocation.

4. Updating the cost of complete projection reports and funding
schedules.

5. Facilitating the flow of funds from the customers and to and
between the subcontractors.

6. Providing a comparison of costs sustained by activity to the

established cost standards.
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7. Sponsoring a cost-improvement program.

Procedures of authorization, disbursements application, transaction
and contracting, and accountability should be clear. In many cases, the
formsof financing differ according to the type of projects.

Provisions of budget implementation form the main basis on which
the implementation of projects of the public sector are executed and
monitored. The provisions are aimed at facilitating control as well as
ensuring flexibility of implementation. The balancing between preaudit
and postaudit should be resolved. Loans and capital investment projects
of the private sector also have their own disbursement procedures and
schedules, accounting standards, and other terms of implementation.
Periodic adjustments of policies and procedures in the implementation
of projects, especially in the private sector, depend on policies and
prioritiesin incentivesfor capital investment.

Regarding the implementation of the financial aspects of the
project at the activation stage, clarity (in the general and special
stipulation) concerning the provision of tender bids and contracts as
well as procurement procedures is needed. In most developing countries,
foreign tenders and contracts pose a problem of diminished capacity in
the bargaining process. Problems of open tender, limited tender,
prequalification, claim, and so on, require clear and easily understood
criteria and stipulations.

Good financial administrative procedures are necessary to activate
the financial plan, and authority for provisions should be ensured to
implement the budget. Guidelines of cash-flow formulation are useful,
as they allow the financial soundness of the project to be perceived.
Thisis of great importance, especially with economic projects.

PROJECT ORGANIZATION

Project organization is an important task in project implementation.
Organizations are the "engine" of management. To achieve goals and
objectives, people, skill/knowledge, and resources must be joined to-
gether and interact in appropriate ways. Establishing and defining a
proper organization during the activation stage can save agreat deal of
time and resources during project implementation.

Organization relationships between all resources, that is, people,
money, material, knowledge, etc., have to be developed through final
organization. Various standard operating procedures or internal ad-
ministrative/operative rules/procedures should be formulated at this
stage: for example, written policy statements, information system
procedures manuals, job description/delegation and division of author-
ity, work shift and schedules.

The size of the project determines the formulation of the hierarchy
of the project organization. In large projects, more formal hierarchical
levels are established, specialization becomes more important and is
developed in separate organizational units. But in small projects,
sophisticated formal hierarchy can be ignored. In either case, project
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organization should be action-oriented and non-bureaucratic; too much
formality can reduce flexibility and creativity.

A project is a dynamic process and not a static system. During some
phases of a project, responsibilities of individuals and systems will be
constantly changing. The operation of project systems needs flexibility
to facilitate systems' adaptations to the changes of project objectives,
individual responsibilities, and project phases. Top project managers
have to give more authority and policy decisions to lower organization,
who are closer to the sources of problems. This allows them to devote
more time to the vital decisions concerning project strategies and
operations.

Thus, project organization requires greater coordination and inte-
gration of all resources than hierarchical organization.

In some developing countries where government employees are
involved in projects, formal hierarchy in traditional government struc-
ture influences the formal hierarchy of the project organization. In such
cases, organization becomes rigid and strict decision models are used.

TYPES OF PROJECT ORGANIZATION STRUCTURES

Normally, project organization has different types of organizational
structures, such as functional organization, task organization, and
matrix organization.

A functional organization is an organizational structure broken down
into different functional units such as accounting, research, engineer-
ing, and administration. The base of this hierarchical structure is
formed by management theories such as line and staff relation,
authority and responsibility, and other (seefigure 7.1).

President

VP VP VP VP
Engineering Administratian Marketing Production

Fig. 71 Functional organization.
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The strength of this structure is in its centralization of similar
resources, its weakness is the opposite of its strengths. In multiprojects,
conflicts invariably arise over the priorities of different projectsin the
competition for resources.

In task organizations, all the resources necessary for the ac-
complishment of a project are separated from the regular function
structure (see figure 7.2). The project organization becomes an auton-
omous organization headed by the project manager. For its duration, all
the personnel on the project are under the direct authority of the
project manager.

The strength of the project organization structure is in its single
objective. Communication is effectivein a closed organization and the
project manager can control all resources directly. Duplication of
facilities, inefficient use of resources, and job security, however, all
become problems in project organization.

The matrix organization structure tries to maximize the strengths
and minimize the weaknesses of both the project and the functional
structures (see figure 7.3). The strengths of this structure are the
balancing of objectives, the coordination across functional department
lines, and the visibility of the project objectives through the project
coordinator. The weakness is that the individual in the middle is
working for two bosses. Vertically, this person reports to the functional
department head; horizontally, the individual reports to the project
coordinator. To avoid this problem, the roles, responsibility, and
authority of each of the positions must be clearly defined. Figure 7.4
illustratesthe project coordinator's functions and responsibilities.

President
T
Project . Project | __1| Other |
Regular Manager Manager 2 Projects |
Functional [ ]
Organization
Construction Design Administration

Fig. 7.2. Project organization.
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Presisiont
VP VP VP VP VP
Projects Design Finance Production Marketing
| | Project
Coordinator
|
|
|
1
Other
projects

Fig. 7.3. Matrix organization.
SELECTING A STRUCTURE

Selecting an appropriate project organization structure is not an easy

task. Among other factors, the project management must also be aware

of the relationship between the formal system and the informal

structure. The following factors have to be considered in selecting an

appropriate structure.(2)

1. The relationship between organizational design, the skill of the
project manager, and the project planning and reporting system.

2. The key factors that will influence the organizational design deci-
sion, such as

FUNCTIONAL MATRIX PROJECT

Uncertainty Low High High
Technology Standard Complicated New
Complexity Low Medium High
Duration Short Medium Long
Size Small Medium Large
Importance Low Medium High

Customer Diverse Medium One
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3. Procurement of
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resources to
achieve project
objectives
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General Management

Project Managar

Functional Manager

Project staff
appointed specifically
to project

Staff from functional
departments

Functional Manager

responsible for:

1. Functional policy
and implementation

2. Providing resources

3. Managementtomea
objectives of the
continuing operation
of Department

Project manager draws
on functional personnel
and resources to

fulfill specific project
needs with consent

of Functional Manager

T

Functional staff return on
completion of assignment

Fig. 7.4. Relationship of project and functional management.
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FUNCTIONAL MATRIX PROJECT

Interdependency (within) Low Medium High
Interdependency (between) High Medium Low
Timecriticality Low Medium High
Differentiation Low High Medium
Resourcecriticality Depends Depends Depends

3 Advantages and disadvantages of each organizational structure.

In practice, there is no single perfect organizational structure for
managing projects. Each structure has its relative strengths and weak-
nesses. The final decision depends on various factors, such as the nature
of the task, the needs of the organization, and the environment of the
project.

According to Rensis Likert, organizations will be most effective
when the following conditions exist:(3)

1 There is a supportive atmosphere of mutual trust and confidence
with a high degree of mutual assistance and interest in the welfare
of others.

2. There is group decision making at each level through the creation of
work groups consisting of a supervisor and all subordinates, and
overlapping work groups.

3. Performance goals are high at all levels of the organization.

4. Uniformity of goals is determined by a supportive atmosphere and
group decision making.

5 There is a high degree of mutual influence and trust between
supervisors and subordinates.

SELECTING A MANAGER

Selection and appointment of a competent and capable project manager
is vital for project implementation. Criteria of procedure for the
manager's selection and appointment should be formulated. The decision
concerning the appointment forms a part of the decision on the
implementation of the project, and stipulations are provided on the
delineation of the project manager's authority and responsibility. There
is also an important position beside the project manager, namely the
project treasurer. Quality staff or sometimes strategic personnel should
be given due consideration.

Paul O. Gaddis points out some of the qualifications for a successful
project manager asthe following:(4)

1. His career must have been molded in the advanced-technology
environment.

2. She must have a working knowledge of many fields of science, the
fundamental kind of knowledge she can augment when necessary to
delveinto the intricacies of aspecific technology.

3. He must have a good understanding of general management prob-
lems, especially marketing, control, contract work, purchasing, law,
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and personnel administration. The concept of profitability should be

familiar to him.

4. She must -have a strong, continuous, active interest in teaching,
training, and developing her supervisors.

These qualifications indicate that a project manager should be not
only a technical person but also an administrator, a leader, and a
manager.

The project manager must usually combine technical knowledge of
the subject matter with management abilities for leadership of the
entire project team. (Sometimes, a narrowly trained engineer or tech-
nician lacks the administrative and managerial capacity.) Training in
administration and managerial skills for all project managers, there-
fore, is most desirable.

DEVELOPING AN OPERATIONS PLAN

Another important process during activation is to develop a detailed
plan of organization and administration. Administrative support is not
self-generating; rather, it must be concurrently planned with formula-
tion of development policies and projects.

The activities of thedifferent administrative unitsand participatory
organizations concerned with project implementation should be effec-
tively coordinated. The effective monitoring systems and the avail-
ability of management information systems to support such monitoring
must also be developed within the administrative system. Inadequate
organization and administration planning lead to ineffective project
implementation.

Skilled workers should be available to undertake the implementation
stages. Recruitment programs have to be established to ensure that
humanpower requirements of the project are met on schedule. Regula-
tions, including the conditions, of personnel administration will influ-
ence to what extent the project succeedsin recruiting workers. In some
developing countries, the unavailability of skilled workers is a major
critical factor. In this case, adequate training of the project staff must
beinitiated.

When activation is completed, the project manager will need to
develop techniques and procedures for implementing the project once it
becomes operational. A variety of implementation techniques is avail-
able to the project manager, and the manager's choice will depend on
the needs and complexities of the project, aswell as personal prefer-
ence. The next chapter considers this broad range of alternative
implementation and scheduling systems.

NOTES

(1) PDV. Marsh, "Initiation and Planning of Contracts,” in Contract
Planning and Organization (New York: UNIDO, 1974), p. 6.
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(2) Robert B. Youker, "Organizational Alternativesfor Project Manage-
ment and Overview," Project Management Quarterly 8, no. | (March
1977), p. 2L

(3) Quoted in Michael Berger et al., "Project Organization,” Graduate
School of 'Management, Vanderbilt University, March 1974, p. 24.

(4) Paul ©O. Gaddis, "The Project Manager - His Role in Modern
Industry,” Harvard Business Review 37, no. 3 (May/June 1959), p. 95.
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Implementation

The first step in the third phase of the integrated project planning and
management cycle is the implementation of the project. It involves: 1)
programming the implementation of the project by breaking it down
into various component tasks, operations and project activities, 2)
establishing an organization and staff to implement the project, 3)
directing the execution of the project by assigning various project tasks
and activities to responsible groups within the project organization, and
by procurement and allocation of necessary resources such as worker-
power, money, material, machinery, time, space, etc., to each project
activity, 4} coordinating, monitoring, and control of the performance of
various groups and the use of project resourcesin such a way that all
project activities are completed in an orderly and optimal fashion
within the constraints of time and resources available.

The technical aspects of the implementation phase will depend upon
the type of project and are specified according to project specification,
standards and documents in the planning and design phase. The mana-
gerial aspects of the implementation phase are dependent upon the type
of project, type of contract, and so forth and are based on the rules and
procedures established during the two earlier phases.

Some of the prerequisites of successful project implementation are
discussed earlier in Chapters 2 and 7 of this book, where the general
problems of project management, activation of projects, qualities of
project managers, project organization, budget and personnel systems
were described. The focusof this chapter is on the tools and techniques
for project implementation where methods for planning, programming,
scheduling, monitoring and control of the project implementation phase
using traditional and network approaches are discussed in detail.
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INTRODUCTION TO PLANNING, SCHEDULING, AND
CONTROL TECHNIQUES

The enormous size and complexity of numerous projects in military,
public works, and the private domain during and after World War 1I in
developed and developing countries, and the speed with which projects
have to be planned and implemented in a rapidly changing environment,
have created a need for new and sophisticated project management
techniques. Implementation of numerous complex projectsin the devel-
opment of weapons and aerospace systems, some of which involved the
coordination of the work of many thousands of contractors and agencies
under very tight schedules, forced their project managers to view the
management of these projects as a serious, scientific discipline. Thus,
project management in the last thirty years has become more a science
than an art. A correspondingly rapid progress in the fields of applied
mathematics, network analysis, optimization techniques, operations
research, as well asthe availability of high-speed digital computers, has
facilitated the implementation of these new scientific techniques in
project management, This series of advances led in turn to the
development and rapid growth of the family of network techniques for
project management.

This chapter will first discuss the traditional techniques for plan-
ning, scheduling, and control of projects; network techniques and their
applications in project scheduling, monitoring, and time-cost; and
resource control.

TRADITIONAL TECHNIQUES

Four techniques often used for planning, scheduling, and control of
development, construction, and engineering projects will be briefly
discussed. These methods are: Project Breakdown Structure {(PBS),
Gantt or bar charts, Milestone charts, and the Line of Balance method
(LOB).

Project Breakdown Structure (PBS)

PBS is a modification of the traditional industrial engineering technique
known as the Work Breakdown Structure (WBS})(1) PBS has been used
mostly in projects dealing with design and development or produc-
tion,(2) but it also applies to projects dealing with development and
construction.

PBS is a systematic and disciplined approach for breaking down a
project into its many components and subcomponents. PBS lists all the
activities that must be carried out.to complete the project in a
systematic, hierarchical, and structured way, enabling the manager to
visualize the whole project, together with all its major subprojects and
minor activities and their interrelationships, in a single diagram.
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A PBS diagram resembles an organizational chart for completion of
the project. It relates various project activities to the organizational
structure of the project, exploding the project in a hierarchy of levels
from subprojects and important operations down to the level of
manageable tasks and activities.

To prepare a PBS diagram for a project, the main project is
identified on the top center box. The next lower level contains major
project elements such as main subprojects, operations, facilities, sys-
tems, end products, etc. On the next lower level, each of these main
elements is subdivided into its major components. The level-by-level
breakdown continues in this manner until the end items or operations
are all identified. The end items are subdivided into another hierarchy
of levels of functional activities that must be carried out. The
breakdown into lower-level tasks is continued to the level wherein each
element or activity identified is a self-contained, manageable unit
which can be carried out under the jurisdiction of a definite functional
manager or task group. The end elements or activities can be called the
Project Activity Package (PAP). A PAP may be a design, document,
project, hardware item, service part, or anything that is necessary for
the completion of the project and takes time or resources. The
responsibility for executing, budgeting, planning, scheduling and control
of each PAP must be well defined.

Breaking down projects into activity packages (PAP) can be easily
carried out if the person responsible for the task has familiarity and
experience with the project and if various other people and groups
involved in carrying out the project are consulted. The problem can be
simplified by classification of jobs and activities on the basis of
physical and geographical location and division of project, organiza-
tional and departmental responsibility, type of expertise, craft or trade,
type of material, equipment and methods used, the established report-
ing and controlling format within the organization, resources used, and
so on. Figure 8.1 shows a simplified PBS diagram for a construction
project.

The process of drawing the PBS diagram is itself a beneficial
experience, because it forcesthe project manager, the supporting staff,
and the personnel in charge of various, related operations to study the
entire project and to think through all its details, components, and
elements. Such thinking prior to acting will clear the scope of the work
to be done by various groups, prevent future conflicts and omissions,
reveal the dependence of tasks and activities of various groups to each
other, and create important insights into and understanding of the
entire project. It is a systemic way to look at the project and see the
forest despitethe trees.

PBS can be used as a framework for the project's information
system as far as planning, budgeting, accounting, and control are
concerned. Only after determination of the PBS, in fact, can a sound
basis for project planning, scheduling, and control be established. PBS
diagrams are used as a first step in the preparation of Gantt and
milestone charts and networks for projects.
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Gantt or Bar Charts

One of the most popular techniques of project planning, scheduling,
reporting, and control used for simple projects is the Gantt or bar
chart. This technique, introduced as a production tool at the beginning
of this century by Henry L. Gantt, a scientific management pioneer,
graphically represents the progress of a project versus the time-frame
it must be completed in. Gantt charts are excellent graphical repre-
sentations for scheduling the execution of various project activities.
They can be used as simple and easily understood models for com-
municating information to all levels of project management and super-
vision.

Preparation of Gantt charts: project planning and scheduling

To prepare a Gantt chart, the following steps must first be taken: 1)
each project has to be broken down into discrete component activities,
2) the sequence of execution of these activities must be established,
and 3) the duration of these activities must be estimated. The project
cannot be broken down into component activities unless it is analyzed
thoroughly and the time estimate for carrying out each activity is
determined. The job analysis must be conducted in cooperation with the
people responsible for carrying out these activities. This cooperation
must be obtained so that their experiences, views, and know-how are
used in preparation of the schedule, and their future commitment to
keep with the schedule is ensured. When PBS for a project is available,
it can be used asa basis for construction of the Gantt chart.

Step 4 in the preparation of the Gantt chart, then, is to list all the
activities in sequence of time and determine those that can be carried
out simultaneously and those that must be carried out sequentially.

In the Gantt chart, the horizontal axis represents the time scale for
completing the project. The unit of time scale used can be day, week,
or month, depending upon the total length of the project. The listing of
the project tasks or activitiesis shown in the first lefthand column. The
schedule of each activity, graphically showing its starting, duration and
completion times, is rendered by horizontal bars drawn on the row
representing that activity. For this reason, Gantt charts are also called
bar charts or bar diagrams. The bars are drawn according to a time
scale laid out across the top of the chart; the length of each bar
represents the estimated time needed for carrying out the correspond-
ing activity.

Figure 82 shows a typical bar chart for aconstruction project. The
projected schedule of each activity is shown by horizontal bars with
light shading in the upper part of the row representing that activity.
The scheduled starting and completion times of each activity are
distinctly marked. The actual progress of the activity showing the
period when the work is being done is represented by horizontal bars
with dark or red shading in the lower part of the row corresponding to
that activity. At any given time, the actual progress of project
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activities can be measured against the planned schedule as project
progressisdirectly recorded on the chart. The lower bar shows the time
that work on each activity has been in progress; it does not show the
percentage of work accomplished .and the percentage remaining. This
information is usually shown by darkening or coloring the upper bars,
which represent the planned schedule proportional to the percentage of
progress in that activity. At each reporting interval, the percentage of
the progress of each activity is estimated and the corresponding bar is
darkened up to that percentage.

Project monitoring and control using bar charts

Project progress is usually monitored in uniform biweekly or monthly
intervals. Monitoring reports describe the status of various activities
and note the completion dates. For activities in progress, the actual
versus scheduled starting dates, the percentage of progress at the
monitoring time, and the expected versus scheduled completion dates
are recorded. An explanation for the delays or other abnormalities in
the project progress and the expected change in the scheduled comple-
tion dateof the project are reported.

Advantages of bar charts

The bar chart's most important advantage is that the planning, sched-
uling, and actual progressof a project are all graphically recorded on a
single sheet of paper. It is a very simple and effective tool for showing
the status of the project and its component activities to all levels of
management and people concerned. It singles out the activitiesthat are
either behind or are ahead of schedule so that extra resources can be
committed or withdrawn accordingly, thereby focusing the attention of
top-level management only on problem spots, a technique that leads to
management by exception.

Disadvantages of bar charts

As a project management tool, however, the bar chart also has certain
disadvantages. The most important one is that it cannot show inter-
relationships among various activities. Therefore, the impact of speed
or delay in carrying out an activity on other activities, or on the whole
project, cannot be carefully assessed. Bar charts do not single out those
critical activitiesin which any delay in completion may delay the entire
project. When some noncritical activities fall behind schedule, the
chart can trigger a,false alarm by signaling that the whole project is |
behind schedule. Bar charts do not show the float in the noncritical
activities; this information is needed to know the degree of flexibility
in scheduling the resource-consuming activities. The effect of a slip
from schedule for an activity cannot be easily assessed in the schedule
of the other activities. Therefore, and often at some later date, the
schedules can become outdated and inaccurate.
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Updating of bar chartsis carried out manually, a task not as quickly
accomplished as computerized methods. This also adds another factor
toward making the charts outdated a few months after the start of the
project. Because bar charts cannot show many activities, they cannot
include sufficient planning and scheduling details. This lack of detail
makes the early detection of slippage in scheduling almost impossible.
Therefore, preventive control measures cannot be applied as easily as
with network methods. The planning and scheduling of a project are
carried out at the same time in the preparation of bar charts.
Therefore, the time schedule of each plan has to be prepared when the
original charts are drawn. This reduces planning flexibility considerably
and does not provide sufficient opportunity for considering alternative
plans with different schedules.

In preparing the bar charts for most projects, a desired completion
date is usually assumed and the schedules are worked backward from
the completion dates. Thus the entire schedule can break down when
the completion date of the project is changed or brought forward.

Bar charts, in sum, are efficient and simple planning, scheduling,
reporting, and control tools for small projects with a limited amount of
activities. They are not suitable, however, for large and complex
projects. Bar charts serve to communicate the overall status of project
progress to higher levels of management. Many project managers in
operation or field levels are so fond of using bar charts that they
request scheduling information in the form of CPM, PERT, or Prec-
edence Networks to be presented to them in bar-chart forms. This
practice has led to the creation of network-based bar charts, discussed
later in this chapter.

Milestone Charts

Milestone charts are obtained by modifying and refining the Gantt
charts to provide a better tool for monitoring and control of project
status and progress. For this purpose, project milestones or progress
measurement checkpoints are introduced on the bar charts. These
milestones represent significant events or important points of time in
the life of the project or each activity. Progress reporting using
milestone charts is more meaningful because the milestones can be
checked off as they are reached.

Introduction of milestone charts was an attempt to establish inter-
relationships among various project activities. Figure 8.3a shows a
Gantt chart for a simple project; figure &.3b shows a milestone chart
for the same Gantt chart where milestones have been introduced.
Introductions of milestones transforms the bars into related events and
activities and shows a relationship between the starting and finishing
times of various activities. Without using milestones, the dependency of
activities on one another cannot be shown except by breaking each bar
into smaller bars and activities. Milestone charts, it should be noted, do
not indicate the true logical interrelationship between various activ-
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ities. Therefore, if significant changes should occur in the scheduling of
projects with numerous activities, confusion will arise and milestone
charts will soon lose their usefulness and become outdated.

To overcome this difficulty, milestone charts were further modified
by the introduction of dependency arrows to indicate logical relation-
ships between milestones. These arrows show the interdependence of
milestones on each other, as shown in figure 8.3c. The addition of these
arrows was a significant development which transformed the milestone
charts into the forerunner of the network systems. This transformation
is seen in figure 8.3d, e, and f, where by introduction of rectangles and
connecting arrows the milestone diagram of figure 8.3c is transformed
into CPM, PERT, and Precedence Networks, respectively. Comparison
of these figures shows how the various networks evolved from bar
charts and the major differences among them.

Line of Balance Method (LOB)

The Line of Balance method (LOB) was developed in 1941 as a tool for
monitoring and controlling the war production plant of the Goodyear
Tire and Rubber Company. It was further developed and applied
successfully in the United States Navy production mobilization program
during World War II. Ever since the war, it has been applied to
monitoring and control of research and development projects, design
and construction of defense systems, and other such uses.

LOB is a graphic technique for programming, scheduling, moni-
toring, and controlling projects or production against an established
plan. It shows 'the status of the project, the condition of various
activities, and whether or not the objectives of the whole project are
being met. It also shows the activities that are not in balance (behind
schedule) with the rest of the activities. LOB focuses the attention of
management on potential problems and delays and is thus based on the
concept of management by exception. LOB enables the project or
production manager to compare the actual and planned progress against
each other, to pinpoint activities deviating from the plan, to determine
the severity of these deviations, to assess their effect on the overall
project status, to obtain early warning on the troubled activities, and to
determine the magnitude of the corrective actions needed to put the
project back on schedule.

LOB has been applied along two separate lines: I) in quantity
production of products where many repetitive operations or units are
involved, such as factory operations or housing projects consisting of
construction of many similar units or stories, and 2) in monitoring and
control of projectsconsisting of many one-time activities or operations.
As both of these lines have application in development projects, the two
approaches will be briefly discussed in this chapter.
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Application of LOB in multiple-unit production projects

Monitoring and control of production plans and schedules of thesetypes
of projects are accomplished by means of the following diagrams:

1. The Objective Chart shows the cumulative delivery of the unitsas
a function of time from the beginning of the project. As an example,
for a housing project consisting of the delivery of 350 units within two
years, the delivery plan or the objective chart is as shown in figure
8.4a,

2. The Unit Plan Diagram represents the plan or program for
construction or production of each unit, hence its name. It shows the
important stages, items, or milestones in the construction or manu-
facturing process representing the accomplishment of key activities and
operations. It shows how and when various components must fit into
the assembly process, and exactly when each component must be
available. The plan is arranged as a diagram similar to a milestone
chart. A typical unit plan for construction of the housing project is
shown in figure 8.4b. Only key events and milestones representing the
start or completion of critical operations, parts, subassemblies, and
activities requiring considerable lead time should be shown in the unit
plan diagram. All the milestones are represented in ascending order of
their lead time. The horizontal axis shows thetime (number of working
days, weeks, etc.), counting backward from the final completion date of
the unit, when various milestones must have happened.

Various symbols are used to show different types of activities,
stages, or milestones in the chart. Milestones are numbered sequential -
ly, first from left to right, and second from top to bottom, as shown in
figure 8.t4b,

3. The Progress Chart represents the actual status of the project
milestones in the form of shaded bars at a given monitoring time. A
typical progress chart is shown in figure 8.4c. On this chart there is a
step-shaded Line of Balance, which represents the scheduled project
progress according to the plan and objective. The horizontal axis
represents the unit plan milestones of figure 8.4, where each milestone
is shown by one space. The vertical axis represents the number of units
and has the same scale as the objective chart. The shaded verticle bars
at each position represent the number of times the milestone repre-
sented by that position has been reached from the start of the project
up to monitoring time. The Line of Balance shows where various items
represented by the milestones should be on the monitoring date.

Construction of line of balance

For construction of the LOB for a given monitoring date, such as

December L, 1978, the following steps must be taken:

I. From the objective chart, according to the contract, 100 housing
units should have been completed and delivered by this date.

2 Consider milestones 1 and 2 (construction of the foundation and
ordering panels and structural elements): from the unit plan diagram
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it is seen that 88 days lead-timeis required from the start of these
activities to the end of completion of the construction of one
housing unit.

3 [f milestones 1 and 2 happen on this date (December 1, 1978) for a
housing unit, that unit will be completed and ready for delivery four
months later, that is, on April 1, 1979 (each 22 working days is equal
to one month). By that time, according to the objective chart, 200
housing units should be ready for delivery. Therefore, on the
monitoring date we should have started construction of the founda-
tion and ordering panels and structural elements (milestones 1 and 2}
for at least 200 units.

4. For milestones 1 and 2, the 200 required numbersas of December 1,
1978 are shown by horizontal lines on the progress chart.

5. Steps 2, 3, and 4 are repeated for other milestones. For each
milestone, the required number as of monitoring date will be shown
by dark horizontal lines on the progress chart. These lines are
connected together, forming a step-shaped Line of Balance for the
monitoring date of December 1, 1978.

Useof the LOB charts

The progress chart shown in figure 8.4¢c represents the status of the
project at a given monitoring date. It shows which milestones are
ahead, on schedule, or lag behind the plan as represented by the LCB.
The progress chart and other diagrams are used to analyze the causes of
project delay. For example, it can be seen that delay in the delivery of
panels and structural elements (item 5) has caused delays in items 6, 8,
and 10 to 16. The overall actual progress of the project in terms of
housing units delivered is shown by the dotted line on the objective
chart.

Application of LOB in one-time projects

The LOB concept can be used in scheduling, monitoring, and controlling
the progress of projects consisting of only one or a small number of
systems in which many one-time activities and operations are involved.
Here, instead of monitoring the quantity of items produced, the
percentage of progress of the major milestones of the projects is
monitored. Some necessary modificationsare needed for this purpose.
The project objective chart is modified to represent the percentage
of completion of the project versus time. For the whole project, this
usually takesthe form of an S-shaped curve. A typical project objective
chart for a single-unit housing project is shown in figure 8.5a. The
construction plan for this housing unit is shown in figure 8.4e. The
project objective chart also indicates the plan for completion of each of
the activities in a percentage form. The horizontal axes of figures 8.5a
and 8.5b indicate the working days elapsed from the start of the
project. The vertical axis of the objective chart is from zero to 100
percent. Milestones representing the start and finish of various activ-
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ities are laid out according to their time of occurrence on the lower or
upper (zero or 100 percent lines) horizontal axes of the objective chart
respectively, where each activity is shown by a straight slanting line
connecting its starting event to its ending event.

The progress chart is shown in figure 8,5¢, where each position on
the horizontal axis represents an activity indicated by the number of its
start and end events. The vertical axis is similar to that of the
objective chart and shows the percentage of completion of the project
and individual activitiesfrom zero to 100 percent. An additional column
at the extreme right side of the chart represents the progress of the
whole project.

On a given monitoring date, the Line of Balance can be obtained
from the objective chart in asimilar manner, as discussed before. The
actual percentage progress of each activity is estimated by those
people responsible for carrying out that activity, and is shown by a
shaded bar at the position of that activity. In the progress chart (figure
8.5¢), the scheduled status of the project and its various activities on
the 44th project day (44 working days elapsed since the start of the
project) are shown by the LOB. The actual status of the activities is
shown by the shaded bars. The project completion curve on the
objective chart {S=curve) represents the planned expenditures or per-
centage of the estimated cost of the whole project as a function of
time from the starting date. The shaded bar representing the actual
progress of the project on the progress chart reflects the actual
expenditures or the percentage of accrued costs as of the date of
project monitoring.

Advantages and disadvantages of LOB

LOB has been used for monitoring progress, and generating management
reports and financial status reports.3} It is an easy management
technique for learning, teaching, installing, maintaining, and updating,
and is best suited for application in industrial production and manu-
facturing. Some organizations that have used network techniques in
their projects have switched to LOB in some cases for control of the
related manufacturing processes. It uses a single type of display and
reporting method for project control from beginning to end, where all
planning, scheduling, control, and reporting information are presented
in one sheet.

LOB also has several shortcomings. It does not provide simulation
capability when it is desirable to obtain the effects of alternative
courses of action in eliminating certain bottlenecks. LOB is also a
deterministic approach and cannot consider uncertainty. Additional
extensions of LOB, such asday control LOB, are discussed by Heyel.(4)
Merged with network techniques, however, the LOB method has become
a powerful production and project management control technique.
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NETWORK TECHNIQUES FOR PROJECT MANAGEMENT

This chapter will briefly consider three network techniques: the Critical
Path Method {CPM), the Program Evaluation and Review Technique
(PERT), and the Precedence Network.

Application of network techniques in various types of projects
throughout the world has increased immensely during the past two
decades.(5) Due to their success in reducing the cost and duration of
various projects, CPM and PERT were recommended by the United
States Government in 1962 for use by its contractors. Network tech-
niques have been modified and extended further since their develop-
ment. Many new features have been added to their basic structure to
increase their applicability and the scope of their service in project
management.

Network techniques can be used manually without the need of a
computer for small size projects; their immense power for handling
large and complex projects, however, can be explored only by using
high-speed digital computers. Today many computer programs and
software services in project management using network techniques,
especially CPM and PERT and their extensions, are available in most
countries.

Critical Path Method (CPM)

The CPM, which has been called Critical Path Scheduling (CPS) or
Critical Path Analysis (CPA), was developed by a private industry;
therefore, the method was not made available to the public for fear of
competitors.(6) Thus, various management firms, universities, and con-
sultants have developed their own CPM-based routines and provide
these routines for other users for afee. During past decades many new,
elaborate, and sophisticated additions have been developed and added to
the basic technique, making CPM a very powerful and comprehensive
technique for management of complex and large projects.
CPM networks are produced by carrying out the following four
steps:
I. ldentification and listing of project activities
2 Preparation of the project graphic model or arrow diagram
3 Estimating activity durations and introduction of time in the net-
work
4. Calculating the scheduling times of the activities and events and
determiningfloatsand critical paths
The steps are discussed briefly in the following sections, and applica-
tionsof CPM are discussed later in this chapter.

Identification and listing of project activities

Project activities can be identified in various ways, such as by
analyzing and systematically dissecting a project into its component
parts, asin preparing PBS and Gantt charts. In CPM the breakdown of
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projects into component activities is usually carried out in greater or
lesser detail depending upon project requirements, management needs
and interpretations, and the intended use of the final network for the
particular level of the project management concerned.

Early recognition of natural subgroups or cluster of activitieswithin
the main body of the project, such as repeating cycles or certain
activities, important activity chains, subprojects, and project segments,
simplifies the project breakdown and saves considerable time and effort
in preparation, analysis, and use of CPM networks.

An activity isa work item, a job, or a task necessary for completion
of a project that uses time and other resources, and has a definable
beginning and ending. The amount of work involved in an activity should
be of such magnitude to allow reliable estimates of activity resources
and duration and the application of control measurements.

Preparing the project graphic model or arrow diagram

A graphic model is used for representation of the project activities and

the sequence of their execution. This graphic model, which uses the so-

called activity-on-arrow network system, is the backbone of the Crit-
ical Path Method. The main element of this graphical model is the
arrow.

Each activity in the project is represented by an arrow; therefore,
the graphic model is called the arrow diagram. The arrow diagram
shows the plan and the logical interrelationships among the component
activities of the project. Each arrow is a separate entity representing
one activity; therefore, it has only one tail and one head and cannot be
interrupted. The tail represents the start and the head represents the
completion of that activity. Arrows are not scaled vectors and can thus
be freely drawn as needed to clarify the diagram. The arrows in the
network are arranged in such away asto represent the logical sequence
of carrying out the project activities.

The starting and ending points of activities or the intersection of
two or more activity arrows are called nodes or events, which represent
a point in time. All activities ending into an event must be completed
before any activity starting from that event can begin. Key events
representing accomplishment of important intermediate project objec-
tives within the network are called milestones (see figure 3.6).

Thelogic of the network may be described as follows:

1. The position of each arrow within the network implies the logical
precedence of the activity represented by that arrow in relation to
other activities.

2 In some cases, the precedence of one activity over another can be
represented by a broken-line arrow, which is called a dependency or
dummy arrow and represents a dummy activity that uses zero
resource or time. In figure 85, three typical dummy activities are
shown.

3. An activity cannot begin unless all its preceding activities are
completed.
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An activity that succeeds a sequence of activities cannot precede
any activity within that sequence; otherwise, a loop in the network
logic, called the logical loop, occurs, showing that the planning is
illogical and absurd. In figure 8.6, the chain of activities B-C-D-E
forms alogical loop.

The following rules and recommendations should be considered in

drawing arrow diagrams:

Each activity is bounded by a starting and ending event. Each event
should be represented by a unique number. For example, in figure
8.6, activity | isrepresented asactivity 9-11.

Only one arrow (activity) should span directly between any two
events. When two or more activities span directly between the same
events, it must be ensured that each arrow representing those
activities has a unique i-j event number. This is only possible by
introducing broken-line dummy arrows in proper places.

Each network should have only one starting and one finishing event.
No activity should be left dangling. All the dangling activities should
be connected directly or by means of dummy arrows to the last
event of the project.

For each activity, the number representing the ending (or j) event
should be greater than the number representing the starting (or i)
event. This is called the j i rule. This rule is not very strict,
especially when using computers whose programs alow random
numbering of events. Observing the | i rule of event numbering
simplifieslocating the events on the network and identifying logical
loops, because in a loop at least one activity can be found, where i
j. For example, in the logical loop formed by activities B-C-D-E
shown in Figure 8.6, activity E is numbered as activity 6-2 where
i

For assigning a number to events, the Fulkerson procedure, which
observes thej i rule, can beused.(7)

It is a good practice to write the activity description on the upper
part of the horizontal portion of the arrows. Instead of using codes
to identify each activity, the summary description of each activity
should be written down on the corresponding arrows.

The main chain of activities, which are also often the critical
activities, should preferably be located at the center of the drawing
to form the so-called backbone of the network.

The CPM network is a diagram for recording and communicating
planning and scheduling information to various people in all levels of
management and field operation. Therefore its appearance, format,
and physical layout should be well organized, neat, and concise to
facilitate communication and reduce the chances of error. The
physical layout of the arrow diagram must be logical and well
organized; a disorganized network often reflects confused and
disorderly planning.

For large networks consisting of hundreds of activities, suitable
organization of the network is very important; otherwise, confusion
will result. The activities must be organized into logical and natural
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groupings and the groupings located in suitable areas of the drawing.

The natural approach is to organize the network by the physical

and/or organization subdivision of the project. For example, in a

construction project, the groupings may be foundation works,

building floors, site works, irrigation canals, spillway, and so on.

For preparation of the network, the project manager has to think
through the project from start to completion. In doing so, the manager
can find many problem areas needing advanced planning, specialized
solutions, and early preparations. When the arrow diagram is drawn, the
project manager has mentally built and completed the project.

Introduction of time estimatesin networks

The third step in the preparation of acritical path network diagram is
theintroduction of time estimates. The arrow diagram obtained at the
second step lacks the dimension of time. It describes how the project
has to be carried out and in what sequence various activities have to be
accomplished; it does not, however, say how long it will take to carry
out various activities or the whole project, or when various planning
targets and milestones are to be met.

In this step, the durations of various activities are estimated and
added to the network. The result is a working network ready for
carrying out scheduling computations. Because the timing of activities
may necessitate some changes in the plans and assumed sequence of
activities, some refinement of network is often needed at this step.

Activity duration is the amount of time most likely needed for
completion of an activity, assuming it is carried out in a' normal" way
by a "normal" work crew under "normal" conditions, using a "normal"
level of resources. The word "normal" here implies conditions that lead
to the most economical way of proceeding. Due to the impossibility of
predicting various future uncertainties, such as weather conditions,
strikes, and 0 on, the only sound policy is to obtain the best estimate
of activity duration available at the time and to update that estimate
later when more accurate information becomes available. Depending
upon the type of project and organization involved, activity duration
estimates can be obtained from different sources, such as work
measurement studies, activity analysis, published standards, the re-
corded data o past projects, past management and personnel ex-
periences, and so on. The accuracy of the scheduling information
obtained from the network is proportional to the accuracy of the
activity duration data used.

Scheduling the activities

After determining activity durations, the scheduling calculations can
begin. In CPM scheduling, the important basic scheduling dates and
information are the earliest and latest times of occurrence of events,
the earliest and latest times of starting and finishing various activities,
and various types of activity floats. Activity floafs or slacks are the
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measures of scheduling flexibility and can be used later or in scheduling
that activity. For determining these times and information, it is
necessary to make a forward and then a backward "computing pass"
through the network. Before describing these passes, et us define these
terms and show their relationships by means of graphs and formulas, as
follows:

Nomenclatureand Formulasfor Computing Scheduling Times

iand j = Number of starting and finishing events of Actlvityi_.,
respectively J

I * Duration of Activityi_j in days, weeks, months, etcetera
TE. = Earliest time of Event.; thisisthe earliest time at which
! Event. can logically Happen (that is, all its preceding
activities can finish). It is obtained by a forward compu-
ting pass through the network.

TL. = Latesttimeof Event.; thisisthelatest timeat which Event.
I can logically happen ithout increasi ng the duration of thd
project. Itisobtained by a backward computing passthrough

the network.

ES , = Earliest start time of Activity, .; this is the earliest
“J timeat which Activity;_; can-bé’logically started. It
isequal totheearliest time of Event, (TE,): ESi_l = TE, (1)

EFi-’ = Earliest finish time of Activltyil: . thisistheearliest time
I at which Activity. . can belogica?lly completed. It is equal
to the earliest stdrt of Activity. . plus the duration of

that activity: EF, .=ES ,+D. , =TE. + D. . (2)
i-j i-j i-j i i-j

LF. . = Latest finish time of Activity. ,, thisisthe latest time at
1 which Activity. , can be comp‘l'éted without extending the
duration of thé'broject. It is equal to the latest time of
Event (TL.): LF, . = TL (3
[ i- J
LSy = Latest start time of Activity, .; thisisthe latest time at
which Activity, . can logicallé“l)e started without length-
ening the duratibn of the project. It is equal to the latest
finish time of Activity, . minus the duration of that
activity: =l
LS .=LF. .-D..=TL.-D., . 4)
1-] -] 1 1 17
TF,-; = Total float of Activity, .; this is the total amount of
flexibility in scheduling Kétivity, ., asshown in figure 87.
It has to be shared with other adfivities along each chain.
Once it isused in any activity along the chain it is lost
and other activities along the chain have no further float.
TFi-j = (TLr - TEi) - Di-j = (LFi-j ESj_j) Di—j ()
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FFl—] = Free float of Activity. ., thisis the amount of flexibility
in scheduling Activity.l'.’ as shown by figure 8.7, which if
used, will neither delav’nor interfere with scheduling the
succeeding activities:
FF,,= (TE. - TE) - D. _ (6)
-] 1 1 -]

IF; . = Interfering float of Activity, ; this is the amount of
) flexibility in scheduling Activi’t'yli_ as shown in figure 8.7,

which must be shared with the succeeding activities:
IF, ,=TF. .~ FF. .=TL.-TE (7

1- I-j i- i [

Ind. Fig = Independent float of Activity. .; this is the amount of

flexibility in scheduling Activity! . as shown in figure 87,
which can be used exclusively fof that activity and its use
will have no effect on scheduling the preceding or suc-
ceeding activities:

Ind. Fy ; = (TEi -TL)-D. J, ®)

DETERMINATION OF BASIC SCHEDULING TIMES

The times used in these computations are the elapsed times from the
start of the project, expressed in suitable time units such as working
day, working week, etc. For example, when the time is described as
project-day 12 (or simply day 12), it means the end of the twelfth
working day elapsed since the start of the project. The forward and
backward computing passes are as follows:

Forward Computing Pass. Determination of TE, ESand EF

From the forward computing pass the earliest time of occurrence of
each event (TE) and the earliest start and finish times of each activity
(ES and EF) are obtained. It is assumed that projects start at time zero
(the beginning of the first project day; the end of the first project day
istime | or project day 1). Inthe forward computing pass, it isassumed
that each activity starts as soon as its preceding event occurs. It was
mentioned before that an event occurs when all the preceding activities
merging into that event are completed. Thus, the earliest time that an
event can occur is equal to thelargest (or the maximum) of the earliest
finish times of the activities merging into that event, as shown by the
following equations:

TE, = Max(EFk ooy EF) 0l ER D (9)
wherelactivities K 1wy HJ-j are thbde merging into the event | As
an example, in the simple network shown in figure 88, the project
starts with event 1. Theearliest timefor thisevent is zero, that is, TE1
= 0. The earliest event times are recorded on the network in the left=
hand side square below each event. The earliest start times of activities
1-2, 1-3, and 1-4 are equal to the earliest time of occurrence of event

’
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Fig. 88. Forward and backward computing passes

through a CPM network.

Table 8.1. Activity times, Floats, and Duration for
CPM Network shown in Fig. 8.8

Title or descrip-

WA R B e e
Al AR R R R S VO N ]

Title or
Descrip-
tionoi

Activity

IOTMMOoO®E>

ITOTMMmMoN®e

tion of activity

Duration  Activity Times Activity Floats
Days ESEFLSLF TFFF IF Ind.
10 010 212 2 0 2 0
8 0 8 0 8 000 O
12 012 214 2 0 2 0
0 10 10 18 18 8 8 0 6
10 8§13 818 000 O
4 12 16 14 18 2 20 D
15 10 23 12 &7 2 2 0 0
9 18 27 18 27 0 0 0 0

Table 8.2. Resources, Duration, Times, and Floats for
CPM Network in Fig. 8.8

Total
Cost

s

6000
12000
6400
0
20000
10000
14000
27000

Cost/
Doz.

$

1000
1500
800
0
2000
2500
2000
2000

Man/
Day

5
8
6

Dura-
tion
Days

- =R =N N -

Activity Times Activity Floats

ES EF LSLF

oM OOC

18

8
14
13
18
18
27
27

TF FF IF Ind.

OF TONDINON

oOFEFcONOOO

DO CcCOoOO0OMNOMN

(=} S =Nl )

F

@
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ESJ_2 = E51—3 = ESI-# = 0.

The earliest finish time of each of these activitiesis at the end of
project days 6, 8, and 8 is equal to the duration plus the earliest start
time of each activity respectively. Only one activity precedes each of
the events 2, 3, and 4; therefore, the earliest time of occurrence of
these eventsis equal to the earliest finish times of activities 1-2, 1-3,
and 1-4 respectively, that is,

TE2 z EF]-Z =6, TEg-EF| 5= 8, TE, = EF|_, = 8.

The earliest start times of activities 2-5, 3-5, and 4-5are equal to
theearliest time of their branching events 2, 3, and #%, respectively.
E52—5 = TEZ = 6, ESB"j = TE3 = 8, ES!{..‘E = TEu = 8,

the earliest finish times of these activities according to equation 2 is
equivalent totheir duration plus their earliest start time, that is, 6, 18,
and 12 respectively.

No event can occur until all the preceding activities merging into
that event are completed. Therefore, event 5 cannot occur until
activities 2-5, 3-5, and 4-5are finished. This happens at the end of the
eighteenth day of the project when activity 3-5 which has the largest
earliest finish time is completed. Therefore, according to equation 9,
the earliest time of event 5is

TE; = Max (EF,_s, ER5_5, EF;,_5) = Max (6, 18, 12).

3-5
Following the same procedure, the earliest event times and the earliest
starts and finish times for other events and activities are calculated
and recorded on the network. Theearliest time of event 6is

’l"E6 = Max (EFZ-G’ EF5_6) = Max (13, 27) = 27.

Thus, the earliest time for completion of thissmall project isthe end of
the twenty-seventh day elapsed from the start of project.

Backward Computing Path: Determination of TL, LF, and LS

From the backward computing pass, the latest time of occurrences of
each event (TL), the latest start and finish time of each activity (LS
and LF) are obtained. To start the backward pass, it is necessary to
specify the expected latest completion time of the project. This time
will be equivalent to the latest time of occurrence of the last or
terminal event of the network. This time must be greater than or equal
to the earliest time of occurrence of the last event. To simplify the
identification of critical activities, it is customary to assume that the
latest time of occurrence of the last event of the project, event n, is
equivalent to the earliest timeof its occurrence, that is,

TE =TL, (10)
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In the backward computing path, it is assumed that each activity
finishes at its latest finish time, which is equivalent to the latest time
of occurrence of its ending or succeeding event. The latest timethat an
activity can start is equivalent to its latest finish time minus its
duration, which was shown by equations 4 and 6. It was mentioned earlier
that all activities branching from an event cannot start unless that
event occurs. Therefore, the latest time that an event can occur
without delaying the completion of the project is equal to the smallest
(or minimum) or the latest starting time of the activities branching
from that event. According to the following equation:

TL‘l = Min (Lsi,h’ LS .., LS; h} (11

¥

where activities i-h, i-1...and i-j are those that succeed and branch
from the event i. As an example, for the sample network shown in
Figure 87, event 6 is the last event of the project. The latest time of
this event, TL ., is assumed to be equivalent to its earliest time, TE, =
27. The latest event times are recorded on the network in the rigﬁt-
hand side square below each event. The latest finish times of activities
2-6 and 5-6 are equal to the latest finish time of the succeeding event
6, that is,

LF, o= LFg o = TL =27,

5-6
The latest start time of these activitiesLS, . and LS are 20 and 18,
respectively, which is equivalent to their latest finish“fime minus their
duration. Only activity 5-6 succeeds event 5; therefore, the latest time
of occurrence of this event TL. isequal to LS = 18. Continuing the
same procedure, the latest finish and latest stgf-é times of activities 2-
5, 3-5, and 4-5, the latest time of events 2, 3, and 4, the latest finish
and latest start times of activities 1-2, 1-3, and 1-4 are obtained. All
the latest time of events are recorded on the network. The latest time
of occurrence of event 1 is equal to the smallest of the latest start
times of the succeeding activities branching from that event, that is,
TL1 = Min (le_z’ LS| 3 le_u) = Min (12, 0, 6) = 0.

When the latest time of the ending event of a project is taken equal
to its earliest time, then the latest time of the starting event of the
project becomes equal to its earliest time. This also serves as a check
to control the accuracy of calculations.

Determination of activity floats.

After determining the earliest and latest event times TE and TL for all
events, and the activity times ES, LS, EF, LF for all activities, various
types of floats as described by equations 5 to 8 can be calculated. The
significance of these floats, which represent flexibility in scheduling
each activity, was discussed earlier and is shown in figure 8.7. For the
network shown in figure 88, the values of the activity times, duration,
and floats are computed and are shown in the table below that figure.
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Determination of thecritical path

Figure 8.8 demonstrates that the earliest time of occurrence {TE) of
some events, such as 1, 3, 5, and 6, is the same as their latest time of
occurrence (TL). These events are critical because no flexibility exists
in their time of occurrence. They must happen at a particular moment
of time, not sooner and not later. If they happen later, the whole
project will be delayed. Therefore, all those events, for which TE = TL,
are called critical events.

From figure 8.8, we can see that the earliest start time ES of some
activities, such as activities B, E, and H, is the same as their latest
start time LS. Also, the latest finish time LF of these activities is
equivalent to their earliest finish time EF. These activities are also
critical because no flexibility existsin their scheduling. They must start
at a particular moment and finish at another particular moment. No
sooner time is possible and no later time is allowed because the entire
project will be delayed. Therefore, all these activities, for which ES =
LSand EF = LF, are called critical activities. Figure 8.8 also shows that
the total float TF for thesecritical activitiesis zero.

Critical activities are located between critical events; this condi-
tion, however, is not sufficient to make an activity critical. The
condition for an activity to be critical is that it has zero float, or TF =
0. Where TF is zero, other types of floats are also zero.

If we start from the first event, we can trace a continuous chain of
critical activities through the network which passes through the critical
events. This chain of critical activitiesis called the critical path. It has
been proved that through each network there is always at least one
continuous critical path, which passes through the first and last events.
Sometimes there may be more than one critical path in all or some
partsof the network; these must, however, form a connected chain. The
critical path isshown by thick dark or colored lineson CPM networks as
shown in figure 88.

Summary

This section has discussed methods for preparing the CPM network,
calculating scheduling time, floats, and critical path. The final results
of these effortsis a CPM network or arrow diagram similar to the one
shown in figure 88. This network indicates a model for programming
the execution of various activities of the project. On this diagram, the
earliest and the latest time of occurrence of each event is recorded in
two adjacent squares under each event. Also on this diagram, the
critical path representing the chain of all critical activities is shown by
bold lines. In addition to the CPM network, the results of the time
calculations are obtained in tabular form similar to the one shown in
figure 88. This table lists all the network activities as well as the
earliest start time (ES) for each activity, earliest finish time (EF),
latest start time{LS), latest finish time (LF), total float {TF), free float
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(FF), interfering float (IF), and independent float {ind. F). This
information is sufficient for scheduling project activities and the
control of project progress, asubject discussed later in this chapter.

THE PROGRAM EVALUATION AND REVIEW TECHNIQUE (PERT)

In 1958 a network system similar to the CPM was developed by the
United States Navy for monitoring and control of the Polaris missiles
program. This network method was later called Program (or Project)
Evaluation and Review Technique (PERT).(8)

PERT was initially designed to handle research and development
projects using a computer.{9) The first important step in this technique
is identification and scheduling of key events or milestones, which, if
they are not met on schedule, will cause the project to fall behind
schedule. Minor milestones within the major ones also are identified,
scheduled, and their occurrences monitored regularly.

Because the PERT system was originally developed for monitoring
and controlling the progress of projects, the major emphasis in the
PERT network is on accomplishment o events or milestones, in
contrast to the CPM network, in which the major emphasis is on the
status of activities. Consequently, in the past decade there has been a
trend in the PERT network toward recognition of the importance of
activities.

Another important difference between CPM and PERT isin the way
each considers uncertainty in estimating the activity duration and the
project completion date. CPM assumes only one time estimate for each
activity duration, while PERT uses three time estimates for each
activity duration. In addition, by using statistical calculations, the
probability of the earliest and latest occurrence of important project
milestones is obtained.

Preparation of the PERT network is carried out infour steps:

1. Identification of activities and milestones

In PERT, the project events and activities can be identified by
using PBS or other approaches in the same way as described for CPM;
then their sequence must be determined. In CPM, events are not very
important and are used only asindices for drawing the network and for
ease of calculation; therefore, they are identified by simple numbers.
In PERT, however, events are very important; therefore, each must be
represented by both a number and a suitable description. To identify
each activity, two events are needed to represent the activity's start
and finish. This practice introduces redundancies in the network for
description of each activity. Describing the events that are either a
merging or a branching point for two or more activities is usualy a
difficult job.

2 Preparation of the project graphical model

In this step, various project events will be linked together to
construct a graphical model of the project very similar to the arrow
diagram in the CPM. As an example, figure 8.9 shows a typical PERT
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network for a simple project whose CPM network was shown in figure
8.3.
3. Introducing the time element
Originally PERT was developed for the R and D projects in space
and weapon systems in which there was a large level of uncertainty in
assigning duration times to the many various activities involved.
Therefore it was decided to use three time estimates for each activity
asfollows:
a optimistic time or the shortest expected time, if everything
happensin afavorable way,
m: most Likely timeor the normal time that an activity will take. It
issimilar to the activity duration D.. used in the CPM.
b pessimistic time or the maximum Mme an activity may take if
everything happens in an unfavorable way.
The following formulas are used to obtain the average expected
time (t_), and the standard deviation (o) for each activity.

t ~a+4ma+b (12)
€ 6
o= Di “-3)
6

4, Calculating event times, critical path, and slacks

Earliest and latest events TE and TL. For calculation of event times
TE and TL, the expected time t, calculated from equation 12 isused in
the same fashion as activity duration D., in the CPM network calcula-
tions. The event times are obtained i# exactly the same manner as
described for CPM and then are recorded on the PERT network as
shown in figure 88.

The critical path

In figure 89, TE and TL are equal for some events, called critical
events. As in the CPM, the critical path passes through the critical
events. It should be noted that not all the activities spanning two
critical events are critical, An activity spanning two adjacent events i
and jiscritical if the following conditions exist:
TE, = TL.,, TE, = TL,, TL. - TE, = t ..,

i i i i i 1 el
The critical path(s) are shown by thick dark lines on the PERT diagram,
asshown in figure 89.

Slacks

In PERT, the word slack is used to represent the same concept as the
word float in the CPM. There are two typesof slacks in the PERT, the
event slack and the activity slack. The event slack SE is the difference
between TL and TE for event i, that is,

SEi = TL.l - TEi‘
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The activity slack TF.. is similar to the total float in the CPM, and is
for each activitv:
TF. =TL, - TE.-te...
1) [ 11
The slack of acritical activity or event is zero.

PERT was originally developed to monitor an existing schedule.
Therefore, TS was introduced for each event value to represent the
scheduled completion dates of that event. For any event TS is assigned
by the project managers, it does not have any specific relationship with
TE or TL; usually, however, it is someplace between TE and TL. In some
cases, TS may besmaller than TE.

If the scheduled event times TS are known, then, for an event, the
scheduled slack of that event and the adjacent activities are obtained
by substituting TSfor TL in the above equations, respectively. When for
some events the scheduled event time TS is smaller than TE, then the
above calculations lead to negative slacks. Also, in some cases the
scheduled slacks of the critical events or activities may be different
from zero (positive or negative).

Calculation of probabilities

The standard deviation a calculated by equation 12 for each activity
represents the magnitudeof uncertainty inthe estimates. f o issmall
in comparison with te, then there is more certainty to complete the
work in the expected time t_. The standard deviation for any event in
the PERT network is the sunf of the square roots of the variance oot
all the activitiesalong the longest path from the start of the project to
that event, according to the following formula.

TE '21 “tei (14)
l:

The probability of meeting any given scheduled date for the
occurrence of an event TS isdetermined by calculating the Z factor for
that event, asfollows:

_TS-TE

Z

TE (15)

The value of Z is used to obtain the probability from the existing
statistical tables.

As an example for event six in Figure 89, the longest path is B-E-H
passing through events 0-3-5-6, TE - 27. The standard deviation of
activities B,E,H are

O = (10-6)/6 = 4/6.05 = (13-7)/6 = 1, Oy = (11-7)/6 = 4/6

The standard deviation of event six according to equation 14 is
o 5 1/2=136
TE, = |(4/6)2 + 17 + (4]6) ]
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The probability of meeting event six at the twenty-seventh or the
thirtieth project day is obtained by calculating Z from equation 15 as
follows:

227 = (27-27)/1.36 = 0.0, Zqg = (30-27)/1.36 = 2,205

From the statistical table showing the area under the normal curvesfor
the above values of Z, the probabilities are 0.50 and 0.986, respective-
ly.(10) Thus, there is a 50 percent chance to complete the project on
the twenty-seventh day. There is about a ninety-nine percent chance,
however, to complete it by the thirtieth day.

Precedence Networks

Precedence networks were first introduced in 1962 as the Method of
Potentials {MPM),(11) or Precedence Network.(12} In this method, each
activity Is introduced to the computer in terms of its immediately
preceding activities, not by its starting and ending events as in the
CPM.

In the precedence method, the identification of activities and
estimation of their duration are carried out exactly as for the CPM.
There are, however, some differences in the preparation of the network
diagram. The precedence network or diagram uses the so-called "Activ-
ity-on-Node" network notation system, where the activities are graph-
ically shown by nodesinstead of arrows. In this method, the descriptions
of an activity are shown in a box diagram instead of on the arrows. The
sequence of activities and their logical connection are shown by arrows
connecting the boxes together. Arrowheads show the direction of the
flow of activitiesand their precedence to one another.

In the precedence diagram, there is no need to use events except to
show the start and end of the whole part. In preparing the network, the
activity boxes can be connected together in many ways, as shown in
figure 8.10 where their equivalent CPM representation is also shown. In
these cases, the precedence diagram clearly does not need the use of
dummy arrows. In practice, overlapping activities occur when it is
possible to start a job after a certain percentage of the preceding
activity has been completed. In the precedence diagram, this situation
can be handled easily, as shown in figure 8.10, where their equivalent
CPM representation, requiring lead and lag arrows, is also shown.
Figures 810 and 811 demonstrate that there is no need for dummy
arrowsin the precedence network.

Calculation of activity times

Because the precedence diagram shows no events, we can directly
calculate the earliest and latest start times and finish times (ES, LS,
LF, and LF, respectively) of each activity in a similar fashion, as was
done for the CPM. First, the activities are numbered according to the
Fulkerson Method.(13) Then, assuming the ES of the first activity is
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Start to Start

_qI:'A' B2 \Aﬂ

Start to Finish

Finish to Start
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Fig. 8.10. Comparison of CPM and precedence notations,

Precedence Notation CPM Notation
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Fig. 8.11. Comparison of CPM and precedence notations for
activities with overlap.
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zero, a forward passis carried out through the network and the ES and
EF are obtained for all activities, as in CPM. In calculating ES, it
should be noted that whenever more than one activity precedes a given
activity, all the preceding activities must be completed before that
given activity can begin.

At the end of the forward pass, the EF for the last project activity
is obtained. Thisisthe earliest time that the project can be completed.
As in the CPM, here it is also assumed that the earliest completion
time of the project is also the latest anticipated date for its comple-
tion, that is, for the last activity of the project EF = LF. Then a
backward computing pass is carried out through the network and the LF
and LS for all the activities are obtained asin CPM. In calculations of
LF, it should be noted that whenever more than one activity succeeds a
given activity, then the latest finish time of that activity should not be
later than the latest start times of its succeeding activities.

The resultsof theseforward and backward computing passes through
the network are the ES, EF, LS, and LF for each activity. Their values
are written down on the four corners of the box representing that
activity, asshown in figure 8.12.

The floats used in the precedence diagram are similar to those
defined for the CPM. Some of them are usually shown on the activity
boxes, asin figure 8.12.

The critical activities are those for which ES= LSand EF = LF or
have zero float TF = 0, asin CPM. These activities are easily identified
in the network. Connecting these critical activities together formsthe
critical path which isindicated by marking their connecting arros with
thick dark or colored lines, asin the CPM.

Figure 812 represents the precedence diagram for the project
whose CPM diagrams were shown in figure 8.8.

Advantages and disadvantages of the precedence network

The relative merits of the precedence network, as compared to CPM,

may be listed as follows:

1 It is a simpler technique for presentation of networks to project
managers, people in the field, and shop-floor personnel who do not
appreciate more complicated diagrams.

2. It can be viewed as a natural link between the bar chart representa-
tior(1 of aproject and its network representation, as shown in figure
8.3(f).

3. It does not use many of the symbols and jargon used in CPM or
PERT, such as events and dummy, delay or time-lag arrows, €etc.
Therefore, the amount of necessary calculation is reduced.

4. It is often used manually for planning, scheduling, and control of
small projects. Here the precedence diagram can be directly used as
a bar chart. For this reason, Mulvaney has called this method
Analysis Bar Charting (ABC).(14)

5 It can model repetitive and dovetailed activities more efficiently;
therefore, in this type of project, the use of the precedence network
is preferred.
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6. At present, it is seldom used for large projects, because it is not
standard and because most computing centers do not have prece-
dence programming support available.

7. For projects with overlapping or repetitive activities, the prece-
dence network looks much simpler than CPM or PERT networks.
Interpretation of the network, however, is more difficult.

APPLICATION OF NETWORK TECHNIQUES IN
PROJECT IMPLEMENTATION

Network techniques are used for planning and programming the imple-
mentation phase of the projects and for their scheduling and control.
Project planning and programming is carried out during preparation of
the network diagrams. Addition of theactivity durations to the network
diagrams and determination of activity and event times, floats, and
critical path completes the project planning and programming. Thus, a
network diagram as determined in the previous section represents the
project implementation plan and program. In the following sections, the
application of networks for project scheduling, monitoring, and control
is briefly discussed.

Project Scheduling by Networks

Project scheduling determines the definite dates (usually calendar
dates) each project activity should start or finish and each event should
happen. The first step in scheduling a project is to determine the
project completion date. This date is sometimes established by external
requirements or constraints. Often, the earliest timeof thelast project
event, TE , isassumed to be the project completion due date. When the
earliest ddmputed project completion date, TE , is longer than the
desired or required project completion date, TS , the project duration
must then beshortened as much as TE_ - TS by ?he following methods.

| Shortening the project complet'ura'n date by revising network logic.
This is possible by carrvinaout some of thecritical activitiesin parallel
or in overlap form instead-of in a series.

2 Shortening the duration of critical or semicritical activities. This
is possible by allocating more resources to such activities from non-
critical activities or other sources. A good approach to shorten the
duration of critical or semicritical activities is to choose the activities
that occur early in the project and have the longest duration. In most
cases, reduction of the project duration increases its cost. Some
activities are cheaper to reduce than others. A suitable policy for
reducing the duration of any project is to choose to shorten the
activities that lead to the cheapest overall cost. This policy can be
obtained from the project time-cost tradeoff curve.
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Time-cost tradeoff curves

A typical time-cost tradeoff curve for a project and an activity is
shown in figure 8.13. Methodsfor determining thiscurve are discussed by
O'Brien(15) and others.{1&) Certain terms in figure 8.13 need definition.
Crash time for an activity is the shortest time possible to carry out
that activity by using as many resources as available technology
permits. The cost of carrying out an activity in a crash form, which is
generally more than its normal cost, is called the crash cost. A project
issaid to bein full crash when all activities are carried out in the crash
form. A project is said to be in crash when some critical and
semicritical activities are carried out in a crash form in such a way
that no further reduction in project duration is possible by further
expenditure of resources or money. These terms are shown in figure
813. Time-cost tradeoff curves indicate the crash situations for the
project and prevent the project manager from using the unnecessary
and costly full crash approach.

Finalizing the project schedule

After obtaining a satisfactory project completion date, the final
schedules of critical activities or events are obtained directly from
network calculations. For small projects, network-based time-scale
Gantt charts can be used to obtain the final schedule of activities.

Network-Based Time-Scaled Gantt Charts

A typical time-scaled Gantt chart for the CPM network of figure 8.8 is
shown of figure 8.14. Activities B, E, and H are critical. They form a
continuous connected bar from the start to the end of the project.
Activity A has twelve days float; therefore, it can be scheduled
somewhere between zero and the eighteenth day of the project, which
are its earliest start and latest finish times, respectively. Noncritical
activities, such as A, G, C, and F, can be scheduled in many ways. The
two extreme cases are earliest start schedule and latest start schedule,
shown in figures 8.1%a and b respectively. In the earliest start schedule,
each activity starts at its earliest start time and finishes at its earliest
finish time. There are many possible schedules between the two
extreme cases.

The time-scaled bar chart is used for scheduling the noncritical
activities. The two extreme cases discussed above act as limits. The
time-scaled bar chart is similar to a Chinese abacus where the
noncritical activities can slide back and forth like beads between the
two limiting cases.
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Factors to be Considered in Scheduling

In reviewing the final schedules for intermediate activities and events,
many factors such as bad weather, delay in delivery, strikes, shortages,
and other contingencies should be considered.

When there are resource or other types of scheduling limitations,
special dummy arrows called schedule sequence, Jag, or lead arrowsare
used to sequence the activitiesin such a way that these limitationsare
satisfied. Thissubject istreated in more detail in the upcoming section
on resource allocation. The final schedules are usually converted into
calendar dates manually or by computer, and the results are published
and distributed to all concerned.

RESOURCE SCHEDULING, ALLOCATION AND SMOOTHING

Resources such as workers, money, material, and machinery are seldom
availablein an unlimited amount for use in any project. When resources
are limited, the project manager hasto schedule the activitiesin such a
way that the available amounts are not exceeded. In some cases, the
project manager wants to prevent the day-to-day fluctuation in the
level of required resources and obtain an even resource requirement
during the project duration. This problem is called resource leveling
smoothmg Resource scheduling and smoothing are achieved by:
1 Scheduling thecritical and semicritical (low float) activitiesfirst.

2 Juggling around those resource-consuming activities with high float
and using them asfill-in jobs.

3. When step two does not lead to a satisfactory solution, there may be
no choice except to elongate the duration of certain activities,
which may lead to elongation of project duration.

Various manual and computerized network-based techniques are
available for resource scheduling, allocation, and smoothing; these are
briefly discussed in thefollowing sections.

Manua methods for resource scheduling

Manual methods are used for simple, small-size projects. The network-
based time-scaled Gantt chart in figure 814 shows the two limiting
activity schedules. It is assumed that the resource in question is
humanpower (other types of resources can be treated the same way).
For each activity, the number of workers per day is indicated on the
bars. At the bottom of the chart the total number of workers required
on each project day for all activities is added up and recorded. The
workforce requirement for the two limiting schedules of figure 814 is
shown in figure 8.15 by histograms A and B, respectively. Histogram C
showsthe workforce requirement for critical activities B-E-G.

In figure 815, the earliest start schedule results in an early peak in
worker requirements while the latest start schedule results in a late
peak.
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The areas under histograms A and B are subdivided into segments
representing the worker requirement of one of the activities. The
objective of resource scheduling and leveling is to shift around the
uncommon segments in such a way as to achieve an allocation not
exceeding the available resources as smoothly as possible (if required),
so that thelogical sequenceof activitiesis not violated.

Manual handling of this task, which is similar to solving a jigsaw
puzzle, is time-consuming because of the many possibilities and con-
straints. For figure 815, a typical final smooth schedule of workers has
been obtained and is shown by histogram D.

Limited resources add a new constraint in project scheduling which
requires extension of project duration. Many activities become critical
or must be sequenced and scheduled in a different way than required by
the network logic due to resource limitation. In fact, resource limita-
tion forces its own logic on activity scheduling. In general, two types of
project schedules exist. Those that have strict limitations on the level
of resources with no time limits are called the resource-limited
schedules. In contrast, those projects that have strict limitations on
project duration with no limitation on resources are called the time-
limited schedules. In some cases, it may be necessary to extend both
the project duration and the level of resources required. In general, it is
not possible or realistic to limit both the project duration and the
maximum level of the available resource.

In many projects, certain activities require more than one type of
scarce resources. These are called multiple resource-limited projects.
The scheduling of these activities is much more difficult than those
with one type of resource. Detailed descriptions of methods of single or
multiple resource scheduling and smoothing have been discussed else-
where.(17)

Computer Methodsfor Resource Scheduling

It has been found that only computerized scheduling analysis is feasible
and economical for large, complex, or multiresource projects. There are
many computer programs and software supports available for resource
scheduling and smoothing, such as RAMPS (Resource and Manpower
Scheduling Systems), RPMS (Resource Planning and Scheduling Meth-
ods), RPC (Resource Planning and Control). These methods are dis-
cussed in detail elsewhere.(18)

Monitoring and Control of Project Progress

Monitoring of a project involves determining the project status, main-
taining network logic, updating the project schedules, and reporting.
Determination of project status is carried out by collecting activity
progress reports and displaying them against the schedule so that
discrepancies can be easily observed. The activity progress can be
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marked directly on the network in regular intervals. For example, in the
CPM diagram the completed activities are shown in red. The activities
in progress-are marked to a length proportional to the percentage of the
progress. The line representing the monitoring date passes through the
network and crosses each activity in progress at its scheduled per-
centage of completion on that date. In this fashion the actual project
status at each monitoring date can be checked against the schedulein a
glance. The frequency o monitoring depends on the management
requirements, project duration, and the time-distance from completion
date or important milestones.

In some organizations, full project monitoring is required days prior
to regular official datesof project-control meetings. For short duration
projects, weekly monitoring may be necessary. For long duration
projects biweekly, monthly, or even quarterly monitoring may be
sufficient. On the average, a monitoring interval is about twenty to
thirty time units, or five percent of project duration.(19} There is no
need to update the network each time the project is monitored.

Network updating

As the project progresses, sometimes, due to some "real world" prob-
lems, the sequence of a few activities may have to be changed. In some
cases, new activities may have to be added to or eliminated from the
network. In addition, as the project moves forward, more accurate
information about the activity durations and project resources and
environment is obtained. At the same time, the differences between the
schedule and the actual status of project become clear. Therefore, itis
necessary to review the network regularly, to check and revise the
network logic, and to introduce the new and more accurate information
regarding the project status, activity duration, delivery dates, and other
necessary revisions in the network. This regular revision is called
network updating. As a result of network updating, new project
completion dates, new activity and event times, new activity schedules,
and in some cases, new critical paths, are obtained.

Networks have to be updated at regular intervals; the frequency of
updating depends upon the intensity and frequency of changes that have
occurred. For many projects, monthly updating may be sufficient.

Project control

Network techniques are used for control of project resources = in
particular, for cost control and budgeting. Controlling the cost of the
projects relates the expenditures to the work being accomplished.
Network cost control is obtained by determining the cost of each
project activity in totality and asafunction of activity duration, and by
drawing the two limiting cumulative cost curves for the network, as
shown typically in figure 816. One of the limiting cumulative cost
curves is obtained by assuming that all project activities start at their
earliest start times. This curve iscalled the early cost curve; the other,
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called the late cost curve, is for the case when all project activities
start at their latest start times. Depending upon the final schedule
adopted, the project cumulative cost curve is at some point between
these two limits. These curves are used for project cash management
and financial planning. Moder(20) and O'Brien{21) have discussed this
subject in detail.

During project implementation, due to many change orders, cost
increases, inflation, etc., the actual cost of many activities and of the
whole project often increases, leading to cost overrun. Using network
techniques, the amount of cost overrun or underrun can be monitored
regularly, and its impact on the whole project can be predicted. This
problem called cost forecasting, is discussed in detail else-
where.(22) Sophisticated techniques such as PERT/cost,(23) CPM-based
cost systems,{24) and precedence-based cost systems are presently in
use.

The problem of cost expediting — where, by using the project time-
cost tradeoff curve, the optimum project time is obtained — was
discussed earlier; thissubject isdiscussed in more detail elsewhere.

Similar approaches can be used for controlling other resources. The
problems of resource scheduling, allocation, and smoothing, all resource
control tasks, were discussed earlier.

Extensions

Networktechniques have been extended to handle planning scheduling,
monitoring and control of complex projects, sometimes each consisting
of many interrelated projects. Many of these systems,(25)suchasthe PMS
(Project Management Systems), PCS (Project Control Systems), PMIS
(Project Management Information System), etc., are discussed by
O'Brien, Burnam, and Archibald.(26)

COMPARISON OF TRADITIONAL AND NETWORK
PROJECT MANAGEMENT TECHNIQUES

Table 8.3, reproduced from Heyel, compares the important traditional
and network techniques on the basis of factors such as ease of
installation, operation, applicability to planning and scheduling, output,
suitability for control, and usage.(27) The information given for CPM, it
should be noted, is also applicable to precedence networks.
Other advantages of network techniques, compared to traditional
methods, are as follows:
I. The network concept brings alogical and scientific discipline to the
planning, scheduling, and control of projects.
2 It separates planning from scheduling and control, leading to more
effectiveness and flexibility.
3. It presents the interdependencies among various activities and the
effectsof their changes on one another.
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Table 8.3. Factor Comparison of Current Project Management Techniques

Factors for Censideration Gantt Charts LOB PERT crw
Installation Training of pes-  No problem: only lnvalves some q ex- Requi
sonnel fo oper-  oneor two per-  training of two  temsive train- training d three or
ate and main- m"Yusually re-  to feur specially ing of [our or more qualified
tamn wired qualified person- more qualified  personnel
nel personne|
Orienmation ol Mo problem No problem Considerable Briel arientation
personnel con- amount required: required
cerned procedural man-
wal usually nec-
essary
Records sysiem  No problem: No prablem Extensive; tends Extensive
required majority of to be complicat-
records main- ‘
tained at work-
ng level
Special require-  None Minimum of out- Outside consult- Outside consulting
ments side help required ing s2rvices gre  Services are required
required
Operation Up-dating No problems No problem: Yoluminous input Considerable input
maintained on maintalned on bi- data required: data required:
daily or weekly — weekly basis but easily pro-  narmally processed
basis: up-dated cessed by mm- by computer
by working level puter
SUPErVISOrs
Monitoring Good Good Very good Good
Need for compu- Mat required Not required Ordinarily re- Required
ter quired, especial-
1y with mare than
100 events
Qurput Graphs: readily  Easily understood Computer tab Computer tab runs:
analyzed by graphic form runa: require requIres group
inspection %-oup presenta- presentation
en
Applicability tor For planning Excellent for Cood Very good: nel- Very good: networking
Planning and manufacturing werking presents presentsall essential
Scheduling control; on R&D all essential infarmation
projects, effec- information
tiveness decreases
as activity inter-
relationships in-
crease
Cost-schedule Fair: but no pro- CGood Very good
alternates vision for mini-
mizing cost
Provision for MNane Nene Very good MNone
uncertainty in
estimates
Flexibility Gaood: self -nd- Fair Very good Yery good
justing for delays
and insccurate
estimates
Lisetfulness for Falr Good .a0d
allocation of . Very good
rEsOUrCes
Output Information  Management Good; however, Good: basic and  Very good: avail- Very good: available in
summary infor- amount of de- not complicated: able in variety variety of forms, excelient
mation tails given calis group presenta- of forms: ade- for cost-minded manage-
for close exam-  tion may be re-  quate but com-  ment
ination uired i
Program status  Good Y good glﬁudt falls ¥ Good but fails te show
end progress show Incremental incremental activity
reports i
Cost information Good Very good Sy progress FV‘::%M”
Timeliness and  Excellent f &  Good Himes mndd Very 5333
quality of danger manufacturing
signals control; not et-
fective for de-
tailed contral
of complex R&D
projects
Availability of  Poor Poor Paor Feor
historical infor-
mation
Suitability for Research proj-  Fair Falr Very good Good
Controd of; ects
Development Fair Fair Very good Good
projects
Production Very good Very good Poar Poor
Subcontracting  Fair Very good Good Fair
Usage 1o Date Shart period Design and pro-  Research Weapon Commercial industries,
planning and con- duction, €.8. Systems and fields of construction,

Linous Manu-
facturing plan-

DEW line, control other large com-
of subcontract- plex government

development projects
and new product intro-
duction

ning Widely ac-  ing for Polaris  projects e.g.
cepted by many  Navigation Sub-  Polaris Project
companiesasa  system followup  Skybolt Program
fundamental production of pre-
centrol tech- ceding PERT and
g CPM eflorts
Source: Reprinted by | i ol Van Nos inhold Company, from Wz_m,m
edition, Carl Heyel, editor (New Yerk, 1973). Capyright 1973 by Litton Educational Publishing.
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It presents the project plan and schedule graphically. Plans are no
longer hidden in the thoughts of the project manager; networks
allow other people, whose activities are interlocking, to review the
network and express their views.

It usually reduces the total duration of the project.

It estimates project duration more accurately.

In the process of preparing the network diagram for a project, the
attention of the project manager is focused on one activity or a
related group of activities at a time. Therefore, the manager has to
think about the project from the start to completion. The manager
cannot draw the network unless he or she makes decisions about the
sequence of various project activities one at a time. Thus,
preparing the network diagram facilitates project decision making.

A network simply represents the logical sequence of the execution
of activities. If activities take a longer or shorter time than
estimated, the network diagram does not generally change.

I't considers the constraints on project time or resources.

It can be used as a simulation model to examine alternative
methods for carrying out one or a number of activities with
different time and resource requirements.

Change in plans and modification of policy can be easily incor-
porated into the network. The impact of these changes on the
project as a whole can be assessed easily and quickly.

It identifies the critical sequence of activities or events from
project beginning to completion.

Network analysis identifies the most critical activities in the
plan and focuses the attention of project management on these
critical activities, thusleading to management by exception.
Promptness and delay in the performance of all groups involved
in carrying out various activities are easily discovered.

Deviation and slippage from the network schedule is easily and
quickly discovered, thereby allowing better monitoring and control
of the project.

Costs can be incorporated into the scheduling o activities. The
whole project can be finished on schedule at minimum cost. The
extra cost of expediting a project can be estimated by time and cost
tradeoff curves. Networks can be used for cost control and fore-
casting.

Networks encourage a more detailed and long-term planning of
projects.

The resources needed for the project can be scheduled by
shifting noncritical activities, or the peak demand for use of scarce
resources can be reduced to available limits by extending the
project completion date.

Networks provide a standard method for communicating and
documenting project plans, schedules, and time and cost informa-
tion.
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The Network Isthe Language of Planning and
Project Management

Network and traditional control techniques are, finally, simply the tools
available to the project manager in her or his overall supervisory and
control role during the implementation of a project. The use and
maintenance of these techniques are only part of the manager's
supervisory responsibilities, which are outlined more generally in Chap-
ter 9. Unquestionably, however, these techniques lay the groundwork
for the successful and systematic execution of these responsibilities,
ensuring the smooth flow of project operation.
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Supervision and
Control

The difference between maintaining a project's activities, once they
have been set in motion, and all the tasks that have gone before, has
been ably pinpointed by one commentator: "Planning, organizing, staff-
ing, and directing are steps taken in preparing to execute decisions,
whereas control is the step taken in making certain that the decision is
properly executed.”(1) After a project has begun functioning in its
assigned areas, regulatory and supervisory measures assume prominence
in the project cycle.

Control has been classically defined as "verifying whether every-
thing occurs in conformity with the plans adopted, the instructions
issued, and the principles established."(2) It therefore follows that, first
of all, the plans, instructions, and principles must be clearly defined and
understood by everyone, forming the standards or criteria by which
performance can unequivocally be measured; lack of initial benchmarks
makes control virtually impossible. The purpose of control, then, is to
find deviations, correct them as early as possible, and prevent them in
the future. The nature of project supervision and control thus requires a
constant flow of information so that deviations from plans may be
spotted and decisions and corrective actions may be taken on time.

It is important to remember, however, that a deviation between
performance and plans is not always the fault of project implementors;
alack of conformity to plans can result from inappropriate plans rather
than inadequate performance. Whether the villain is the plan or the
nonconforming subordinate is sometimes difficult to determine. Plan-
ning decisions frequently have to be revised due to errors in judgment
and forecasts. Subordinates are sometimes penalized for the superior's
planning failures rather than their own performance failures.

The logic used to formulate planning and performance information
should be the same. For example, the premises used in preparing
budgets should be the same as those used to compile accounting and
other performance data. The technical drawings used for inspection
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purposes should contain the same specifications as those used to plan
operations.

Managers should also recognize that a comparison of plans with
performance inf ormaticn may not adequately measure efficiency. The
words or data used in the comparison between plans and actual
performance must be capable of exact comparison. A great deal of
knowledge about environmental, technological, and sociopsychological
factors cannot, however, be defined or measured in precise terms.

And because the mechanisms for supervision and control are com-
plex, any extended discussion of these mechanisms must be specificto
the actors in this process, the content covered by the process, and the
manner in which the process is carried out. This chapter therefore
discusses supervision and control in three sections that deal with the
who, the what, and the how of project supervision and control. To
understand the range of pressures brought to bear on this seemingly
limited task, we must retrace our steps somewhat and once again view
the project cycle asa whole.

PRINCIPALS IN THE SUPERVISION AND
CONTROL PROCESS

Ultimately, every project must have been put forth and commissioned
by some individual or group as the final authority. This authority may
be a national or regional unit of government, a private corporation, a
social organization, or an individual investor. For the purpose of our
discussion, this first principal will be referred to asthe "owner" of the
project.

The owner, of course, soon realizes that he must secure financing if
the project is to succeed, and must engage the services of a second
principal to conceptualize the project and prepare preliminary studies
that will lead to a more definite and detailed design. This second
principal, whom we will call the "designer,” can again be an individual
or agroup, and can be architects and engineers if the project concerns
infrastructure, or social scientistsif itisahuman-development project.
If the results of initial studies are favorable, the designer goes on to
prepare full-scalefeasibility studies and design.

Assuming selection and approval by the owner, a third principal is
usualy called in, referred to here asthe "contractor." Again, depending
on the nature of the project, the contractor could be a building
organization contracted because it submits the lowest sealed bid to the
owner, or an agency that implements a social development or social-
service project.

In addition to these three principals, there must be another actor,
known to all three, whose main function is to coordinate their mutual
efforts. This actor is usually an individual or organization who is a
trusted representative of the owner; for larger projects, she will be
supported by a separate specially qualified staff. This principal could be
a.professional engineer, an architect, or a government bureau chief, and
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she may be known by a number of titlessuch as project engineer, clerk
of works, works engineer, or resident engineer for infrastructure
projects, or auditor for other projects. She may be an associate or an
employee of the designer. More often, she is employed directly by the
owner to see that the contractor or whoever implements the plans
follows them specifically and correctly, not by way of policing the
contractor, but in such a way that she is a help to the implementing
agency. For our purposes, we will refer to this individual asthe "project
manager.” An organization usually cannot supervise each and every
person in a firm, especially when a thousand or more persons are
involved. The larger the project, the greater the possibility that human
error will occur. Thus, it becomes a primary supervision responsibility
of the project manager to check the contractor's work and spot such
errorsin a spirit of cooperation and help.

The interrelationships of these principals constitute a complex
situation, the details of which will be covered later. In a broad sense,
however, dl the principals of the total operation must work together as
a team to accomplish the best finished product in the most expeditious
and economical manner. The individuals involved in the control of a
project for the owner may vary all the way from an individual owner,
who is both authorizing agent and project overseer, especially for small
jobs, to officers of a corporation or organization, who will constitute a
committee or board assisted by a staff of competent technical individ-
uals. Such a group will normally be made up of one or more of the
principal corporate officers of the company, including perhaps the
general manager or the chief engineer. Other members may include
legal and financial personnel and the necessary specialists of the
project. If the contemplated project is large, this committee in turn
may be broken down into subcommittees, each responsible for certain
phases of the total operation.

Usually for infrastructure works, a project that has been defined and
approved is turned over to the designer for development. The person
who functions as the designer prepares the plans and writes the
specifications to fit the needs, desires, and capability of the owner.
The designer's relationship with the owner is one of trust similar to that
of a surgeon-patient relationship. In technical matters, the designer is
an agent of the owner and actsin the name of the owner. One member
of a designer's organization is usually in overall charge of the specific
project from start to finish. If the design contract so provides, asin
some cases, the designer furnishes a resident in full charge of project
supervision at the site who is, as mentioned previously, the works
engineer, or the clerk of work — that is, the project manager. If the
project is a large one, the project manager will be assisted by a
substantial staff. The cost of this kind of service for the owner is in
addition to the usual supervisory fee of the designer.

Some degree of control supervision is necessary for effective
managerial action. There is a level, however, beyond which, from an
economic standpoint, additional information is too costly. The revenues
or savings that result from a correction of planning and performance
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errors must at least be equal to the cost of obtaining the required
information.

For infrastructure work, the contractor executes the plans prepared
by the designer. The contractor has a direct contract with the owner
covering financial matters, but the contract is under supervision of the
designer for technical matters. The liaison among these three organiza-
tions = the owner, designer, and contractor, who are usualy indepen-
dent of each other = isacritical link for various management functions.
The importance of this liaison may be indicated by a study of the
implications of the following sketch representing the overall structure.
This is a triadic situation, each element of which must be kept
coordinated and under control from within, while the entire operation,
an important function in its own right, must be maintained as a closed
system at all times for efficient functioning (see fig. 9.1).

CONTENT AREAS OF SUPERVISION AND CONTROL

To be effective, comprehensive project supervision must encompass all
aspects and areas of the project. Control must, by its own definition,
concern itself with plans, instructions, and principles. More specifically,
the progress of a project must be monitored to see that the correspond-
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ing amount of work is done within the prescribed period of time and
within the resources allocated for it. As Cleland points out, " Standards
used in project management are based on the basic parameters of cost,
schedule, and performance."(3) General control mechanisms, often
based on personal values, are also used to monitor other standards, such
as ethics, organization morale, and personnel development. More so-
phisticated control procedures may be used for asset management,
worker-hour utilization and efficiency, and so on. Because they are
quantitative, however, the basic three parameters of cost, schedule,
and performance are the most concrete for framing factual premises
and redirecting work activities and are, therefore, the most universally
useful. Superiors must be taught to use these, along with value
premises, in their decision making, and then be given enough time to
gain acceptance of their newly-framed decision.

At any rate, for purposes of this discussion, the three categories of
operation for supervision and control discussed individually here are
those identified by Goetz: accomplishments, expenditures, and invest-
ments.($) It is true that several techniques currently in practice, such
as the ACP (Accomplishment/Cost Procedure), have succeeded in
measuring and controlling accomplishments and expenditures simul-
taneously,(5) but for purposes of conceptual analysis, these three
divisions of operation will be discussed separately.

Accomplishments

Management establishes a standard of accomplishment which is used as
ameasure. For example, theamount of work accomplished by a housinn
firm's sales department can be measured against a predetermined sales
volume. Work accomplished in a construction job is measured against
the plans and specifications provided by the designer. A family planning
or rice productivity project is measured against pre-identified targetsit
has set out for itself. Moreover, the project manager is expected to see
that certain partsof the project are accomplished within a given period
of time. The actual accomplishments, as verified by an independent
group, are compared to the original plan prepared for the project. The
auditors or inspectors who report to management check the minute
detailsof the implementation of the project. Such checks verify, among
other things, whether the size of beams are according to plans, that the
excavation meetsthe type of soil expected of the site, that the correct
number of beneficiaries of a social project are indeed receiving the
service, and so forth. The inspectors, who collate the information,
report these measurements to the project manager. The project man-
ager then passes the data on to the owners, contractors, and to the
designer, who may evaluate the progress of the work and make
necessary comments and recommendations.

Because of the finite life of the project, it is imperative that
accomplishment and progress be measured within a specific time
dimension. For this purpose, the management and control information
tool of PERT/CPM discussed in chapter—8is particularly useful.
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Many of these standards are merely restatements of managerial
selections of rival policies, designs, or resources. Policies originate
from studies which may take the form of comparative cost-benefit
analysis, comparative safety, and sometimes comparative times of
completion. Records of actual performances are gathered and compared
with those of originally-determined standards in order to arrive at a
parameter that can be used and refined. These data may bethe basis for
future estimates of costs. Deviations from a certain set of records
lead to managerial investigation and possible remedial action. Most
standards of achievement are applied item-by-item. These are usually
not incorporated in the system of records and reports, although records
of successes and failures are customarily accumulated and reported.

Expenditures

Accomplishments are attained through the allocation and expenditure
of resources — financial, human (worker-hours), material —though these
are normally discussed at the common denominator or monetary
amounts. Each task assignment is accompanied by an expense limita-
tion. Very often these values are the best estimates, based on past
experience adjusted to meet present conditions. These limitations, or
standards of expenditures, enter the system of standards, records, and
reports and are therefore matched against the records of performance.
Excessive deviations indicate need for managerial investigation, re-
views, and action. Investigation can take the form of checking the
values used as standards for the project against actual expenditure.
Standards and measures of expenditures may be in quantity or price,
and are established in both. Material expenditures may be stated in tons
or in monetary values, labor in worker-hours, days, months, or also in
monetary values. Many expense items are sometimes based on physical
termssuch askilos of steel or kilowatt hours.

The physical and monetary standards of expenditure are the baseline
values that may be used to measure the standard of achievement.
Progress of infrastructure work tends strongly to be measured solely
against physical norms; in other projects, the use of social indicatorsis
a recent phenomenon. More generally, standards and measures of
expenditures are stated as relatives, or ratios or percentages of
achievements, that is, the number of hours a mason needs to finish
plastering 100 square meters of wall area, or dollar cost per ton-
kilometer carried by atruck, or dollar cost per square meter of building
area. Employees are expected to attain standards of achievement
without exceeding estimated expenditures or employing more than
standard investments. In any project, the ideal situation occurs when
the expenditures are equal to or less than the collections or allocated
funds.

Larger projects tend to have monitoring subsystems for each major
category of expenditure. Thus, for example, worker costs, both in
absolute terms and in terms of ratio to overall costs, are controlled
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separately. More particularly, worker-power reports by cadre cate-
gories, reporting worker-hour utilizations for specific aspects of the
project, are tabulated and kept, to be compared with original projec-
tions.

In the monitoring of financial resources and comparing performance
with plan in this category, there is no more pervasive or effective
instrument than the budget, at once a planning tool in its formulation
and a supervisory and control tool in its demand for adherence. The
performance of managerial and operating personnel can be measured by
a comparison of budget estimates with accounting and other data. The
planning and foundation of an operating budget is concerned with
forecasting relationships between revenues and costs. The budgeting
process generally begins with the preparation of the revenue forecasts,
based on estimates from sources such as interest from investment and
royalties, revenues from sales, appropriations from governmental
sources, and other information.

From this forecast, the budget for the activities of the project and
other subsidiary budgets are prepared. The materials budget lists the
kinds and quantities of raw materials, parts, and supplies specified in
the activities of the project. The purchase budget specifies the quanti-
ties of materials that must be purchased, together with estimates of
purchase costs. The labor budget specifies the amount of direct labor
necessary to meet activity schedules. Information from the sources can
be used to estimate funds needed to meet payrolls during the budget
period. The administrative expense budget is essentially concerned with
the expenses that result from the performance of general management
functions, including top executive salaries and traveling expenses,
director's fees, professional services fees, and general office expenses.
Two highly significant subfinancial budgets are the cash budget and the
capital additions budget. The primary purpose of the cash budget is to
prevent a lack of sufficient liquidity to finance operations. The cash
budget is an estimate of cash receipts and cash disbursements during
the budget period. Capital additions budgets detail planned expenditures
for additional plant, machinery, and equipment, improvements in ex-
isting facilities, and replacement due to depreciation and obsolescence.

Budgeting is concerned with the expected consequences of planning
and operations, and accounting with the actual consequences measured
in monetary and other quantitative terms. Quantitative variations
between expected and actual results can be used to gauge planning and
operating efficiency. An analysis of such variations is frequently useful
in determining the kind of problem that may be involved. But a
quantitative approach is inadequate without an understanding of the
nature of accounting and budgeting systems and the manner in which
they relate to environmental and organizational conditions.

Many managements require their accounting departments to prepare
daily or weekly reports covering the data. Close watch is kept over cash
balances, receipts, and disbursements. Fixed assets are controlled
through plant ledgers, appropriation procedures, and loading records.
The plant ledgers contain an account for each price of equipment owned
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by the enterprise, each account carries such data asdate of acquisition,
price, source, description, depreciation rate, repair and maintenance
records, and final disposition date and price. The appropriation proce-
dure requires that each project be detailed with savings and costs
estimates. After authorization, a record is maintained and compared to
the estimation on the request for the appropriation. Loading records
show the backlog of work ahead for each piece of equipment, thereby
revealing inadequacies and chronically idle items. The record indicates
what additional equipment is needed and which items can be liquidated
without curtailing operations.

Investments

Managerial control of investments follows the same general pattern as
managerial control of achievement and cost. Standards are set and
performance measured and compared with the standards. Short-run
solvency depends largely on the managerial control of the current
assets. A large portion of the cash available is paid out for worker-
hours; this is an expenditure that cannot be postponed or delayed. The
receivables and collections from clients or from a national budget as
sources of funds and the inventories must be carefully monitored. This
is where accounting helps management a great deal, providing answers
to such questions as: What is the cash balance? How much money will
be collected from accomplishments? How much money will be needed
to meet the current expenditures or maturing accounts payable for
materials purchased on credit? How much cash must be reserved for
payroll and current operating expenses? Are there long-term obligations
maturing, and how may we treat them? Do we pay the loan or should
this be structured for later payments?

Subsidiary to investment supervision and an integral aspect of asset
management is materials control. Just as supervision and control
demand that effective use be made of available financial investments,
so they also demand that effective use be made of materials and
equipment, not having an unnecessarily large supply or inventory on one
hand to tie up the assets, but not having a supply or inventory so low as
to impede operations. The tools of materials and equipment manage-
ment explained in Chapter 8 provide the basic avenues for supervision
and control of thisarea.

THE PROCESS OF SUPERVISION AND CONTROL

Having examined both the principal actors in the control process and
the three general areas they concern themselves with, let us now turn
in greater detail to the project control process itself.
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Control and Coordination, Supervision and Superintendence

Before embarking on a detailed description of this process and the
common pitfalls encountered in its course, let us clarify the ambiguity
of terminology that isoften present in this area.

To start with, control as used here does not mean active supervisory
control of the operation itself, which is actually the function of the
various contractors' organizations. The task considered here includes
the project manager's responsibility for the coordination, preparation,
and approval of schedules, records, and reports of committees as well
as material and equipment deliveries, progress estimates and reports,
and project requests. Many of the specific operations involved in this
overall task will be carried out by the contractor's forces, the exact
division of the work being defined by the contract documents. The
project manager, however, will normally be charged with the project-
site approval of such documents involved. The manager's organization
should provide legal support for such approvals on the basis of accom-
plishments. Administration is always present as an internal function to
provide for suppliers, personnel, and equipment incidental to the project
manager's operations, personnel office space, laboratory facilities,
and interorganizational communication and coordination. On large proj-
ectsin remote locations, this element of the organization may also be
charged with the provision, maintenance, and operation of a camp or
even a community or with all the facilities of a town. Alternatively,
this latter function may be a direct contractual obligation of the
contractor, in which case the project manager will normally be charged
with general supervisory responsibilities only.

On the other hand, coordination and interaction of the various
organizations working for the project are the basic reasons for the
existence of the project manager's operation. For the personnel in-
volved in the position to discharge their duties faithfully, reasonable
consideration should be given to the character of the investigation
procedures. While the inspector is responsible for inspection of the
work, provision must be made for the variety of craftstage operations
involved in the project, for the several materials and items of equip-
ment to be incorporated in the work, for the normal sequence of the
various elements of the total project, and for the degree of coverage
contemplated in the contract documents. The inspector's technical
services will require substantial amounts of survey and ample use of
laboratory equipment. But the project manager's fundamental responsi-
bility to the owner cannot be avoided. The manager must be sure that
the control and supervisory services are adequately provided for at
every stage of the work.

A second major source of ambiguity is the sometimes interchange-
able use of the terms supervision and superintendence. Supervision, the
broader term, is used here in the sense that Albers specifies, as the lead
instrument of contral.(6) Every executive below the apex of the
hierarchy, whether a vice-president or a foreperson, is subject to
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supervision from a higher level. Observing a subordinate's behavior
under various conditions is sometimes the best way to evaluate one's
own performance or potential. Much of the process is informal and
indirect and becomes an aspect of the sociopsychological dynamics of
the superior-subordinate relationship. Superiors, however, cannot con-
stantly keep watch over their flocks if they are not to be overwhelmed
with work. There are also good motivational reasons for not carrying
supervision to an extreme. Accounting and other indirect control
devices make possible a greater degree of decentralization and tend to
give more personal freedom to subordinates. Therefore, the control
process generally involves some combination of supervision and indirect
techniques.

Superintendence, however, takes on much more specific meaning in
the context of project management. While supervision is an act or
oversight to inspect with authority, superintendence is an act or
oversight for the purpose of direction.

To further illustrate this distinction, we can say that supervision is
the responsibility of the designer; superintendence, that of the general
contractor. As a supervisor, it is highly desirable for the owner to
provide funds separate from the design fee for the employment of a
person responsible for the superintendence and overall control of the
project; this is the role of the project manager. The project manager
thus provides countersuperintendenceas a valuable and usually welcome
check to the activities of the contractor and subcontractors. The
coordination and superintendence of the progress of the entire project
is principally the responsibility of the project manager and demands
detailed personal attention on the manager's part. The progress of the
work is under the command of the various contractors' superintendents
over their respective scopes of work, and the resulting installation is
inspected by the project manager. Thus, the carrying out of the work is
under the continuing analysis of two competent, responsible individuals,
each representing one of the principal parties to the contract; the
project manager representing the owner and designer, and the super-
intendent or project engineer of the contractor representing the latter.
Should they disagree, they must promptly suggest the proper changesto
clarify the matter and go through the established lines of communica-
tion and authority to the designer and owner for a final decision.

The implementation and control in the execution of plans for
infrastructure works rests with a general contractor. No general
contractor, however, performs all parts of the project with his or her
own forces because some parts of the work are subcontracted; other
highly technical work is given to specialized contractors. Very often,
for example, the general contractor in an infrastructure project takes
care of the excavation, concreting, and erection of steelwork, but the
specialized work, such as finishes, tinsmith, electrical installations, and
plumbing, are subcontracted to specialists. The general contractor,
however, controls all parts through established lines of communication
and authority. With the general contractor's own workers, the control is
direct through the contractor's own organization channels. With the
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subcontractor's workers, the control requires a definite means of
clearance with the subcontractor so that there is no interference with
the orders given by the subcontractor's own organization to comply with
the elements of the work or any of the details affecting the sub-
contractor's related activities. It is imperative for a .general con-
tractor at the start of the project to work out with each subcontractor
definite channels of authority and specific proceduresfor using them. If
the project is allowed to get underway with policies made on a day-to-
day basis, meeting new situations as they come up without any
reference to an overall plan of operation, confusion will prevail.

The broad responsibilities of general superintendence are discharged
by proper performance of agreat many detailed operations, namely:

0 Hiring, assignment and discharge of personnel

0 Purchase and delivery of materialsand equipments

o Contract changes in the form of changeorders dueto correctionsor
changesin the original plan

0 Keeping of cost records, including labor, materials, and miscel-
laneous expenses

0 Project office control, including job meetings, office operation,
financial transactions, and maintenance of safety standards(7)

The Sequence of the Project Manager's Control Process

The project manager's area of control begins with ensuring-that the
implementation contracts and agreementsare in order.

1. Based on these agreements, the first step is the preparation of a
complete and realistic implementation schedule, not only in terms of
timetables but also in terms of financial, human, and other resource
allocations. This is required as a basis for the evaluation of the
contractor's progress.

The contractor will, in the preparation of an estimate, prepare a
schedule. If the invitation document states a required completion, this
will be accounted for; and equipment, workers, and material delivery
schedules will be planned accordingly. If no completion date is spec-
ified, the contractor will plan work for the maximum operating
efficiency for the equipment and personnel available, with due regard
toseasonal, climatic, and environmental conditions of the project.

Normally, the designer will also have aschedule, taking into account
the requirements of the owner and making all possible allowances for
the known social, political, and environmental conditions of the local-
ity. This schedule will usually be available to the project manager's
personnel charged with control operations, and will be referred to as
the basis on which the manager estimates rates of progress, percent
completion, and whether or not the construction ison schedule.

The development of a workable schedule is an area requiring
considerable experience and a high order of informed judgment. Since
thisfirst step establishes the benchmarks for the ongoing supervision of
the project, it cannot be overemphasized.
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2. Next, the project manager must have an organized and systematic
method for gathering information comprehensively, thoroughly, and
promptly, and this is best accomplished through consistent and uniform
record keeping. This procedure is essential, not only for the project
manager, but also for the owner and the designer. The project manager
functions on behalf of the designer for job control, and on behalf of the
owner for financial control. The manager must therefore keep accurate
records for the numerous transactions involved as part of his or her
responsibilities. These records consist essentially of the following
documents: a) drawings and revisions; b) specifications and revisions; c)
correspondence; d) actions of committees; ) minutes of conferences; f)
control surveys; g) inspection reports; h) implementation progress
information; and i) progress payments. Other reports peculiar to each
type of project, whether social, infrastructure, health, or agriculture,
are also of course required.

3. The project manager must establish channels of communication —
and authority to use them — through which information on progress is
conveyed.

As indicated earlier, the supervision of the field operations by the
project manager involves interrelationships among the owner, the
designer, and the contractor. Ultimately, the project manager may be
employed directly by the owner or by the designer. Whichever the case,
the exact relationship should be clearly and specifically defined in the
contract documents and clearly understood by all concerned. The
project manager's scope of responsibility, it should be noted, is subject
to revisions mutually agreeable to all the parties concerned. But one
thing is certain: the manager should always be at the project site or be
readily available at all times to fully exercise responsibility and
authority in the inspection and control functions described here.

Many large projects may have two separate divisions. the project
site inspection and control operation, under the office of the project
manager, and the owner's overall inspection and control agency, which
will maintain a continuing overview on all projects within the organiza-
tion. Representatives of this latter agency will report directly to the
owner or representative, while the project manager will report to the
designer in matters of technical problems or design. When visiting the
project site, the owner's control agency people will usually report to,
and operate through, the agencies of the project manager. Their exact
functions and authority will depend on the specific details of the
organization involved. This is the manner in which the project manager
and the other principals normally clarify authority and communication
linesfor control purposes.

Besides a central office and a field site, large projects will have
attached to them a number of professionals, whom the project manager
will need to supervise, guide, and advise. The authority of the project
manager needs to rest in an individual with experience who can provide
the leadership to young professionals keen to advance in their careers.
The project manager must bring the project staff together as ateam to
work together toward a common goal. Supervision or direct observation
of asubordinate isimportant and should not be neglected.
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The professional character of these positions introduces further
responsibilities. These are suggested by the wording of many standard
contract forms which provide that the project manager should have
final decision on a wide range of project site questions. This provision
places the project manager in a quasijudicial position between the
parties of a contract and implies an objectivity in the manager's point
of view which in no way should be influenced by the ultimate sources of
her or his compensation. Thus, it will sometimes happen that the
project manager will defend the contractor's performance above and
beyond the requirement of the applicable plans, specifications, and
contract documents. This is not an agreeable situation, particularly
when it is clear that the performance desired by the owner is in fact
more than what is usually accepted as good practice. When the contract
documents are specific, however, they must govern. Even when they are
ambiguous, in fact, the contract documents must rule. The latter case
is even more troublesome, because in resolving ambiguities compromise
solutions become necessary. Usually such solutions please no one. The
general exception to the principle of adherence to the contract
document arises when it is obvious that the documents are in gross
error and would lead to the production of works that are hazardous to
the users or to the general public. Insuch a case, the project manager is
professionally responsible and due notice of such error is given to all
concerned. Adequate corrective measures should be taken to include
work stoppage if it becomes necessary.

Generally, however, and especially for major changes, the final
arbiter in technical matters of a project is the designer. Where the
project manager may make certain decisionsin thefield, final decisions
have to be made by the designer, who is ultimately responsible for the
project. In some countries, the designer is, by civil code, responsible for
the safety of the design for a considerable number of years. Hence, the
project manager becomes the eyes and ears of the designer who
assumes these responsibilities. The designer is not on the site but must
rely on the project manager's inspection report. For this reason, and
also to preserve professional objectivity which gives the managerial
position its quasijudicial character in everyday decisions, the project
manager must be supported by a system of comprehensive records and
information channels.

Thus, the organizational structure of the project manager's staff
follows, in a general way, the organizations of the general contractor
and the designer, since there will be a corresponding project site
function related to each element of these organizations. These inter-
related functions must further be more organized in an orderly fashion
for smooth and efficient operation.

4. Once communication channels are established, the information on
project progress should flow through them regularly and fill the project
manager's records and repodts. Supervision and control in this sense is
thus not so much direction of the operation (which is much more the
contractor's task) as maintenance of continuing up-to-date information
on the current status of the project, primarily in the form of reportsto
the designer and the owner.
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The compilation of data for the progress report will normally begin
either with the contractor's field forces or with the project manager's
inspectors in the field. When the contractor initiatesthe information, it
will usually be set up a day or two in advance of the cutoff date, based
on projected progress of the work, and turned over to the field
inspection personnel concerned in timeto alow a check on the status of
the designated time period.

The information thus flows into the project manager's office for
synthesis. It is important, of course, that the project manager provide
input, even taking the extra precaution of maintaining a separate,
careful chronological record or daily logbook of every development,
including weather conditions and special situations. The synthesized
progress reports are finalized by the project manager's organization and
are distributed through channels prescribed by the owner, the designer,
or the contractor, depending on the level of detail of the project
information involved. When there is a high level of popular interest in
the project, asin the case of a service facility being contracted by a
public agency, the progress report may also be released publicly by the
project manager.

Since these data reflect a complete cognizance of the statusof all
elements of the work, including the preparation of payment estimates,
they are also usually gathered under the supervision of the same group
responsible for the final form and check of such estimates. Similarly,
since this group has in effect been carrying out a systematic check of
the progress of each element of the work, it is usually charged with the
compilation of the formal completion report prepared under the project
manager's direction. In a broad sense, these operations represent the
owner's continuing control of the construction, for which the manager is
paying.

Obviously, the communication flow cannot be only one way, toward
the preparation of the reports. The possibility of planning errors also
requires a constant inflow of information about such environmental
forces as product markets, resources markets, and innovation. A two-
story control and feedback system indicates both planning inadequacies
on one hand and implementation delays and variations on the other
hand. It provides for adjustments in organizational behavior and proper
adaptation to environmental changes.

If this feedback is regular and frequent, variations can be spotted
and corrected promptly before they become serious problems, much like
a thermostat operates.{8) The analogy is useful: the desired temper-
ature is communicated to the system by setting an indicator. The
chillers respond by turning on or off asthe actual temperature varies by
some amount from the desired level. A good thermostat will keep a
room at fairly even temperature, but a badly designed thermostat will
send the temperature into violent oscillations. A similar situation can
arise from feedback failuresin business and other organizations.

Alagin the flow of information about an environmental change and
a failure to take prompt action can cause a sequence of adjustmentsin
wrong directions. An organization such as an agricultural co-operative
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project, faced with severe fluctuations in the demand for its products,
may find itself increasing production when it ought to cut production,
and conversely. Production schedules may never be in accord with the
actual market situations because information about an increase or
reduction in demand is received or acted upon after demand has again
moved in an opposite direction. Although the transformation period,
lead-time requirements, and planning considerations limit adaptability,
an organization can often increase its survival power if information
about an environmental change is received in sufficient time. Similar
problems can arise internally in an organization. For example, a
relatively minor morale problem can become a serious labor problem
because a lack of information precluded prompt corrective action; top
management may not become aware of the problem until a horde of
union officials storm the executive suite. Such a development might
have been avoided with timely information about the problem. Costly
consequences can also result from inadequate information about such
matters as the quality of production, customer complaints, industrial
accidents, a shortage of personnel, and research and development
difficulties. :

5. The comparison between the information gathered on project
progress and the specifications in the master implementation schedule
isthe next logical step.

The objective of the analysis of the variations and discrepancies
between plans and implementation is to institute prompt and effective
corrective action. If, for instance, a set of plans shows details that are
not workableinthefield, the field person notifies the designer of these
conditions and suggests possible practical solutions that may require
plan modification. Thus, plans as well as policies may have to be revised
to accommodate site conditions that were not foreseen during the
design stage. Reports flow back to the organization to indicate dis-
charge of responsibilities, degree of success achieved, and changes
made to fit site conditions. Such reports are necessary in laying further
plans, revising policies, and issuing further ordersso that the implemen-
tation of the project may continue. In view of these activities, the
project manager must be able to supervise and control the implementa-
tion of the plans to realize the established goalsin a rational manner.

6. On occasion, the regular analysis of variance callsfor rnwe than
routine adjustments handled at the level of the project manager and the
contractor. Sometimes substantial contract changes in the detailed
provision of the plans, specifications, and requirements are likely to
become necessary. Changes may emanate from the owner, who in the
course of the implementation receives inputs that changes require-
ments, or from the planners themselves, who have to conform to actual
conditions as they become evident in Lieu of the assumed or projected
conditions used in the preparation of the plans. Since any modification
of terms of a contract must be a matter of legal necessity, it must be
put on formal record and be the subject of a supplementary agreement.
This is important for each and every set of changes. These changes
must be properly accounted for, as normally any change in the plans
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will affect not only the cost but also the time of completion. The full
formalization of the contract must be accomplished by the original
contract between the owner and the contractor, and usualy the
designer isthe party that undertakes the negotiations.

Insofar as such modifications reflect project site developments, the
information must come from the project site itself. The owner's source
of such information, as well as the designer's, is usually the project
manager's organization. On a small project, this may not require much
effort, but on a large project it will usually be found advantageous to
establish specific responsibilities for change-order records in a group so
designated within the field office. The construction control group of the
project manager's organization' will sometimes be responsible for pre-
paring revisions to the basic implementation schedule in connection
with change orders, because éf their more direct contact with the
current situation from an overall point of view. Such changes will
usually be complete enough and may require changes in the critical path
network.

Change orders arising on the project site will usually be of two
types: one type arises from the development of unexpected conditions.
Normal subsurfacing exploration may fail to reveal some important
foundation condition or the presence of some important variations of
subgrade material through which the contractor's operations must
proceed. Seasonal climatic conditions may be exceptionally severe,
necessitating special protective or remedial work, or seriously dis-
rupting schedules in such a way asto interfere with normal sequences
and develop the desirability of some sort of change in the contractor's
schedule. A particular material or equipment supplier or a resource
person who has to submit certain data may, for reasons not connected
with the project, be unable to meet precise commitments, requiring the
substitution of some other material or items of equipment or the
modification of some related element. These unexpected situations are
by definition impossible to predict. The second type of change order
arises from field operations that necessitate a revision of contract
estimate quantities or a revision of schedules to conform to the exact
conditionsoccurring in the field, or exact quantities actually used.

It is usually a relatively simple matter to devise appropriate and
entirely adequate alternative procedures and go on with the work.
Often such changes will involve no change in the monetary value of the
work, or else will balance the cost of the changes against the costs of
the original contract. In such cases, all that is required is a proper
record of the changes, all the information about their developments,
and finally the negotiation and recording of the supplementary agree-
ment covering them. Any change, whether initiated by the contractor
or by the owner, must be under the control and approval of the
designers. In other cases, changes arising from unexpected project site
developments involve substantial changes in the contract costs. Un-
expected added costs may be possible or substantial technical changes
may be required for proper accomplishment of the owner's purposes. In
such situations, the detailed record of the changes, while of no great
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legal significance, acquires in addition the usually recognized impor-
tance of added financial obligationsto be met.

Since a proposal for change order may be initiated at any level in
any of the organizations involved, the change-order record should
include specific information, asavailable, concerning the individual who
initiated the action and the reason for proposing the change. The
authority for the approval of a change is critical, and should be clearly
defined in the relationships set up among the owner, the contractor, the
designer, and the project manager. Often the organizational level at
which a change order will be approved is established in relation to the
amount of change in the contract cost involved. Thusit will be noted
that the exact changein the cost resulting from the summation of the
items noted earlier may be the determining factor in who finally
authorizes or disallows the proposed change.

7. As the project draws to its conclusion, the last control function
will be the preparation of a final report embodying highlights of the
progress reports, deviations from original implementation schedules,
reasons for these deviations, and corrective actions taken. This report
will supplement the "as-built drawings" on the implemented works,
including notations and any changes made in deviation of the original
plans, and will include notation of special circumstances or situations
arising during the progress of the work. The completion report or final
report will be generally based on the inspection of the field personnel,
whose assignment gives them first acquaintance with the project. Thus,
project diaries become advisable for many reasons. They are the
logical basis, thefirst draft, of thefinal report. A full narrative of such
diaries may not normally be incorporated in the completion report;
rather, only unusual and particularly significant items. The logical
outlines of the key steps of the work, however, and the tabular and
graphical summaries included in the progress report can be made part
of thefinal report.

The final inspection, from its name, is the last thorough checking of
the features of the contract. This should be scheduled only when the
work is substantially completed. Any deficiencies noted during this
inspection by the inspection personnel should be recorded on the final
inspection checklist, sometimes referred to as the punch list. Items in
this list must then be completed and rectified or redone as directed
before the contractor is released from liability and before final
payment is made. Because of the contractor's interest in a prompt
settlement of a contract, which requires satisfying the items on the
checklist, and because of the distinct possibility of a difference of
opinion concerning the existence of deficiencies, the final inspection
should be made personally by the project manager or by a completely
responsible, properly designated representative who has the authority to
come to final agreement with the contractor.
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The Project Manager's Attitude During the Process

There is one other consideration worth noting at this point. The project
manager's operation is but one element of the total project, which
exists for the purpose of providing afacility, or delivering a service, or
achieving a target desired by the owner. Both contractor and project
manager should keep this fundamental purpose in mind and cooperatein
carrying it out. It has been noted earlier that the interest of the owner
and that of the contractor diverge on the question of cost. The owner's
financial interest is preserved by securing the most valuable facility
under contract provision at the least possible cost. The contractor's
financial interest is preserved by accomplishing the construction facil-
ities in the most economical manner possible under the contract
provision in order to increase profit. Asthe owner's representative, it is
normal for the project manager to demand the highest type of output
with the best resources, or the highest type of installation with the best
materials and equipment within the scope of the contract. A reputable
contractor is as interested as the project manager in completing a
sound and honest project and will be genuinely grateful for a conscien-
tious assistance in checking for errors or mistakes or defective mate-
rials and equipment.

The project manager's personnel are supposed to maintain vigilant
checks for any defects in the completed work, and the contractors,
among others, expect them to do this. They should not be allowed to
obscure the basic fact that the fundamental responsibility of the
project manager is in complete accord with the fundamental responsi-
bility of the contractor's personnel for the completion of a soundly built
facility or a satisfactorily delivered service, in full accordance with the
intent of the contract documents. Projects organized and carried out
with this underlying concept in mind will normally proceed with less
friction and are bound to produce better results.

CONCLUSION

This chapter has attempted to provide a systematic overview of the
supervision and control phase of project management, describing the
principal actors in the process, the three general areas of supervision,
and a sequential description of the process itself. The treatment should
provide general guidelines, although the nature of the particular project
will dictate specific differences and approaches. Nevertheless, at-
tention to the broad guidelines underlying supervision and control pays
off in rich dividendsin the long run, and will be particularly useful when
the project enters the completion and handover stage, to be discussed in
Chapter 11.
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NOTES

(1) DI. Cleland and WA. King, Systems Analysis and Project Manage-
ment (New York: McGraw-Hill, 1968}, p. 246.

(2) Henri Fayol, General and Industrial Management (London: Sir Isaac
Pitman and Sons, 1949}, p. 107.

(3) Cleland and King, Systems Analysis, p. 249.

(4) Billy Goetz, Management Planning and Controls (New York:
McGraw-Hill, 1949).

(5) "Accomplishment/Cost Procedure (ACP) correlates cost with sched-
ule accomplishment, comparing the difference between actual cost and
budgeted cost with the difference between actual accomplishment and
planned accomplishment. The posture of both elements of information
is depicted at the same time." Elery Block, "Accomplishment/Cost:
Better Project Control,” Harvard Business Review, May-June 1971, p.
111. Cf. also Arnold Saitow, "CSPC: Reporting Project Progressto the
Top," Harvard Business Review, January-February 1971, pp. 88if.

(6) Henri H. Albers, Principles of Management: A Modern Approach, 3rd
ed. (New York: John Wiley and Sons, 1969).

(7) Elmer Munger and Clarence Douglas, Construction Management
(Englewood Cliffs, NJ: Prentice-Hall, 1970).
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Completion and
Assimilation

Project activities are brought under a unified form of management to
achieve a given objective within a specified time period. Once objec-
tives are achieved, the project must be dismantled and its remaining
resources, both human and physical, transferred to other organizations.
Completion prepares the project for phasing out and handover to the
new administration; handover transfers project activity and resources
to the new administration. These are critical tasks of planning which
are sometimes neglected in traditional project management. Resources
are rarely completely expended at the close of a project, and failure to
utilize and transfer them efficiently is a common weakness in project
management.

Phasing in and phasing out of resources, in fact, is a process that
occurs throughout the project cycle. After the project has been
approved, the project organization will require resources to implement
project objectives. Sometimes each phase requires a different set of
resources; often skilled specialists or specific equipment will be needed
only for short periods. At the close of the project, all remaining
resources must be smoothly transferred to the new organization or
another project. But because few project-operation plans include de-
tailed planning for completion and assimilation, the utility of the
resources is often treated as nil after the project is completed, thus
substantially adding to total project costs.

COMMON PROBLEMS OF PROJECT COMPLETION

International assistance organizations found the following to be com-
mon causes of difficulty upon project completion.

1 Failure to expeditiously terminate "unsuccessful" projects
due to inadequate monitoring and control by central govern-
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ment authorities and international assistance agencies, polit-
ical defensiveness and unwillingness to admit failure, or
resistance on the part of constituency groups.

2 Restriction of benefits and outputs to a smaller group of
recipients than intended by project design; demonstration and
spread effects of the project are limited except where
special effortsare made to amplify them.

3. Failure to prepare and submit project completion reports,
complicating project evaluation and delaying formal close-
out of loans and grants.

4. Inadequate or inappropriate utilization of outputs of com-
pleted projects by beneficiaries; failure of the government
and international assistance agencies to plan for user train-

ing.

5. Difficulties of the donor agenciesin terminating their contri-
bution to a successful project prior to completion without
jeopardizing continuation of the project.(1)

To avoid these. pitfalls, project managers must plan for this stage of
the integrated project cycle in a systematic way, with the goal of
smooth and efficient handover of authority, assimilation, and transfer
of resources. Before discussing specific procedures, however, let us
examine what the actual process of project completion involves.,

The completion of a project can take place in several ways. Some
projects will be completed and ready for operation immediately, while
others will phase out on a stage-by-stage basis over a period of time as
various segments of the project are completed. The completion of a
project requires an array of different organizational activities to be
prepared so that the project can be integrated into an ongoing organiza-
tion for future administration and operation. With some projects,
however, a new organization may need to be established. In the case of
a hydropower project, for example, where the main construction
involves a dam and a power station, the construction phase may have
been completed before the transmission and distribution systems have
been installed. This may create a need for an intermediate organization
to maintain the dam until it becomes operational.

Where projects are completed, but not fully operational, clear
responsibilities and organization? settings under which the project will
exist until it is completely operational must be established. This
requires a great deal of detailed planning prior to the stage of
completion being reached, because of the numerous responsibilities and
liabilities involved in a project. Where a contractor completes an
operation, questions such asinsurance, responsibility for public liability,
security measures, and protection of assets must be clearly recognized
and the responsibilities clearly defined.
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THE PROCESS OF PROJECT COMPLETION

The completion procedure for all projects should include a completion
report and a phase-in strategy for the permanent or temporary organi-
zation that will be responsible for the continuing operational activities.
Where a project is completed in parts, as each part is completed its
handover may take place. The lead time between the handover of the
first completed component and the final one could be several years, so
a number of activities must be considered:

The completion procedure must be planned and thoroughly analyzed
by the project manager. Several stepsare involved in this plan.

1. A project completion schedule should be prepared. The schedule
will involve the estimated completion dates of the whole project and of
the various stages of the project. It sets down the terms of completion
for the contractor and for the final user, as well as for the funding
agency concerned. To accomplish this, several factors need to be
established:

a The financial aspects of the project, including the amount that
may be retained by the funding organization following comple-
tion of aparticular stage;

b. The responsibility for the risk of the completed project once
agreement to hand it over has been reached,;

C. The resources including workers, commodities, and physical and
technical aspects required by the organization given the respon-
sibilities for the project operating it;

d. Notification of change of the control status must be made to
outsiders concerned with the project in both a direct and indirect
manner.

2 A special reporting and management information system should
be established as the project or the stages of a project come nearer to
completion, so that full information relating to the project is available
for the contractor, funding authority, and the organization who
will be taking over the completed project. A number of reports must be
completed for the funding organization and the policymakers, together
with details the future administrators of the project will need.

3. All the contracts must be finalized, loan facilities terminated,
and institutions such as local banks, insurance organizations, and other
authorities notified of the proposed changes in administration. Un-
expired contracts will also have to be negotiated and a number of other
activities, such as maintenance and insurance, may need to be carried
over. At this stage, technical reports to enable future projects of a
similar nature to learn from the project's experience could be prepared.

The completion of a major project may create a major disruption
within a community. Every effort needs to be made to ensure that
where resources are withdrawn from a community, aslittle upset to the
social life as possible is experienced. Thisis particularly the case where
local tradespeople, workers, and others have developed businesses and
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employment opportunities around the project's activities. Wherever
possible, the warnings and implications of completion and handover
should be made known to the community so that steps can be taken well
in advance to avoid what could be serious social disruptions. Most
projects are implemented with the purpose of increasing the welfare
and bringing benefits to a community. Where a large section of the
community becomes deprived of employment or of income through a
project's closing down and large numbers of personnel are forced to
leave the district, this prospect should be made known well in advance,
so that people and businesses are not encouraged to go into business or
become dependent on an activity that has alimited life.

HANDOVER

Many projects do not show a clear line between areas of responsibility

at the handover stage. Thus project planning must take into account the

important task of operation as an ongoing production unit for projects.

The objective of project development is to enable an output to be used

for the benefit of the country or organization initiating the project.

This can only happen if sufficient skills and resources are available to

ensure that the project can be utilized as a working arrangement. A

checklist for handover includes such factors as:

1. The appointment of a management team to take over the project as
an ongoing operation.

2. The preparation of an outline scheme with budgetary estimares to

ensure that the project will operate within the financial resources

available.

The securing of approval for the project to become operational from

government, local government, or other authorities.

Contracting with suppliers or service organizations to ensure that

necessary resources flow into the project.

Forging an understanding with authorities regarding such matters as

taxation, union requirements, etc.

Obtaining necessary licenses to enable the operation of the project

to get underway, ordering of special equipment or training of special

staff sothat the project is ready to begin on schedule.

Handover can, therefore, be a complex procedure. Since both the

project managers and the receivers of the completed project are unlikely

to have had much experience at handover, great care needs to be taken

that all eventualities are covered.

o ¢ oA~ W

DI VESTMENT PLANNING

According to Berger, all resources in project organization can be
divided into two main categories: durable physical resources and human
resources. The proper utilization of durable physical resources after a
project is completed requires the arrangement of an appropriate
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maintenance and scheduling system; failure to provide for maintenance
may result in rapid depreciation of these assets. This system, it should
be remembered, differsfrom the system required to organize construc-
tion, for example, during the project's actual lifetime. Many instances
can be cited of projects developed without integrated and systematic
planning whose equipment, with several years of life remaining, was
abandoned at the end of the project along with special equipment that
had been used for specific purposes during the course of the project.
Such neglect of the tasks of project completion and assimilation occur
frequently in the case of projects that are heavily influenced by
political considerations.

The physical resources will vary from equipment, plant, and machin-
ery to small tools. Unfortunately, some projects do not properly utilize
or maintain equipment, such astractors, after the project is completed,
causing considerable wastage. Buildings constructed specifically for the
project are sometimes left abandoned. If the future use of buildings has
been considered in the early stages of the project, demountable
buildings could perhaps have been used, which could have been relo-
cated fairly cheaply. Or a rice project, for example, may require earth-
moving equipment in the construction of irrigation ditches. The project
life may befive years, but the greatest use of the equipment will come
in the first three years. Thus the life of the project is three years in
terms of this particular resource utilization. It would be possible to
discover that the average life of the earth-moving equipment in the
project country is estimated at five years. The resource concerned has,
therefore, a two-year period in which it can be utilized in some
alternative activity. It is necessary to consider alternative uses and the
available activities. Earth moving equipment can also be used for other
projects such as building roads, construction of buildings, drainage of
swamps, etc., and there would be a likelihood that some of these
activities would occur within the two-year period of resource avail-
ability. The project manager would have to find out details about the
alternative activities so that joint or collaborative planning for divest-
ment and acquisition can occur. There are, however, built-in constraints
to resource transfers. One problem might be the question of the type of
equipment. Large earth-moving equipment, for example, may not be
able to be moved into the area where it is needed. With some resources
it is necessary that special skills are available to maintain equipment;
otherwise serious breakdowns can occur.

Human resources must be one of the most important concerns in
project completion and assimilation. Human beings have hopes or fears
about their future. It is essential that long before a project ends, the
project manager provides some means for accommodating the em-
ployee's personal goals. Planning is needed to reallocate such personnel
to other projects or organizations. Human resources can be transferred
to a permanent as well as a temporary organization. Persons working
on a project are conscious that the life of a project is limited. They are
also conscious that their skills, while useful on that project, may not be
readily saleable in areas close to the project location. The key to
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successful divestment of human resources is that the particular skills
and competencies of the persons be well known and that there be a
matching of the person with opportunities the project manager should
seek out. The problem of constraints because of accommodation and
family commitments can also create problems. The cost of relocating
people is often expensive. Cultural and ethnic considerations may also
have to be taken into account. A significant difference between
physical resources and human resources is that people will have set
ideas as to what they want to do at the end of a project, and these
should be known as early as possible by the project manager so that
appropriate steps can be taken.

Attention must also be paid to the recruitment and training of
personnel to manage the newly-established facilities. Not only re-
sources allocation, but the transfer of administration and the organiza-
tional system from project status to "normal operation” is also an
important concern at this stage. Wherever possible, suitable project
personnel who want to remain under the new organization should be
given the opportunity to do so.

A third category can be added to physical and human resources,
namely, intangible resources. Intangible resources are those developed
through goodwill generated within a community, such as the agreement
to gain access to a project through private land. If they are positive,
these resources may be turned into an advantage by ensuring that
cooperation on future projects is obtained from the community con-
cerned. The resources may enable development that would not normal -
ly occur to be implemented, and this should be recognized as an
important aspect of a project's outcome.

The orderly transfer of all these resources must be contained in a
project divestment plan. The process of divestment planning must
commence well before the project is due for completion. Divestment
planning should, in fact, take place before the project begins, along
with the other aspects of project planning, so that management and
employees alike on the project all have a fair understanding of what the
final outcome will be.

Two prerequisites are necessary for intelligent planning of project
completion and assimilation: 1) information about alternative activities
where resources can be utilized, and 2) the capability of acting on this
information.(2) In this case, sectoral or regional planning agencies have
to collaborate with project managers to transfer resources with left-
over utility from one to another project. Berger also points out that the
project manager must possess four kinds of information to make good
decisions about this stage:(3)

1. The expected duration of the project and the use of the resourcesin
the project.

The expected lifeof the resources.

Alternative uses of the resources and availableactivities.

Inherent constraints on the transfer of the resources.

In some cases, it should be noted, future projects may be planned
and based around equipment and resources presently being used in

ENFATN
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another locality. The multiple use of resources both physical and human
can, in fact, play a major part in the planning of development within
the planning system of the country. A great deal of the responsibility
for divestment planning here will fall upon the project manager, who
must be conscious of the future use of personnel and the physical
resources, so that inquiries can be made as soon as completion deadlines
become areality.

For divestment planning to be successful, reliable information is
necessary. For proper planning to take place, decision makers must be
aware of the extent to which resources are being used in the project
and the life and availability of each. Strategies on alternative uses of
resources should be developed and the problems of transferring re-
sources recoghized at an early stage of the project.

Care must be taken, finally, to see that maintenance of physical
resources does not slacken during the divestment process. Similarly,
personnel should be encouraged to work during divestment at as high a
capacity as they have throughout the rest of the project. Sustaining
employee performance at the project's end can best be accomplished by
ensuring that they have a jobto go to once the project is completed.

The success of a project is usualy measured in terms of achieving
stated goals. The tasks of completion and handover, however, provide
the opportunity to measure the project by a rather different yardstick:
the manner in which available resources were divested. The importance
of intelligent divestment becomes even clearer in the process of
evaluation, the next task in the project cycle.

NOTES
(1) Michael Berger, RA. Johnson, James Lowenthal, and Raymond
Radosevich, " Divesting Project Resources" (Vanderbilt: Graduate School
of Management, 1974}, p. 1.
(2) Ibid.
(3)Ivid.
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Phase 4 -
Evaluation and
Refinement






Post-Project
Evaluation

Evaluation should be an ongoing activity throughout the phases of a
project's lifetime and it should not end with the project itself. A post-
project evaluation should be conducted to measure whether the project
did meet its desired objectives, and if not, where and why it failed; such
an analysisis a minimum requirement. The post-evaluation phase of the
project cycle is an all-important one, as it links the project with the
planning phase of the wheel; it links the specific with the general, the
project itself with the policy that formulated it.

In the project cycle, project evaluation appears chronologically as
the last of several phases in project management. Unfortunately, thisis
sometimes also indicative of the low priority and importance it gets
from project managers. Project implementation has traditionally re-
ceived the lion's share of the effort; recently, project planning has
received greater and greater attention. Project evaluation has yet to
come into itsown. There are many reasons for this neglect.

In some cases, failure to provide adequate evaluation has been due
to the sociopolitical nature of projects — thus, accountability for funds
that have been spent or blame for project failures are not actively
sought. In other cases, given the scanty resources of a country's
economy, funds are thought to be better spent toward new and
necessary projects, not to the review of old ones. In still other cases,
reasons have been loss of interest in past projects; absence of an agency
directly responsible for evaluation and follow-up; absence of a team or
agency responsible for the entire project; lack of appreciation for
evaluation; or lack of adequate planning for the whole project —
meaning that standards or objectives were never comprehensively
determined and the project, like Topsy, "just grew."

Some of these reasons do not necessarily exist only in developing
countries. They happen everywhere, a circumstance that accounts for
the only recent emergence of literature on techniques and procedures in
project evaluation. Even less literature is available on aspects related
to the scaling down, termination, and reallocation of project resources.
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Yet the importance of post-project evaluation cannot be under-
emphasized. The limited resources of developing countries certainly
demand that their administrators should ensure that projects are well
planned and efficiently initiated. But even more, administrators must
see that these projects are well maintained, effectively and efficiently
achieve the objectives of the individual project, and contribute to the
development of the country as a whole. While this may seem obviousin
theory, all too often the dictates and pressures of short-run perfor-
mance indicators shift the allocation of priorities away from evaluation
toward new, more activity-oriented areas.

EVALUATION IN VARIOUSSTAGES OF THE PROJECT CYCLE

It isimportant to note that post-project evaluation isdistinct from, but
assumes as necessary for project success, both ex ante and ongoing
project evaluation. Indeed, because post-project evaluation is linked
with different types of project evaluation in earlier phases of the
project cycle, the following section briefly examines the activities
involving evaluation at each point in the history of the project.

Evaluation During Planning and Appraisal

In the early days of a project, evaluation is conducted when project
proposals, prefeasibility studies, and feasibility studies are considered.
In effect, these evaluation processes involve different sets of docu-
ments and different evaluating bodies at each point, and can be
summarized as follows:

Project Stage Documents Evaluated  Evaluating Body
Project Identification Interagency memo- Internal to

randa or preliminary agency
project proposals

Initial Feasibility Prefeasibility study Internal to
Analysis & Appraisal agency

Project Selection Feasibility study Top manage-
& Approval ment of
agency
Financial Institu-
tion
National planning
agency
Other national
agencies
-Pollution
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Project Stage Documents Evaluated  Evaluating Body

Commission
-Energy Com-
mission
-Regional
Council
-Regulatory
Industry
Commission

The criteria used by each evaluating body may be different. For the
agency involved, the yardstick may be return on investment, whereas
for the national planning agency, it may be national security or net
social benefits.

Evaluation During Operation and Control

Ongoing evaluation can and should be conducted while a project is being
'implemented. This will allow corrective measures to be installed while
the project isactive.

During implementation, the project manager concentrates on ef-
fective utilization of resources — getting the project accomplished at
the right time, with the lowest cost, and at the acceptable level of
quality. The project manager needs to stay informed on the progress of
project as measured against performance, cost, and schedule standards.
This level of evaluation for efficiency is often referred to as the
control function. Usually, however, it is higher management that
conducts a running evaluation of the impact of the project - that is,
changesin the environment that affect the project's objectives.

Evaluation documents at this stage include:

progress and status reports

contractor's reports

works engineer's reports

budget reports

year-end reportsof all projectsin process
funding agency's project status reports

These are generally reviewed by top management of the agency and,
at times, by the funding institution.

Evaluation During Completion and Handover
Once a project is completed, a project completion report may be

required of the project manager. Again, this is an evaluation tool which
can be used to measure whether expected project output levels are
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actually attainable, and whether problems were incurred in resource
input conversions.

The project completion reports are submitted to top management of
the agency; they may also be submitted to the national planning agency
and the funding agency for further evaluation.

Post-Project Evaluation

This evaluation, coming at the end of the project, reviews all previous
evaluations made. The culmination of post-project evaluation is a
formal report analyzing the project itself, as well as recommendations
for future projects. Main components of the post-project evaluation
report are: a study of project objectives; a study of resources available
and utilized for the project; alternatives, opportunities and constraints
at each decision point; an analysis of the overall project with regard to
its outputs and impact; and implications for project planning.

The post-project evaluation is intended to produce recommendations
that will benefit the agency not only in projects of similar kinds, but in
project management in general.

Documents available for the post-project evaluation effort would
consist of the previously itemized project documents:

Internally Generated Reports Externally Generated Reports

Prefeasibility studies National planning agency reports
Feasibility study design studies Studies prepared by consultants

Various progress and status Studies made by funding agencies
reports Project feasibility studies
Status report
End-of-project reports

Y ear-end reports

Project completion reports

OBJECTIVES AND SCOPE OF POST-PROJECT EVALUATION

Examining post-project evaluation here rather than ongoing project
evaluation, then, it may be well to start with this definition provided by
the Organization for Economic Cooperation and Development (OECD):
"the attempt to assess the results of an activity and, as a function of
the results, of the means employed to achieve them."{1) The description
clearly indicates that the activity must have already been completed
and that there are measurable results. It also indicates that the scope
includes considerations both of effectiveness (dealing with results) and
efficiency (dealing with means).
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The concepts of effectiveness and efficiency take on specific
meanings in the context of government and development projects. The
following definitions are probably the most functional:

Effectiveness concerns the extent to which government pro-
grams achieve their objectives. This presumes that decisions
about what and how much governments do are based on con-
sidered judgments of the relative importance and cost of meet-
ing public needs.. .. Efficiency concerns the organization of
resources to carry out government programs and functions at
minimal cost. Efficiency may be expressed in several ways,
including output per manhour, capital-output ratios, and more
broadly, least-cost combinations of resources.(2)

Various funding and project-oriented agencies further modify and define
these concepts for their evaluation purposes. The United States Agency
for International Development (AID), for instance, defines these and
then adds the concept of significance (" contribute to economic develop-
ment or higher goals beyond the project purpose™) to constitute their
three basic areas for post-project evaluation.(3)

In any event, those responsible for post-project evaluation must, by
definition, assume a comprehensive point of view. Whereas components
of the project may be worked on individualy during implementation,
the evaluator looks at the project as a package. Success or failure is
determined by the achievements of the whole project measured against
its objective. Thus, the project evaluator must be a generalist; he or she
cannot bring to bear one specialization or one discipline as he or she
might be able to do in some other technical tasks of project planning or
implementation.

Evaluation, it is important to emphasize, should not be an end in
itself but should look forward to the future. Evaluation is not designed
to produce a compilation of reports about past projectsfor the shelves
of libraries or for archival files. It is meant to provide lessons or
information for use in assisting decision makers —now and in the future.
Much has been written on actual and potential wastages caused by poor
project management. To make a mistake once or twice is human and
sometimes inevitable, but to make the same mistake over and over (as
recurring project failure patterns seem to indicate) is to neglect the
tool of project evaluation and its use for future project policy guide-
lines.

This future-oriented role of evaluation becomes especially relevant
when viewed against the magnitudes of project funding by both inter-
national agencies and national governments. The Asian Development
Bank, now averaging forty project loans a year, has a total loan
commitment of US$3.3 billion for some 266 projects in twenty-three
developing countries.(#) To take another example, the public investment
outlays, principally for power and irrigation in a country such as the
Philippines, are expected to reach US510 billion over the next ten
years.(5) Clearly, evaluation must provide guidelines for the future;
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otherwise, if itis"not oriented to better decision making and there is
little commitment to applying results, the project is probably a poor
candidate for evaluation."(6)

POST-PROJECT EVALUATION IN DEVELOPING COUNTRIES

As stated earlier, post-project evaluation has not been systematized in
developing countries. At the Asian Development Bank and the World
Bank, major funding agencies for developing countries that have pro-
moted the efficient utilization of project management techniques, this
form of evaluation was pioneered and implemented several years ago,
but isstill being further refined.

A review of five case histories written on development projects in
Asian and Pacific countries reveals that post-evaluation on the whole is
not institutionalized in government planning or implementing agen-
cies.(7) In an Indonesian transmigration project, the World Bank con-
ducted the intensive research and evaluation. In a Pacific island
livestock development project, no formal post-project evaluation was
conducted either by the local agency or by the funding government
agency. In a Korean national family planning program, ". .. no system
of evaluative research was built into the administration of the Korean
operation. « « /Any systematic follow-up after evaluation was not insti-
tutionalized.” In a Philippines rural social development project, the
funding agency commissioned evaluation studies to be done by an
independent academic and research institute; the implementing agency
itself did not conduct post-evaluation studies.

In the Bangkok water improvement program, however, attention was
given to evaluation studies. The departments concerned reported on the
projects in the annual reports, and made final reports on each project
following its completion.

Officials at the major international funding agencies admit that
they have not yet "debugged" their post-project evaluation procedures
and techniques. There is still much room for improvement and institu-
tionalization in this area. For the developing countries and their local
agencies, as we have seen, post-project evaluation is an even newer
concept. In the Philippines, the national planning agency implemented
a post-project evaluation scheme only in 1978. The National Economic
Development Authority {NEDA), whose activity consistsin the planning
of projects, will prepare evaluation reports on projects with the aid of
the implementing agencies. Basisfor the evaluation is the implementing
agency's project completion report. In each approach, the objective of
the post-evaluation effort is essentially to analyze what happened,
using objectives asthe basic criteria.
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EVALUATION APPROACHES AND GUIDELINES

Two handbooks published by international agencies provide interesting
overviews of current approaches and guidelines in use by the larger
project-monitoring bodies. These are Evaluation Handbook, by the
United States Agency for International Development, and Guidelines for
Project Evaluation, by the United Nations.(8)

The Evaluation Handbook first distinguishes between the different
levels of activity = multicountry-level studies, program-level studies,
sector-level studies, and project-level studies. Obviously, there will be
a significant difference in evaluation scope and emphasis, depending on
thelevel of activity and degree of complexity being reviewed.

For a project with a definite beginning and completion date, a
post-evaluation is possible. Furthermore, the objectives of the project
arerelatively morespecificon the project level.

The starting point for the evaluation is the project's objectives as
defined and stated in project documents. An evaluator's first task then
is to determine whether the project as conceived would really accom-
plish the set objectives. Next would come an analysis of the inputs,
process or project implementation, and the outputs of the project.

To agreat extent, the project documents, such asthefeasibility and
design studies, provide the blueprints as plans to be implemented. The
progress/status reports and other ongoing evaluation documents at the
implementation stage provide the "actual" data — or "what happened."
The project completion reports present an initial analysis of the inputs,
process, and outputs.

The more difficult aspect of the evaluation task consists of meas-
uring the impact of the project. (Impact, outcomes, or purpose here
will be used interchangeably to mean the final benefits or effects the
project intends to achieve.) Since the evaluator has determined that the
project as conceived will result in outputs that will lead to a certain
level of net benefit, concern at this stage is with measuring net
benefits.

A simple example would bean irrigation project to benefit the small
farmersin a particular area. The output of the project is water, but the
expected net benefit is water to help irrigate the crops of the small
farmersin the area.

A study of output will simply determine if the project design to tumn
out water for irrigation was done efficiently. The study on impact will
go further and study if the small farmers in the area are in fact
benefitting from theirrigation project. This can be related again to the
earlier-mentioned tests of effectiveness, efficiency, and of ten signif-
icance.

Thus, as Koppel suggests, a number of approaches must be con-
sidered when comparing original project targets with actual results:

1 Evaluating objectives: that is, clarifying explicit and implicit
objectives. Also, reference should be made to inputs, trans-
formations, outputs, and effects.
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2. Evaluating subjectives: emphasis here is on process. The
qguestion mainly tackled is the "who" - who decided, who
benefited, and who paid.

3. Evaluating levels: making a distinction between the level of
activity — program, projects and activities — and identifying
the objectives according to each level.(9)

A guideline in project management that will greatly influence
evaluation is consistency. Consistency here refers both to format and
requirements in project documentation, as well as consistency in
procedure. To the extent that projects are documented at each dif-
ferent level or stage, and that some degree of uniformity in approach is
utilized, then the evaluator's task is facilitated. Consistency in pro-
cedure pointsto routing of documentsin such a way that the evaluating
office has accessto all the various documents pertaining to projects. A
data bank with up-to-date records for projects and all other related
materials would be extremely helpful to evaluators.

Essentially, the procedure should approximate the "wheel" of the
project cycle, with project evaluation close to project planning and
policy formulation. For established international agencies, this pro-
cedure and format have recently been somewhat formalized. For
developing countries themselves, project management procedures are
yet to beinstitutionalized.

EVALUATION TECHNIQUES

The usual approach in measuring impact is by social cost-benefit
analysis. Thisis because a project is usually considered part of a means
to attain a national objective, and is computed either at the project
feasibility or selection stage.

What is involved, then, is measuring the social benefits and costs
accruing to a project. The term cost must be distinguished from its
commercial meaning. Cost in the context of social costs and benefits
refers to the opportunity losses of a government by its undertaking a
particular project. Prices, for example, isaterm that isalso not used in
the usual sense. In this context, prices are adjusted to reflect the values
we want to attach to a particular commodity or service.

Social cost-benefit analysis attempts to determine what success the
country will have toward achieving national objectives by pursuing a
particular strategy against opportunities lost because it did commit its
resourcesto this particular project.

The biggest factors affecting an evaluator's assessment are the
country's objectives and priorities. If a country, for example, aims to
set up a petrochemical complex to produce raw materials for local
industry, it does so for several reasons. One may be to hasten the
industrialization of the country, another may be to increase employ-
ment. If the country previously imported the resins and chemicals and
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collected tariff duties on these goods, this "cost" will mean losses to
the government from tariffs on the imports. If the assumption is that
net outputs of the plant would be equivalent to previous imports, then
gross benefits of the project will be equivalent to the foreign exchange
that would have been used for importing. Other cost and benefit items
would then likewise be adjusted to reflect the relevant social or
national values.

The procedure, once these cost/revenue items are so adjusted, will
be to proceed with calculating the discounted rate of return using
present values. The resulting rate of return is a social rate of return,
again distinguished from a commercial rate of return.

The basic formula used for present value computations is:

n
v(@)= X Pt
t=0 (I +1)t

where EO,P P+ P isthestream of profits, the present value of the
project at Thterest rate i, isV (), and t is time.

The country can determine a social rate of discount to be used as a
cutoff point. Projects offering a higher rate of return would be
"acceptable,” projects with lower rates of return would be "unac-
ceptable.™

In post-project evaluation, the evaluator's task is to measure if the
computations made for social benefits and social costs done in the
planning stage did, in fact, reflect what actually occurred. This could
mean a recomputation or remodification of social costs and benefits in
the light of changing government priorities. The resulting figures would
give implementors a more realistic perspective of the project in
relation to national objectives.

Other approaches or techniques in evaluation would be the use of
control groups for comparative analysis, baseline measures, sampling,
and various data-gathering methods such as field surveys, question-
naires, and interviews.

These techniques, again, largely occur at the beginning of a project
if astudy or research design is planned. If thistype of study is done, an
experimental test group and a control group may be determined.
Furthermore, baseline measures such as size and number of irrigated
farms for an irrgation project can be set. Testsor interviews conducted
can reveal certain critical aspects or situations prior to the start of the
project.

At the time of evaluation, the comparisons made would be the
experimental group before and after the project, the control group
before and after the project, and an evaluation of results based on the
critical aspects studied. Other techniques used would be financial
techniques, such as variance analysis, where a study of the budgeted
versus actual financial performance is made. If the project did not
utilize a budget, however, such analysis would be very difficult, if not
impossible.
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In any case, the present state of project evaluation techniques is
such that we must maintain the dynamic tension between regarding it
as a science and regarding it as an art. On one hand, there is an
increasing body of scientific and systematic techniques and tools,
largely quantitative, that facilitates the evaluation process. On the
other hand, the sought-for social and nonquantifiable benefits from
projects often defy rigorous scientific analysis and demand much more
case-to-case methodology for project evaluation.

THE CHOICE OF EVALUATORS

As the previous sections of this chapter imply, post-evaluation can be
more effectively conducted if attention is given to establishing stan-
dards, criteria, and indicators from the timea project is planned.

The ideal arrangement, then, is for the central or national planning
agency to be responsible for post-evaluation. On a company level, such
asin the private sector, this would mean that project evaluation should
also be the responsibility of the corporate planning department.

Another implication is that the staff for project evaluation must
work closely with the implementing agency in evaluation work. It is
universally recognized that the nature of the evaluation processes
requires the input of more than one individual, so that a multidis-
ciplinary team with enough resources and enough time, and autonomy
from the project-implementing group, should be put together.

Opinions differ, however, on the composition of the project team.
Some funding agencies rely heavily on "in-house" teams, that is, project
evaluators from within the agency who use standard agency frames of
reference. Others rely on teams of external experts and consultants
who bring different frameworks, and thus less structure, to the evalua-
tion exercise, hopefully guaranteeing greater objectivity. Still others
prefer a mixed project team composed of both "in-house" evaluators
and external consultants. The factors that determine the optimum mix
of a project team have been identified as administrative confidence,
objectivity, understanding of the program, potential for utilization, and
autonomy.(10)

The debate on the relative merits and demerits of a preponderantly
external team over an institutionalized evaluation staff within an
agency is far from over. External teams have objectivity at the cost of
possible lack d understanding, perspective, or access to background
hard and soft information; internal teams enjoy familiarity and access
at the expense of possible subjectivity.

In any case, once a project is chosen or slated for evaluation, a
project team is selected. The selection is sometimes made by a
committee headed by the project evaluation department head. Names
are suggested and negotiations ensue — in cases of outside teams - to
ensure that the nominees are available and willing to do the evaluation
work. Next, timetables are set and team members agree to a deadline
for the complete project report.
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The team is usually composed, at minimum, of a technical expert
and a project management expert. The group may consist of three to
five individuals from various disciplines with recognized expertise in
the line of the project. They are sometimes from universities or
research agencies, as well as from various government offices. Their
expertise and experience are of primary consideration in their selec-
tion, however, as the quality of the evaluation work will only be as good
as the evaluators themselves.

It has become standard practice for funding agenciesto send project
teams on missions to evaluate the effectiveness of projects for which
loans, often in millions of dollars, have been given. Ironically, the
international agency often seems more interested in the impact of the
project than the recipient country itself.

Another area requiring much more serious attention than it has
previously received is the development of local expertise for project
evaluation. It is notable that international funding agencies rely mostly
on Western experts for the evaluation of projects. This practice is both
costly —considering that amajor cost for evaluation work would include
salaries, transportation, and other fees for the management team — and
in some cases, impractical. It isfar more advisable that local experts
be recognized and/or trained in the techniques and processes of project
evaluation.

PROJECT EVALUATION PROCESS

Given all of the foregoing considerations, how then isthe actual process
of post-project evaluation conducted?

As discussed earlier, project evaluation begins right at the planning
stage, and post-project evaluation mentality must be evident in the
planning process itself. In particular, the post-project evaluator should
also be involved in this early planning stage, or, more realistically, a
member of the project-evaluation team must be drawn from people
involved from the beginning.

During feasibility, selection, and approval, the major planning
documents should be supplied to the central project evaluation office or
division. Most important, a section of the feasibility and planning
documents should include a separate section on the evaluation plan.
This section should explicitly identify:

|. Criteria to be used in post-evaluation. If the main body of the
feasibility document is done properly, these criteria will naturally
emerge out of the time schedule, cost and budget limits, and productiv-
ity output targets. Key result areas, specified in measurable terms
where possible, will be the criteria for post-evaluation. Thisis equally
true of concrete technical projects as of social projects, though the
|latter are admittedly harder to quantify.

2. Evaluation techniques. This section would identify, where ap-
propriate, the use of control groups, surveys, baseline measures, and
guestionnaires, as well as the points in time when these techniques are
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to be used to provide beforefafter pictures, and so on. It would also lay
out the cost-benefit premises against which future evaluations could be
set.

3 Time schedules for conducting the evaluation. Besides scheduling
implementation, proposals should schedule evaluation, so that it is not
indefinitely postponed, or indicate an acceptable lapse time in instances
where a project's desired results — especially social — are not evident
immediately after project completion.

4. Budget for post-evaluation. This section should include, besides
the total amount and the program breakdowns, the promised or possible
sources of funding and the schedule of budget releases.

5. Organization and staff requirements for evaluation. This section
should outline the size of the evaluation team, its qualifications, the
reporting relationships, and access to project information and staff.

Thus stated at the outset of a project's history, these considerations
on project evaluation can then be presented and taken into account in
the selection and approval process.

During project implementation and control, copies of the various
status reports and progress reports should likewise be furnished to the
central evaluation office or division, as should various studies on the
project made by or madefor external agencies and groups.

Even as implementation continues, the central evaluation office
should begin the process of selecting the evaluation team specifically
constituted for that project. Recruiting, identifying, and — importantly
= providing adequate orientation at least at the head office level,
should all hopefully be completed by the timethe implementation stage
drawsto aclose, so that theteam isready assoon asit is needed.

As this selection and orientation takes final shape at the head
office, the project manager and the field staff should be simultaneously
drawing up a comprehensive project completion report. Though this is
not itself the post-evaluation report, it becomes the objective basis and
starting-point document for the evaluation team.

It is true that, except for specific infrastructure projects, most
projects that deal with ongoing concerns and problems tend to require
an ongoing mechanism or structure even after the specific project is
over. This means that projects, like old soldiers, never dig; in fact, they
do not even fade away. What does happen is a transformation from a
project status to an ongoing agency status. This often means also a
handover from an initiating and temporary set-up team to a less high-
powered operations group that becomes part of alarger bureaucracy. In
some instances, the project team itself becomes absorbed and assumes
regular operations, but the transition from project status to regular
operating status must be made clear to the project team.

Thus, the evaluation team will be conducting its work in the context
of an ongoing concern. Besides the performance of the original project
stage, it will also have to evaluate the capability and the success of the
second stage, the continued existence under nonproject terms of the
activity, and the adequacy of provisions for the transfer of technology,
insights, and recommendations from the project manager, who is a
major source of recommendations for future activities.(11)
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As the evaluation team conducts its work, it will eventually
crystallize its findings, judgments, and recommendations in a detailed
post-project evaluation report. This report will include judgments on
effectiveness, efficiency, and significance. It will present the findings
of the various statistical and quantitative techniques of evaluation
used. In particular, it will comment on the following:

e the extent to which articulated objectives are valid, and the extent
to which they were achieved

e the extent to which the assumptions upon which the feasibility study
depended were proven true or untrue as the project was imple-
mented

e the deviation in cost-benefit analysis terms between anticipated
results and actual results, and the internal and external causes of
this deviation

e the deviation in the three areas of time and schedules, budgets and
costs, and quantity and quality of productive output; the causes,
justified or unjustified, for the deviation

e the impact of the project on development in general, on the
intended beneficiaries in particular; the unintended other impacts
and side effectsof the project

e prescriptions and recommendations for continuity, replication,
scaling up, or phasing out of post-project activity

e identification of opportunities for further project or investment
opportunities, as well as backward, forward, and lateral linkages
based on elements of generalizability (that is, those elements with
applicability to several projects(i2)); recommendations and proposed
guidelines for future similar projects, and indeed for policy at the
supraproject level in general

The post-evaluation report should hopefully be completed within the
time originally specified within the evaluation plan section of the
feasibility study, and submitted within its deadline.

The central project evaluation office or division receives this
report, but it should not just stay there. The agency should articulate a
clearly defined policy for appropriate circulation that protects confi-
dentiality and prevents indiscriminate perusal on one hand, and guar-
antees that those who will find the report useful do get a chance to see
it on the other hand. This latter group, would include the project
manager and staff (except in rare instances), the central planning
agency, the funding agency, and the necessary executive and legislative
enabling authorities. For some in this group, brief executive summaries
of the comprehensive report would be most useful.

Hopefully, the document will be specific in its treatment of the
project and yet generalizable, so that findings can apply beyond the
specific project context. This document, which represents the output of
this phase of project management, should be useful for policy reformu-
lation or, at best, for refinement of operating practices. A report of an
ongoing evaluation serves as the occasion to identify deviations of
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project implementation from program planning, and to re-schedule or
correct the current project.

The report of a post-evaluation is, by definition, submitted after the
project is over and therefore of little use to the project itself. It is,
however, valuable, using the principle of generalizability for similar
future projects and often for indicating the manner in which the
activity of the project can be turned over or regularized.

POLICY ISSUES AND PROBLEM AREAS IN
PROJECT EVALUATION

To ensure that the evaluation phase of the project management cycleis
effectively carried out using optimum procedures and methodologies, it
is important, finally, to resolve a number of policy issues and potential
problems relative to project evaluation. The resolution of these policy
issues will differ according to the particular country's government
structures, to the requirements of the funding agency, and to the scope
and nature of the project itself. Nevertheless, these issues require
explicit attention for successful project evaluation.

The General Development Planning Context

The planning infrastructure for evaluation in a given national govern-
ment should be clearly delineated. To the extent that the government
of a country has planned a project, has provided the necessary con-
tinuing administrative support and funding, and has rationalized the
project in the country's overall scheme of operations, then precisely to
that extent the evaluation work isfacilitated.

The national planning authorities of countries such as Malaysia and
the Philippines have, to a greater or lesser degree, specified their
countries priorities and needs in development: a classification of the
country according to regions for development purposes is made, pro-
viding an inventory of available human, financial, and natural resources;
alisting and description of top priority projects per region follows. The
national development plan is thus integrated, and the evaluating team
for a project in a region can, at a glance, perceive the role of the
project in the country's development scheme.

The Organizational Setting for Project Evaluation

Often a number of agencies are involved in development projects. This
provides an additional problem in evaluation. Will it be the planning
agency, implementing agency, funding agency, the Commission on
Audit, or support agencies that should conduct the post-project evalua-
tion?



POST-PROJECT EVALUATION 227

In cases where an interdepartmental body is created to spearhead
and coordinate the preject,(13) this agency would be best equipped to
conduct the post-evaluation. More generally, a separate central agency
or organization should be mandated with the task of overseeing
evaluation efforts at the supraproject level and of providing informa-
tion inputs on the evaluation of projects and facilitating the flow of
information on evaluation back to the persons affected, that is, the
project implementors and planners. A number of national governments
have taken steps toward consolidating a mechanism that analyzes and
compiles data, feedback, and evaluation work on all major development
projects in the country. In some countries, this may be a newly-created
agency, while in other countries, it may not be an entirely new agency,
but a function assumed by a special division of an existing central
agency, such as the Evaluation Division, Programs and Projects Office
of the Philippines' National Economic Development Authority.

An example may illustrate this mechanism. If an internaticnally-
,funded project on irrigation were to be evaluated in the Philippines, the
evaluation mission would have to go to a variety of source documents,
sectoral agencies, and other funding institutions to piece together a
comprehensive picture on practices and priorities in Philippine irriga-
tion. The team would have to look up a variety of different agency
reports, unless a centralized project evaluation government agency
would have this material assembled, not only for the evaluation mission
but for futureirrigation project planners as well.

In the Philippines, the preliminary proposal for institutionalization
of post-evaluation of government projects was made by the National
Economic Development Authority (NEDA), the national planning and
coordinating body. NEDA recognizes the value of post-project evalua-
tion as an instrument for improving both project planning and execution
capabilities of implementing agencies of government, and also the
related evaluation and appraisal functions of NEDA.

In other governments, project evaluators may be distinct from
policy makers, central planners, and project formulators but would
neverthel ess be somewhat centralized.

Under any of these alternative forms, a centralized government
office could participate actively in dissemination of current and rele-
vant information to the government and planning offices. It would see
to it that all projects — both successes and failures — would system-
atically undergo a prescribed evaluation, and not just those that some
research agency opts to study. The task of coordinating with the
different international lending agencies could also belong to this office.
A centralized agency could thus minimize existing problems of project
evaluation teams in generalizability, confidentiality (where either too
many people or tw few people, or not the right people, see the reports),
and objectivity, especially where the specialized agency responsible for
implementation also inputs heavily into the evaluation.
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The Participation of Beneficiaries

The intended beneficiaries of a project must assume a vital role in the
evaluation phase of the project cycle. Several large-scale projects,
often commissioned by international funding agencies, undergo evalua-
tion in the manner and even form dictated by these funding agencies.
The beneficiary region or country, more interested in new projects
rather than accountability, often complies with project-evaluation
procedures not for their intrinsic value or for measuring the resulting
benefit to the country, but rather simply to comply with the inter-
national funding agency's requirements = if only to position for another
project loan. If this perspective were changed and the host regions,
countries, or institutions were to undertake project evaluation as it
should be done, then the effect of the project can more properly be
assessed and policy directions implicit in this assessment can be made.

To accomplish this change of perspective, of course, it will be
necessary to gear up organization and workers to conduct such project
evaluation more thoroughly and tie it in more explicitly with public
policy. This may be a large task, for it will involve a more adequate
rationalization of government planning, executing, and evaluating agen-
cies, an adequate worker training and development program and certain
public policy modifications that may affect the legal, administrative,
and economic dimensions of the country. It would, however, be worth-
while, for not only will it bring forth the value and usefulness of
evaluation but it will be an opportunity to indigenize originally Western
(and sometimes inappropriate) techniques, approaches, and guidelines,
and adopt these to the sociocultural and administrative environment of
one's own developing country.

The Inclusion of Evaluation Mechanisms from the Start

Although project evaluation isthe next-to-last chronological task inthe
project cycle, we have emphasized that it be included in the project
manager's conscious framework right from the start. Much of the
failure of project evaluation attempts can be traced to the absence of
such foresight in project planners and implementors, so that at evalua-
tion time it becomes impossible adequately to design the criteria —
expected outputs and benefits — against which the evaluation can be
carried out. When the project planners and implementors are clear from
the start about the methodology, criteria, and approach the evaluation
will use, their task will not only become focused, it will also contribute
immeasurably to the effectivity of the project evaluation task itself.

Post-evaluation must be preceded by an appropriate amount of
ongoing evaluation. Although this presentation has focused on evalua-
tion after the project is over, ongoing evaluations on a regular basis,
especially if it is a multiyear project, should be built into the project
design and carried out routinely, and documented as an essential part of
the project manager's control and monitoring functions.
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This is particularly true if the evaluator is new to the project, or
does not comefrom asupport office that assisted in the project.

While a fresh perspective indeed presents advantages, the new
evaluator must carefully review the project from country documents as
well as documents pertaining to the project itself, to ensure a balanced,
comprehensive, and unbiased overview of the project. The evaluator, to
a great extent, islimited in scope by the documents of the project. The
evaluator's understanding of the project development and implementa-
tion will be based, first, on the availability and, second, on the accuracy
of these documents.

The Timing of the Evaluation Itself

The timing of the post-project evaluation must be explicitly incor-
porated into the total project schedule. In many instances, this means
that even beforethe project is completed, the processes of establishing
project evaluation criteria, methodology, and the composition of the
project team would have already been done. In fact, this should ideally
take place at the planning stage.

In this way, post-project evaluation for technical projects can take
place immediately after completion. Project completion reports will
provide an evaluation of the outputs of a project.

Measuring the outcome or impact of a project, however, can usually
only be done after a few years have elapsed. For projects with social
impact, it may be wise to wait for a relatively longer period to
measure such aspects as attitude change and social returns on the
investment; for this purpose, although expensive, a longitudinal study
may be best. The timing for making an impact study, therefore, is
subjective depending on the nature of the project and its intended
objectives. Asa rule of thumb, five yearsis usually considered a "long
enough time" by evaluating agencies. In any case, the proper timing of
project evaluation requires that the on-site project evaluation already
be preceded by the briefing at international headquarters (in the case of
a funding agency's evaluation mission) on agency policies, country
economic indices, and by pertinent discussions with government of-
ficials of the recipient country. While it is important to give adequate
time to enable the evaluation mission to conduct an in-depth analysis,
the evaluation report must not be so delayed as to prevent the findings
from having direct influence on the policy formulation of subsequent
similar projects.

Standardization and Cost Considerations

As a variety of projects are evaluated by a central governmental
agency or international funding group, the issue of establishing relative-
ly standardized criteria becomes crucial. All too often, projects with
similar objectives and similar performance outputs are evaluated by
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teams from the same agency, but, because one team has different
criteria or emphasizes different aspects, the prospects receive vastly
different evaluation ratings.

Obviously, the need to establish workable and flexible, but some-
what standardized, criteria for evaluation must be addressed by agen-
cies responsible for project evaluation on a continuing basis.

As far as costs of evaluation are concerned, these criteria should
ideally be built into the project's budget. This, however, is not generally
the case. The project's total budget usually includes only a budget for
preoperating studies (and sometimes even this is not included, especial -
ly when funded from a different source) and for project implementation
up to completion.

When post-project evaluation costs are included, they are generally
in the context of a fund grant proposal, and even then the funding
agency does not always include the amount in the approved grant, on
the grounds that post-evaluation does not affect the completed project
directly but israther a supraproject policy responsibility.

A further complication arises when a project's impact can only be
measured a few years after project completion and a complexity of
research tools are required. Funding longitudinal studies then runs into
difficulties of budget release several years after budget approvals are
made.

But post-evaluations, like projects themselves, require not only time
and effort, but also money, and managing the evaluation process must
include the planned acquisition and efficient utilization of this needed
resource.

CONCLUSION

Project evaluation is one of the last tasks in the project cycle. Asin
every cycle, the later steps are inexorably linked to the earlier ones.
Thus, evaluation leads to policy which leads to planning which leads to
further implementation. It has been said that ten years' experience is
not the same as one year's experience repeated ten times. This is
precisely the potential value of post-project evaluation. As the cycle
operates, it remains the task of project evaluation to see that subse-
qguent reiterations of the cycle continue to be maximally effective and
beneficial and that the evaluation process results in the refinement of
policy and implementation. In this light, the importance of project
evaluation cannot be overstated.
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Refinement of
Policy and Planning

As the IPPMC model clearly indicates, policy occupies a central
position in the entire management cycle. It has become increasingly
evident over the past two decades that the future of development
projects is directly linked to the policy-making process. Without ade-
quate communications or feedback channels, projects either become
divorced from the arena of policy making or are doomed to be
replicated uncritically without the benefit of policy refinement. Al-
though refinement of policy and planning occurs in the IPPMC model as
a discrete task in Phase 4 (Evaluation and Refinement), it is important
to note that the model also indicates the ideal situation. The cycle
proposes that continuous feedback occur between each major phase (as
well as between the tasks contained within each phase) and that
continuous linkages be formed during each phase with the central hub of
the cycle, policy.

The primary focus of this chapter is policy refinement as a discrete
process (for a complete discussion of policy per se, consult Chapter 13).
In this sense, the IPPMC model proposes that both formative policy
refinement as well as summative policy refinement be major compo-
nents of every development project.

Policy refinement is an area of great complexity and one that has
not been well researched. Although the literature on evaluation and
policy making is voluminous, utilization of evaluation data by policy
makers is inadequate and the structured mechanisms for policy refine-
ment are conceptually weak. In fact, a data base is still being gathered
on project management in general, each of the phases of the cycle, and
especially on the processes of evaluation, refinement, and policy
change. The experiences and data obtained during the course of the
PPIPM project have, however, provided some observations and tentative
conclusions regarding these phenomena. This chapter will briefly ex-
plore some of the issues, offer some suggestions for developing more
appropriate policy refinement procedures and, finally, raise some
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questions that will hopefully encourage others to pursue this research
topic more fully. Increasingly recognized as an indispensable process in
the project management cycle, policy refinement should be a positive
experience that the principal actors in project management and policy
making look forward to.

THE ROLE OF POLICY REFINEMENT IN PROJECT DEVELOPMENT

The importance of policy refinement to project development and
management is directly related to the process of evaluation. The
interrelatedness of evaluation-refinement-policy change is clearly evi-
dent, but it isstill necessary to understand how policy responsiveness or
refinement actually operates.

How do we know when this phenomenon has occurred? One useful
way to find out is to focus on the correspondence among evaluation
data, recommendations, and agency (or policy maker) decisions and
actions. In this chapter, policy makers and decision makers are essen-
tially the same actors. Policy making and decision making may take
place either as a general, national process or focus only on an individual
project, and the points raised here could apply to either case. We are
not talking about a mechanical cause-and-effect relationship, but
rather an appropriate fit between evaluation and agency action. Many
agencies recognize the importance of this process but fail to discuss it
adequately. The World Bank, for example, utilizes a fairly autonomous
organization called the Operations Evaluation Department (OED) to
provide their policy makers with the kind of data deemed necessary for
refinement of policy. In their project cycle, however, evaluation is
listed as the final stage in the project management cycle. It is stated
that evaluations are "proving (to be) a gold mine of information™ but
that, nevertheless, over ninety-one percent of all projects audited in
terms of investments have proven to be worthwhile and not in need of
even minor policy refinements.{1} This kind of statement raises ques-
tions about the importance of policy refinement as a major stage in
the project-management cycle.

While the problem is recognized as important, there is little
evidence, at least on the surface, that a strategy or structured
mechanism exists for implementing a policy-refinement process. Like-
wise, a recent Ford Foundation report, extensively reviewing develop-
ment policy and project management, stresses that a major problem for
development agencies (the World Bank in particular) is the need to
successfully "evaluate and explore generic issues of importance for
policy and practice."{(2) The importance of the role of policy refinement
in project development, then, is well recognized. What are some of the
more critical elementsof the policy-making process?

Perhaps the pattern most deeply rooted in the minds of policy
makers in both developed and developing countries is what can be
termed the ideal-rational model of policy making.(3) In this model,
several stagesare identified asthe essential elements of policy making.
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The first stage consists of organized efforts to clarify policy goals and
eventually enumerate these in a manner useful for implementation.
Second, an analysis is made of past and recent trends in order to
compare goals with social realities. The third stage involves the
preparation of a resource inventory and a "menu" of alternative
policies: in short, an analysis of conditions prevailing in the policy area
under consideration. Fourth, a cost-benefit analysis is performed in
order to calculate the net benefit for each policy alternative. Finally,
theidentification and selection of policy alternativesisformulated and
it is possible to state that policy refinement has been carried out.
Additionally, an entire array of methodological tools are utilized to
complete each of these stages successfully (for example, expert opin-
ion, technological forecasting, statistical comparisons, regression and
correlation analysis, extrapolation models, cost-benefit analysis, and
computer simulation, to name only a few). This model, while appearing
eminently rational, is perhaps too "ideal." Developing nations rarely
have the luxury of proceeding through each of these stages, nor do they
possess the considerable resource pool of technologies and techniques
necessary to adequately complete each policy-making task. One major
problem of this model is that it often suffers from information
overload, providing the policy maker with too much information and
datatoabsorb and utilize in the refinement process.

An alternative policy-making role model moves to the other end of
the spectrum of complexity and is seriously challenging the rational
model just described. Originally proposed by Lindblem {1963), variants
of this approach have been suggested as being more feasible, especially
for developing nations.(#) This approach can generally be termed the
incremental change model. This approach recognizes the excessive
complexities and costsof the rational model and attempts to take into
account some of the major problems associated-with policy making in
general. In brief, the incremental change model asserts that the
appropriate role of policy refinement in project development is to
"make small, exploratory alterations in existing policy,” rather than
macro-policy revisions as suggested by the previous approach. Ongoing,
small-scale fine-tuning of existing policy is lower in cost, has fewer
unforeseen consequences, and is politically less risky. The suggestion
here is that policy refinement is a necessity but that greater success
will be achieved in impacting policy if basic policy principles are not
tampered with.

The point in discussing these two models of policy making is to
indicate that regardless of the variant (or subvariant) to which one
subscribes, both stress the important role that policy refinement plays
in project development. They diverge, however, in the specific tasks of
developing guidelines for policy refinement, identifying basic problems
in the effective utilization of evaluation results, and finally prescribing
solutions to these problems. In fact, the experience of most project
planners, managers, and evaluators in attempting to influence policy
makers reveals that they adhere to a view of the policy-making process
that falls somewhere in between these two models. This chapter will
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propose another, perhaps more appropriate, model of policy making that
is more consistent with the experiences of actual project managers.

THE USE OF EVALUATION FOR POLICY REFINEMENT

Because most key personnel involved in actual project management and
development agree on the important role policy making plays in the
future of development projects, some critical guidelines deemed essen-
tial for initiating the policy refinement process can be readily identi-
fied. Typically, these guidelines have focused on either the role played
by the evaluation team or that of the project manager or policy maker.
To understand more thoroughly the role of refinement in project
development, these guidelines can be used as the basis for identifying
problems associated with the refinement process and for eventually
suggesting some solutions.

The previous chapter noted that both formative and summative
evaluation are necessities to evaluate development projects effectively.
The next logical step isfor the evaluation team to perform two related
tasks. First, the evaluation staff meets with selected project personnel
to discuss the evaluation report and to identify mutually agreeable
areas of policy refinement. In other words, they meet to answer the
question: What policy implications are contained in the evaluation
report?

Second, in most cases, a task force is formed consisting of key
individuals from the project staff, middie-level policy makers, funding
personnel, researchers who were prominent in the evaluation process
(the number of these individuals is normally kept to a minimum),
selected members of the evaluation team and a key person who will
have the responsibility for transmitting policy recommendations to the
upper-level policy makers. The selection of this final member of the
task forceisof crucial importance, because once a judicious decision of
policy refinement has been made, it must be transmitted in a manner
that is sufficiently flexible to ensure that mutual agreement can be
reached between the task force and the policy makers. In many cases, if
no agreement can be reached, then two sets of policy recommendations
can be drawn up and the process can begin again. The key word in this
phase of policy refinement is "consensus." Once consensus has been
reached between the task force and the upper-level policy makers, then
the entire set of recommendations can be prepared for the final
authority approval, often in the form of written decision memoranda
requiring signatures complete with budget proposals.(5)

While this process represents a logical attempt to influence policy
makers, the success or failure of this effort often depends on the role
and behavior of individuals in a managerial and/or policy-making
position. Either the project manager or a member of the management
team associated with the policy-making level is chosen to fill the
position of the key individual on the task force (as discussed earlier).
Some important characteristics of persons in thislevel of management
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position must be understood if the policy refinement process is to be
carried out effectively. While generalizations are risky, as a result of
research in the field of project development some significant manager
behavior patterns have emerged that allow us to attempt a profile of
the role of the manager in the policy-refinement process. Because of
the extreme pressures often placed on managers (especially in devel-
oping countries), they are extremely work conscious, keep afast pace,
and seldom have time for extended meetings and discussions. The work
activity they are associated with is sometimes fragmented and char-
acterized by brevity. Managers on development projects and at the
policy level must be action-oriented and appreciate concrete sugges-
tions, especially for the policy refinement area. One important observa-
tion is that managers who have the responsibility for transmitting
policy recommendations prefer verbal input, received through face-to-
face encounters with members of the evaluation team. Written reports
areof course compiled for the record and for eventual implementation,
but in the initial stages of policy refinement, verbal relays of informa-
tion and recommendations are highly preferred.(6)

There are some obvious (yet often ignored) lessons and guidelines in
this profile of members of the evaluation task force. First, because of
the action-oriented nature of managers engaged in policy refinement, it
is advisable to avoid using evaluation data as the sole source informa-
tion for policy recommendations. Many managers on development
projects indicate that they prefer information in small amounts, di-
rected toward specific problems, and received in stages. Second,
managers are likely to take a greater interest in promoting policy
refinement to the extent that the issues identified by the evaluation
team are of direct interest to themselves and their superiors. One
implication of this for evaluators is to make an effort to transform an
evaluation issue imposed on them by outside forcesinto one that will be
of direct use to the manager with whom they will be dealing. Finally,
since the manager is in an extremely political position (as the link
between the evaluation team and the policy makers, who are often the
manager's superiors), it is important that the evaluation team under-
stand the political nature of evaluation from the outset and devise a
strategy to cope with this phenomenon.

Increasingly, these general guidelines for policy refinement are
being practiced by evaluation teams and others interested in refining
policy for project management and development. Y et problems continue
to emerge. While some of the problems that block effective policy ,
refinement have already been suggested in the material discussed
earlier, it may be instructive to outline them briefly before concluding
with some suggestions for future effortsin policy refinement.
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PROBLEMSIN EFFECTIVE UTILIZATION OF
EVALUATION RESULTS

It has become a commonplace complaint of project evaluators every-
where that despite their best efforts to conduct rigorous, method-
ologically sound, and penetrating studies, the policy recommendations
that emerge from these labors are either totally ignored or distorted
for political purposes. Even when guidelines such asthose just suggested
are followed to the letter, obstacles to influencing policy making still
seem to emerge. Depending upon one's point of view, the blamefor this
disjunction between policy and evaluation is either with the policy-
making level itself or the evaluation team. A brief review of these two
points of view may highlight some of the problems inherent in the
policy-refinement process.

From the evaluation team's perspective, policy makers simply place
too many hurdlesin the way of the effective transmission of evaluation
results to policy refinement. One major problem often voiced is that
policy makers do not take the time necessary to digest evaluation
information and reach appropriate conclusions suitable for policy re-
finement. They are in too much of a rush to get on with the next
project to worry about the problems of the previous project. Further-
more, they are ruled too much by political pressures, are too sensitive
on this issue, and are reluctant to take a policy-refinement position
that might damage their political standing with superiors. The bureau-
cratic nature of the policy-making level (whether it is located in a
complex private organization or a governmental agency) represents
another problem area for evaluators. There are often too many channels
to pursue to reach the level of policy making that will assure genuine
policy refinement. Finally, individuals at the policy-making level are
unfamiliar with the scientific method of project evaluation and there-
fore are unable to appreciate fully the soundness of the data provided
them for policy refinement.

Policy makers themselves, of course, see the problem differently.
In their view, the evaluation team (and particularly the individual or
individuals responsible for communicating evaluation data to the policy
level) is unable to communicate effectively with policy makers. Their
respective roles and styles are different, and from the policy perspec-
tivethe evaluation team should take on the responsibility of effecting a
role change. On another level, it is precisely the methodological fetish
that irritates policy makers and encourages them to put aside evalua-
tion data. Too much attention is paid to methodology and too little to
providing information in a useful manner. Related to this criticism is
one directed at the data itself. One common complaint of policy makers
is that evaluation data often answer the wrong questions. The
fascination with methodology results in the generation of data that are
not high on the priority list for policy refinement. Perhaps the most
strongly voiced criticism of all is that evaluation results overemphasize
the negative aspects of a project rather than offering information on
the success achieved in each stage of the project cycle. Becauseof the
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stress on negative criticism, the strengths of a project are not
identified and may not be replicated in future projects.

This list of problemsin effecting policy refinement is not exhaustive
but tends to be rather typical. Clearly, neither the evaluators nor the
policy makers are totally justified in placing the responsibility for lack
of evaluation utilization on each other. The problems, however, are
real, and any effort to devise a more efficient policy refinement
strategy must require change and adaptation from both groups of
individuals. It is this difficult and complex question that will now be
explored. While the suggestions that follow are not empirically verified,
they represent the accumulation of experience and data over several
years and in the context of a variety of development projects. By
viewing the project development cycle in an integrated manner through
the IPPMC, some insight into this question has possibly been gained and
isoffered now for consideration and perhaps for experimentation.

SUGGESTIONS FOR A POLICY REFINEMENT STRATEGY

The previous sections of this chapter explored the process of policy
refinement, including some more specific guidelines, and problems
associated with the use of evaluation data by policy makers. Out of all
this, one central observation can be made: There is a direct relationship
between the policy-refinement process, the behavior of both evaluation
teams and policy makers, and, as shall be suggested, the training of
project managers and policy specialists. Earlier in this chapter it was
suggested that neither the ideal-rational model nor the incremental
change model of policy refinement was totally satisfactory as a
realistic alternative for most developing nations. The former may be
too rigid and complicated to be of much utility for a nation undergoing
rapid change, and thelatter may be too conservative.

While the incremental change model appears to be more useful as a
policy-refinement method, an underlying assumption is that previous
policies were sufficiently sound as to require only minimal fine tuning.
For many developing nations, however, there may be a need for a more
radical departure from existing policy, and the risks involved in this
approach may be warranted, given certain critical problems. The
energy crisis, for example, has forced developing and developed nations
alike to seriously question existing energy policies and the projects
associated with them. In the area of raw materials and food, many
nations are also facing challenging tasks that cannot be sufficiently
carried out under policies generated during the past two decades. In
these and similar areas, the incremental change approach to policy
refinement would be counterproductive.

An alternative approach might be called the policy refinement and
prescriptive model (PRPM). This model deviates from the ideal-rational
model in being more flexible and less complex, and it deviates from the
incremental change model in allowing policy refiners and evaluators to
suggest fairly radical policy changes. The key to this approach is a
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continual processof goal and objective clarification (represented in the
IPPMC for every task of the project management cycle as a feedback
loop). Feedback from every task of the cycle is essential to provide
needed data for evaluators, but unless this information is translated
into a clarification of policy goals and objectives that can then be
translated into prescriptive policy recommendations, the refinement
process will be stalled either during the cycleor in thefinal evaluation.

A second component of the policy refinement and prescriptive
model is the continuous and judicious design of preferred alternative
policies. These policy alternatives can depart as widely as possible from
original policies, but precisely because they are alternatives (and not
hard-and-fast recommendations), they can be rejected in whole or in
part without presenting evaluators or policy makers with an either/for
situation.

Finally, this model suggests a mix between theory and experience;
between objective data and subjective perceptions. It has been the
experience of many project managers that subjective data can also be a
valuable source of information for the policy maker seeking to refine
policy. Since conventional evaluation data are empirically based, this
experimental dimension is ignored. An ongoing effort to summarize the
experience of project personnel and managers in a manner that allows
this information to be presented to policy makers will augment and
enrich the more conventional evaluation report. Evaluators and policy
makers alike should not be hesitant to consider extrarational sugges-
tions for policy refinement. In fact, there is some evidence to suggest
they may welcome this kind of input (similar to the process of
"brainstorming" as a method of problem solving in the committee
structure).

The PRPM model does not mean that other methods of policy
refinement be excluded (cost-benefit analysis, for example), but rather
that the process be characterized by its flexibility, its acceptance of a
wide range of policy alternatives, and, most important, its willingness
to prescribe policy changes.

How is such a model operationalized? How are the many obstacles
to policy refinement outlined in the previous section of this chapter
overcome? There are no magic solutions to these issues. However, the
perspective of the PRPM policy refinement process does allow some
tentative judgments to be made. A major weakness in the evaluator-
policy maker link is that each group of actors utilizes different criteria
in identifying overall policy goals and objectives. The evaluation team
must take this factor into account from the beginning and attempt to
understand the constellation of criteria and construct the evaluation
study accordingly. Again, an ongoing effort to clarify policy goals and
objectives will assist enormously in solving this problem. Many studies
indicate that policy makers rely much more on unconventional data
than on typical written reports (or statistically verified evaluation
studies). Both the evaluation team and the policy makers can make
great use of verbal, face-to-face encounters; brainstorming sessions;
subjective suggestionsfor policy refinement; and so on. Again, from the
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outset, ample time for unscheduled meetings should be built into the
feedback and refinement cycle. Perhaps the most important suggestion
is that the evaluation team build into its structure, from the beginning,
key persons from among the agencies likely to create barriers to policy
refinement. The political character of policy making can be utilized
effectively if the evaluation team draws political supporters into their
team in the early stages of formative evaluation. If policy alternatives
are clearly defined from the outset, and policy goals and objectives
undergo continuous clarification, the policy refinement process will
proceed in a more effective and positive manner.

Finally, there are problems associated with policy makers them-
selves, the perspective they have on projects and project management,
and the educational and training experiences they have encountered.
The use of simulation models has become increasingly popular as a
means to provide policy makers with a training experience designed to
sharpen their analytical and decision-making skills. Apart from training
project managers, the PPIPM curriculum and the IPPMC model can also
be utilized as training materials for policy makers. The case histories
and the use of the cycle provide the policy maker with an immersion in
actual project management experiences from which many important
policy-related questions can be raised. Policy refinement can thus be
enhanced through a conscioushess-raising process on the part of the
policy makers.

CONCLUSION

The observations and suggestions contained in this chapter should be
regarded as preliminary, raising more questions than are answered.
What is important, however, is that these questions are raised in the
context of the actual experiences of development projects. The case
histories associated with the PPIPM project provide a valuable data
base for discussing the issue of policy refinement; the IPPMC model
illustrates the complexity of the refinement process. It is highly likely
that projects will continue to be the cornerstone upon which develop-
ment policies are implemented. The projects themselves, however, are
only as good as the policies that guide their identification, selection,
approval, and implementation. The cyclical relationships within projects
and between projects, then, are linked together by policy. In this sense,
it is hoped that continued research into the policy-refinement process
will i(n()jeed result in viewing refinement as both an end and a begin-
ning.(7

NOTES

(1Y WC. Baum, "The World Bank Project Cycle,"” Finance and Develop-
ment (December 1978).




242 PROJECT PLANNING MANAGEMENT

{2) The Ford Foundation, Report on the External Advisory Panel on
Education (Washington, D.C: The Ford Foundation, 1978).

{3) For a more complete and detailed discussion of these models, see
R.E. Pugh, Evaluation of Policy Simulation Models (Washington, DC:
Information Resources Press, 1977); and Y. Dror, Ventures in Policy
Sciences (New York: American Elsevier, 1971).

(¢) RE. Pugh, Evaluation of Policy Simulation Models (Washington,
D.C. Information Resources Press, 1977); and J. Rothman, Planning and
Organization for Social Change (New York: Columbia University Press,
1974).

(5) This process has been summarized in Larry Polivka and Eric Steg,
"Program Evaluation and Policy Development,” Evaluation Quarterly 2,
no. 4 (November 1978).

(6) Garv B. Cox. "Managerial Stvle: Implications for the Utilization of
Program Evaluation Information,” Evaluation Quarterly [, no. 3 (August
1977); J. David Hawkins, Roger A. Roffman, and Philip Osborne,
"Decision-Makers Judgments,” Evaluation Quarterly 2, no. 3 (August
1978).

(7) The problems enumerated in this discussion are a summary of those
that have emerged in the case histories prepared during the course of
the PPIPM project and represent critical areas for future research.
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A Policy
View of the
Project Cycle

A major consequence of looking at development projects from the
framework of the integrated and comprehensive project management
cycleis the realization that responsibility for project success or failure
spills over from the individual traditionally identified as the project
manager and is shared by a number of people and entities, including
planners, evaluators, the central budget authority, and S0 on. Perhaps
more important, not only is the project manager alink in the chain, but
the entire chain exists within a context, an administrative and political
environment, defined and shaped by a number of policies. Some of
these policies are made specifically for projects. Others are made
primarily for other purposes but with frequently unintended impacts on
projects. The most competent project managers are doomed to failure
if they operate within a policy context that renders them ineffective.

Relatively little has been written on this overall policy context asit
affects projects. This chapter will focus on significant factorsof policy
and their influence on decisions about projects.

We will define "policy" here as a goal made definite by the adopted
prescription of a course of action to guide present and future decision
making in the pursuit thereof. The emphasis is on adoption and pursuit -
a conscious acceptance of a cause for action and an attempt to realize
it. This view of policy is an ex ante one — and, as a result, an adopted
course of action may not achieve the goal desired. It may not do so
even if the prescribed course of action is efficiently pursued if this
course is, in fact, inadequate for the purpose. It is certainly unlikely to
doso if actual implementation isinefficient, untimely, or ineffective.

245
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FACTORS IN AN OVERALL POLICY FOR
DEVELOPMENT PROJECTS

The complex processes according to which projects are identified,

approved, implemented, and evaluated requires the development and

use of social, economic, and governmental institutions. Within this
framework, a considerable number of individuals — thelinks in the chain

— can work in a coordinated way. This indicates the desirability of an

"overall policy for ensuring effective projects,” not so much to control

and direct the entire range of institutions, but to recognize, develop,

and utilize them to ensure effective projects.
Such an overall policy context would include the following factors:

I. Thearticulated acceptance of the goal of development projects.

2 The perceived role of a variety of social and economic institutions
that are"given" in that environment.

3. The designation of a government agency to systematically review
project development and implementation in its operating contexts.

4. The agency's function within a planning framework to generate a
maximum number of project ideas, and then to establish mechanisms
responsive to the best ideas.

5. The agency's function to monitor and effectively modify those
policies that bear directly on project implementation.

There are several alternative approaches to each of these areas, and

various national governments create differing policy contexts for

projects, depending on which alternatives are taken. The next sections
will take acloser look at these approaches.

THE ARTICULATION OF GOALS

Development projects and national plans are necessarily embodiments
of agoal or aset of goals. Results achieved by independent instruments
must be measured against some standard of acceptability.

Inthefirst case, where do the goals come from? In the second case,
where does the standard of acceptability arise? Possible sources in-
clude: 1) the approval of citizens via direct vote, issue by issue. Thisis
possible only for a few important issues or within a small governmental
unit. 2) The approval of a legislative body presumed to be representa-
tive of citizens, either because it is elected by them or is otherwise
selected. Here, the "representativeness™ of the unit on specific issues
is always open to question. 3) The approval of a strong executive (an
individual, or astrongly structured group of individuals). This may occur
even with direct vote of a legislative body if the executive is
sufficiently charismatic, adequately attuned to citizen interests, or
possessing — and willing to use — informal and formal instruments of
power. &) The approval of the bureaucracy. In possession of the instru-
ments of government power, they may operate through a legislative or
an executive — indeed, they may utilize legislative/executive forms
masking the bureaucratic reality. 5) Tacit acceptance of international
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values imposed by prestigious individuals or agencies whose "sugges-
tions" carry weight because they are backed by, on one extreme,
scientific knowledge and high moral purposes, or, on the other extreme,
by economic and military power.

This way of looking at goals — or at standards of acceptability —
focuses upon who sets them. In every case, they may be faulty (for
example, citizens can be ignorant of consequences, legislators may be
venal as well asignorant, executives or dictators may pursue power for
their own ends, bureaucrats may protect their own fiefdoms, and
international agencies may protect existing national interests, etc.).
Or, in every case, they may work well (for example, citizens may
intelligently pursue their own interests with full knowledge of conse-
quences, legislators may be public-spirited and selfless, executives or
dictators may intelligently assess and selflessly, pursue the interests of
citizens generally, bureaucrats may be perceptive and expert, and
international agencies may exhibit high moral purpose). In any case,
they will need to count the costsof opposition to their actions.

Another way of looking at goals — or at standards of acceptability —
would focus on the goals or the standards themselves. In this view, the
emphasis is hot on who makes the value decisions but on the goals or
standards themselves upon which the decisions ar e based.

In this view, the relevant questions relate not to "who" isin favor or
"who" is opposed, but what isintended and what will result, evaluated in
terms of a prior goal or standard. Resting upon this alternate view is
the widely used practice of striving for maximum net satisfaction of
citizens through a refined cost-benefit calculation. In this view, differ-
ent combinations of government agencies and individuals exist from
country to country to provide this calculation and to develop and
administer the resulting plans, policies, programs, and projects.

In principle, this view —subject only to the availability of adequate
theory and data and time to apply them = would provide the "best"
results — a society in which the total of citizen satisfactions would be
maximized. Action taken not in consonance with its conclusions would
beeither uninformed or selfish.

This view is most attractive to the disinterested professional
planners or administrators (that is, the "technocrats") and to those
international bodies seeking maximum development of the less devel-
oped countries per unit of investment. Indeed, these groupstend to view
actions taken by citizens, legislators, executives, and bureaucrats that
are not consistent with their goals asignorant, "political," or venal.

It is clear, however, that (with present theory, data, and available
time), cost-benefit analyses leading to maximum net satisfactions
cannot always be accomplished to indicate the best action. Theory is
frequently inadequate, data are incomplete, and time is short. Yet
someone must choose = citizens, legislators, executives, or bureaucrats.
And they can choose, even if the information is much less definitive.
Based on as much information as can be brought to bear outlining the
consequences of alternative courses of action, they can choose the
course that, on balance, might seem most likely to benefit most
citizens.
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Even when data indicate an action will give maximum satisfaction
to the community, some groups, such as executives deprived of power
by a decision, may want to forestall or modify the action. If the
calculations of net satisfactions are complete, accurate, and clearly
presented, those wishing to forestall an action will have difficulty in
getting support for a move which could be disadvantageous to society as
a whole. Projects, whether public or private, will serve to benefit
society to the degree that decisions are made either precisely to
maximize net satisfactions, or, if that is impossible, to the degree that
more preferred actions can be identified, or, if neither of these is
possible, to the extent that actions are taken by individuals and
institutions citizens perceive as acting in their interests.

THE PERCEIVED ROLE OF OTHER SOCIOECONOMIC INSTITUTIONS

Individual countries pursue distinctly different policies regarding the
uses of a wide range of nongovernmental institutions and instruments
(for example, the family and tribe, religious institutions, schools,
nonprofit associations of all kinds, business enterprises, international
institutions) operating within both formal and informal frameworks.

In some countries, these instruments are seen as traditional defend-
ers of a status quo defining an appropriate culture and way of life
historically appropriate to the environment — even though incomes may
be low and stagnant and levels of education and health well below those
available elsewhere. Here, government itself is a traditional instrument
asone with the others in an integrated, stable society. In thissituation,
governments do very little national planning in a systematic and
formalized sense.

In other countries, the same instruments are seen as traditional
defenders of a status quo that insist instead upon an inappropriate
culture and way of life denying modernization and development —
thereby keeping incomes low and stagnant and levels of education and
health well below those available elsewhere. In this situation, govern-
ment becomes a modernizing instrument designed to break the tradi-
tional power of the nongovernment institutions. Some governments
accomplish this by simply replacing those nongovernmental instruments
by governmental ones. Others work cooperatively with the nongovern-
mental agencies to change their modes of operation or change the
environments in which they operate via government action. Because
nongovernmental agencies are seen as inadequate unless they are
explicitly guided, government consciously plans the development of
nongovernmental and control mechanisms for them. In this situation,
government plansfor society as well as government in society.

In still other countries, the nongovernmental instruments are seen as
dynamic agencies that have led — and are leading — society to the
discovery and use of new technologies upon the basis of which incomes,
along with levels of education and health, are rising. In this situation,
government is seen as a cooperating agency maintaining the necessary
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framework for the continued effective activities of the nongovern-
mental units. The government believes that the free responses of
individuals and nongovernmental units cooperating with existing govern-
ment units within the existing framework (including the price-market
mechanism and a system of government-sponsored rules, regulations,
etc.) will yield generally acceptable results to be forecasted but not
planned, to be reacted to ex post, but not postulated ex ante. Planning
in these countries will be 1) to develop and maintain a set of
institutions, both governmental and private, that will yield satisfactory
results without detailed, conscious, quantitative planning, and 2) to
operate effectively and efficiently desired governmental units. Planning
is not for society, but for government as an institution in society. In
such a situation, most projects will be initiated, approved, and imple-
mented by private agencies and existing governmental units within an
accepted framework without reference to an overall plan. Developed
countries with sophisticated price-market mechanisms tend to operate
in this way.

Finally, in still other countries, while the nongovernmental instru-
ments continue to be seen as dynamic leaders toward positive change,
they are also seen as exhibiting specific defects (including, for example,
unemployment, an unsatisfactory distribution of income, spoilage of the
environment) which must be corrected by governmental actions. Again,
some governments will replace nongovernmental instruments with gov-
ernmental ones while others will change the modes of operation or the
environments of nongovernmental units. In this situation — and many
developing countries fall into this type — government once again sees
the need of developing both the private sectors and the instruments by
which these sectors are controlled, if not taken over. It is, asin the
second situation described earlier, planning for society, as well as for
government in society.

No judgment is made here concerning which policy is "correct.”
Each country will base its decision upon knowledge of its situation,
aspirations, and perceived and anticipated effectiveness of both non-
governmental and governmental instruments. Obviously, the nature,
number and diversity of sources of projectsidentified will be related to
the policy chosen.

THE DESIGNATION OF A CENTRAL REVIEW AGENCY

The embodiment of a nation's effortsto ensure maximum utilization of
its institutions and resources for effective projects must be the
designation of an agency of government which, within larger existing
socioeconomic-political frameworks, would systematically review the
process of project development and implementation, with a view toward
suggesting governmental actions designed to improve them. These
governmental actions would, to the extent possible, lead to modifica-
tions in the socioeconomic framework for both public and private
projects or directly impact upon the organization and procedures of
government itself.
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The agency selected for this task should be one that has broad
interests covering society, the economy, and government, has regular
and systematic access to the chief executive, is interested in develop-
ment, and has a systematic position on this development. In many
countries, the central planning agency best meets these requirements.
In other countries, it may bethe central budget agency, the controllers,
or a central organization and methods unit. The agency will almost
certainly be astaff, not aline, agency.

Thisis not to say that the identified agency should assume operating
responsibility or even control of all development projects, though thisin
fact turns out to be the case in a few developing countries. But the
intent isto encourage, stimulate, and coordinate projects — not to stifl
them.

In fact, the agency should not be 50 burdened with active project
development and implementation responsibilities of its own that it
cannot look broadly at the much larger number of projects potentially
developed and implemented by others. The extent of a government's
stance toward decentralization affects this capability.

At one extreme, all — or a very large proportion — of decisions can
be made and actions monitored "at the Center,” at the level of the
chief executive and the staff agencies. At the other extreme, decisions
can be made and actions monitored on a functionally-decentralized
basis (to separate ministries or agencies responsible for particular sorts
of activities, such as agriculture, defense, and so0 forth), or on a
geographically-decentralized basis (to identified provinces, cities, etc.),
or simultaneously on both bases (for example, to a ministry of agri-
culture operating through provincial offices). This may be only decen-
tralization of implementing activities according to centralized rules by
a centrally controlled bureaucracy (for example, by a unitary govern-
ment) or may include decentralization of law-making and action-taking
authority in specific fields to local decision makers (for example, by a
federal government).

Obviously, the degree and nature of decentralization hasadramatic
impact upon the ways in which projects are initiated, evaluated,
selected, and implemented. The more highly centralized the system, the
greater the power of — and the pressures on — central executive
institutions as operating institutions. The less centralized the system,
the more disbursed become both power and initiative and the more
important are the instruments — both governmental and nongovern-
mental —of overall coordination.

THE GENERATION OF PROJECTS WITHIN A
PLANNING FRAMEWORK

The central planning agency or itsequivalent responsible for the overall
policy to ensure effective project management must see to it that a
maximum number of project ideas from public and private sectors are
identified and responded to in such a fashion that the most useful are
considered, properly planned, implemented, and evaluated.
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This means that the agency would wish to ensure that a sufficient
number of agencies and individuals representing all functional and
geographical areas of society were alert to project opportunities for
which, at each stage of the project cycle, there was adequate technical,
organizational, financial, and personnel support.

This also means that, having solicited an adequate number of project
ideas, the agency would be able to provide mechanisms that would
respond in such a way that the less useful project ideas are discarded in
time and the more useful ones brought to successful implementation.
This implies, in other words, a planning framework, whether for
government asit responds to society, or for society.

It is unfortunate that on this point most of the literature — either
explicitly or implicitly = views the sequence as planning — poli-
cies+programs+ projects. In this view, goals are set and plans
calculated to allow their achievement. In light of these plans, policies
areformulated, programs are conceived, and projects are initiated. This
is a top-down process. Rationality is to be achieved by moving from
goals through ever more operationally specific activities until the
actual "building blocks" — the projects— areimplemented.

But when planning is introduced into the real world —asit must be -
the sequencing will be entirely different. A great variety of public and
private projects will exist at one stage or another, some isolated and
others more or less explicitly encompassed into programs which, in
turn, may or may not be responsive to articulated policies, and — since
planning is only beginning — certainly not in response to a prior plan. In
this situation, planning must begin with "what is" — the projects — and
try to rationalize them by assembling related projects into programs
implying acceptable policies which can = with modifications that are
feasible in the situation — be termed a plan. This is a bottom-up
process.

With the passage of time, the actual cluster of plans, policies,
programs, and projects that come to exist is likely to reflect both
processes = the ex ante intentions of the central planners with
capacities to specify policies, programs, and projects limited by knowl-
edge, time, and capacity to control other institutions, and the ex post
consequences of policies programs, and projects developed by other
institutions subject only to such restrictions as a planning process can
with difficulty impose upon them. Plans will be both top-down and
bottom-up.

If the planning processis sufficiently strong and rigid to forbid new,
nonplanned activities not explicitly approved, everything depends upon
the values, knowledge, and available time of the planners. This has
many implications. Since planners' time is limited, projects tend to be
large to make best use of it. Since wide knowledge implies generaliza-
tions, imperfect application to specific situations would seem likely and
difficult-to-understand minorities, regions, and activities may fre-
quently be ignored. Private-sector projects would be fewer in number.
Since implementors are often regarded as doing what the plan requires
rather than what they are doing or wish to do, wide gaps between plan
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and implementation would seem likely to appear. Since plannerstend to
be heavily influenced by economists and engineers, they are likely to
have high-technology, high-output objectives, and so on.

On the other hand, if the planning process is so weak that it must
accept the activities of others, it is simply irrelevant. Project ef-
ficiencv and effectiveness depend wholly on the appropriateness of the
framework within which governmental and nongovernmental instru-
ments take their independent (but interdependent) actions. Since this
framework is likely to be weak in less developed countries, public and
private projects may be poorly identified and badly implemented.

In either case, an "overall policy for ensuring effective projects"”
would seemingly strive for a planning policy strong enough to require a
project environment — and projects from any sector — that meets
overall requirements of societal effectiveness but is sufficiently dis-
bursed and decentralized to take advantage of all of the ideas,
initiatives, and capacities available to that society. Such a planning
policy would strive to make best use of limited financial and physical
resources by enlisting support of human and institutional resourcesin as
wide a range as possible.

THE MONITORING OF POLICY EFFECTSON
PROJECT IMPLEMENTATION

The actual success of project implementation and completion depends
upon the establishment of an appropriate organizational structure and
set of operating procedures for acquiring and utilizing the needed
financial resources, personnel resources, technology resources, and
often international resources. Because project demands vary and are
often unique to particular situations, this has led to a wide variety of
organizational responses and numerous "special" procedures not normal -
ly evident in ongoing governmental or private organizations.

Thus, all too often, national policy, or the lack of it, can lead to a
setting for project organization and operation that is one of two
extremes: a policy so rigid that the lack of flexibility stifles project
implementation, or a policy so pliant that a proliferation of structures
and exceptions to procedures and standard policies causes dangerous
entanglements.

In the first instance, prevailing policies might require that all
government projects be embraced within existing governmental or
bureaucratic forms, subject to the same procedures for personnel,
budget releases, and 0 on, that are in force within government or
corporate agencies. Such a policy might result from desires to regu-
larize and hence simplify overall government management and to treat
all government organizations and personnel "fairly" in the same way.
But, as we have seen, projects involve new activities. Forcing new
activities into old forms and old routines may be inappropriate to the
achievement of project objectives.
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The other extreme is where a laissez-faire, case-to-case approach is
taken to project organization and procedures for acquisition of person-
nel and finance resources. Individua projects are encouraged to set up
structures and procedures as they seefit, either for project expediency
or for their own convenience. The result is often the creation of many
"special™ groups and teams with particularly fast access to funds, to
personnel they can pay well, and to exceptions from operating pro-
cedures. The existence of these special groups encourages others to
mold themselves similarly, so that every time a special project,
problem, or activity arises, a new committee, agency, or bureau is set
up with special privileges. Instead of reorganizing the agencies original-
ly responsible, they are left to do routine day-to-day tasks, and their
competent people are often siphoned off to projects from which new
projects in turn are drawn if tasks are not well performed. In this
situation, the government tends to lose control of a system that
becomes increasingly untidy and without apparent purpose.

The central agency monitoring project implementation should mon-
itor the formation of organizational structures and the introduction of
special procedures for project purposes in such a manner as to avoid
either of these two extremes. It would be unrealistic, given the unique
character of projects, for national policy to uniformly dictate a special
structure and mode of resource acquisition and use for all projects. Itis
possible, however, to articulate certain guidelines and criteria for the
governanceof project organization.

In the first place, we must state the obvious: The organization must
be effective in achieving project goals and results. It is, after all, only
the means to an end. For this reason, whatever exceptions or deviations
from regulations and operating procedures are necessary to achieve its
objectives should be granted provided only that they do not unduly
lower outputs elsewhere by fragmenting authority. The crucial issue, of
course, is who grants the exception. Obviously, each project staff itself
cannot be left to devise its own rules and exceptions, or the resulting
excesses and abuses of "special groups" will multiply. It is, therefore,
theroleof thoseresponsible for theoverall policy for ensuring effective
projects, discussed earlier as often being the central planning agency,
to decide the exceptions necessary to project success and those that
need not be given in the interests of project control. The central
formulation group can thus maintain the balance between project
requirements and standard procedures and policies which continue in
force on other agencies and groups.

Second, it is essential that policy ensures the clear definition of
vertical and horizontal relationships for projects. The specification of
vertical relationships should indicate to which agency — or agencies —
the project is responsible and in what way. It should also indicate what
kind of reporting is required. Projects that are responsible on the same
matters to two or more different agencies with different purposes or
expectations are clearly in difficulty. On the other hand, nothing leads
to project excesses more quickly than a situation in which the project is
accountable to no one. The specification of horizontal relationships
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should indicate the appropriate techniques — whether these techniques
involve formal contracts, coordinating committees, arms-length market
transactions, or informal contacts — by which the project acquires
inputs (for example, personnel, special services, construction work) or
provides outputs to related government units or by which others can
benefit from project experience.

Finally, because projects are by definition time-bound, policy must
seeto it that project organizations do not lose sight of their temporary
character. Organizations, like organisms, manifest strong instincts of
self-preservation and survival at all costs, even after their usefulness is
gone. Thus, clearly defined lifespans and project organization ending
dates should beinsisted upon by the policy group, not only to keep once-
useful teams from becoming creaky and useless bureaucracies, but also
to keep project management conscious of the ultimate need to re-
channel project resources which may need to be retained.

This does not mean that, in all circumstances, the project organiza-
tion will cease to exist once the project is completed. Indeed, in many
instances the organization created to undertake the construction or
establishment of a new institution will continue to live to operate it.
(Irrigation authorities, for example, frequently first establish, and then
operate, the project.) The shift from establishment to operations,
however, should be seen as a distinct one requiring different staffing
patterns and managerial techniques.

Formal contracts for projects or, more often, for specific aspects or
parts of a project are widely used. Whether the project or subproject is
to be done by a private consulting firm, a university research depart-
ment, another government unit, or even a single individual, a written
agreement is often drawn up specifying the outputs promised, the time
frame within which the outputs will be delivered, the financial, capital,
and human resources required, and often the penalties accompanying
noncompliance. Agreement to these specifics is signed by the con-
tracting and contracted parties, and very often becomes a typical
building block of a major project. It builds in the methods and
procedures and exceptions it requires for success; it defines com-
munication, accountability and control to the point of establishing
sanctions; and it is by definition time-bound and temporary. Even in the
use of contracts, however, the central agency responsible for projects
should establish guidelines to decide, for example, with whom govern-
ment projects may enter into contracts (other government agencies,
private groups), and under what conditions such contracts can be drawn
up (competitive bidding, penalty, provision, qualifications on the use of
foreign aid or expertise).

In any case, the responsible central agency must create the policy
context within which an adequate, but not excessively indulgent,
response can be given to several problem areas in public and private
project implementation. These problem areas often have to do with
policy effects on procedures relative to the acquisition and use of four
types of resources required by projects: financial, human, technology,
and external or foreign. For this reason, the following major sections
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deal with each of these four resources, and the specific potential
bottlenecks that a central review agency should be alerted to.

POLICIES ON FINANCIAL RESOURCES

Funds in adequate amounts for appropriate purposes must be available
in a timely fashion if projects are to be efficiently and effectively
implemented. This first of all requires overall policies that ensure the
aggregate availability of funds — atax structure that dependably yields
revenues, domestic savings, and investment institutions that encourage
savings and make them available to projects, the maintenance of
institutions and practices that encourage grants and loans from abroad,
and so on. The absence of successful policies of this type will simply
abort projects at every stage — and the world is littered with the
carcasses (sometimes no more than idea papers, sometimes impressive
building shells) of projects that become the victims of poor funding
policies.

Budgeting

Assuming that funds can be generated in the aggregate, they must still
be allocated and made available to specific projects. This is done by the
budget process — the procedures used to decide which activitiesare to
get how much money for what specific purposes and when. Individual
projects are subject to the financial constraints of this fundamental
process and government decision making.

Financial constraints must be faced very early in the project cycle,
If the project isof significant size, activities involved in its formulation
and design - immediately following identification — may require a
substantial commitment of the time of personnel and of overhead items
in existing agencies, or the hiring of new specialized individuals or
consulting firms as needed. In either case, funds will need to have been
budgeted in advance of the need for project design to cover the costs of
personnel and other itemsin existing agencies or to allow the hiring of
new personnel or consulting firms. Budget policies will need to approve
sums for this purpose in advance — or to alow additional budget
allocations flexibly as the necessity arises. Furthermore, budget poli-
cies will influence which identified projects will proceed to formulation
and design by determining where the funds for these purposes will be
allocated. Allocations of formulation and design funds to agencies
interested in industry but not in agriculture, or to central, urban-
centered units rather than to provincial, rural-centered units, will bias
projects actually formulated toward the industrialfurban sector rather
than the agricultural/rural area.

After the project is formulated and designed, its feasibility and its
claims to resources must be established. This is done through a budget
process through which funds for the project are requested. At this
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point, a number of problems — and related policies — appear. They
include the following: [} Shall the total cost of the project be
considered as a capital cost to be considered in the capital budget? Or
should only the purchases of capital items (for example, buildings,
machinery, equipment) be considered in the capital budget, with pur-
chases of other items (such as labor, supplies) considered in the
recurring budget? If the former, the entire cost islikely to be approved
for expenditure over the entire project life. If the latter, necessary
funds will be available only subject to the vicissitudes of an annual
budget. 2) Shall project management be approved to seek grants or
loans to apply against project needs prior to a budget action — or must
they await budget approval before seeking such funds or having others
do so? If the former, the project will look less desirable since it will
seem to be claiming larger, governmentally-provided funds than might
prove to be the case and the project may be delayed by subsequent
grant or loan negotiations. 3) Shall the budget be submitted on a line-
item basis inviting examination with a view focusing on inputs and
costs, or on a program basis inviting examination with a view focusing
on outputs and benefits? Shall the budget be submitted based on an ad
hoc pleas of project supporters or based on a plan demonstrating its
relative superiority in terms of net benefits per unit of cost over
alternative activities? Clearly, the program emphasis based on a plan is
superior for the project (unlessit has very strong political support). 4) If
the project generates revenues, do these revenues accrue to general
government or can they be retained in the project? Clearly, the latter
provides added project flexibility. 5) To what extent are citizens — or
legislators on behalf of citizens — able to make inputs into budget
making and review? What standards, govern the extent to which they
can delay, force modifications, or stop specific projects? To the degree
to which minorities have procedural or statutory powers to do so,
uncertainty and delays are likely.

After project claims to resources are established and the budget
approved, there are problems — and related policies — regarding the
administration of that budget. They include the following: 1) Is budget
approval an authorization to expend funds in accordance therewith or
must a separate administrative transaction "release" the funds? (This
separate step is used in situations where budget "approvals" frequently
exceed cash flows and all cannot be accommodated.) The latter opens
the door to costly uncertainty and delays for time-sensitive projects. 2)
Is there a preaudit of approved budget expenditures (that is, must all
vouchers be individually approved before payments are made), or only a
postaudit of such expenditures (that is, a simple accounting for such
expenditures after payment has been made)? If the former, bureau-
cratic delays are again almost inevitable for time-sensitive projects. 3)
If budget changes are required (to shift funds from one approved
expenditure line to another, to shift funds from one budget period to
the next, or to add funds marginally as may be required), are the
procedures simple and quick? If they are not, time-sensitive projects,
which are by definition operating in new, uncertain areas, are likely to
bedifferentially disadvantaged.
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Making Payments

Very closely related to budget procedures are procedures related to the
actual disbursement of funds. Problems = and related policies — at this
point include the following: 1) Are procedures for the acquisition of
equipment, supplies, or contractual services complex and time-
consuming — and do they result in the quality and dependability of
inputs desired or required? Where complex contracts are required, is
legal help promptly and helpfully available? Poor policies leading to
poor procedures can mean both poor project quality and delays. 2(5; Do
the procedures whereby vouchers covering goods and services purchased
are approved for payment and cash disbursed yield prompt payment to
vendors? In part, this relates to the preaudit procedure indicated
earlier. But even in the absence of a preaudit, clumsy, overly legalistic,
or bureaucratically-excessive procedures open the way for delays, legal
tangles, angry vendors whose capacity to operate efficiently is reduced,
and outright corruption. This isa major source of project delay and high
costs. 3) Are cash flows maintained to allow prompt payments when
due? Any government or corporation will receive cash unevenly over
the year and may — in the absence of careful planning for short-term
borrowing to meet seasonal needs — be faced with the necessity of
delaying payments and receiving deliveries of necessary inputs.

This section of "making payments” — and the preceding paragraph
dealing with budget administration = both emphasize the negative
consequences of inflexible procedures and strongly suggest more flexi-
bility. Yet it must be admitted that these inflexible procedures do put'
limits on overenthusiastic, poorly organized, or even corrupt project
management by subjectingit to bureaucratic discipline. The question is,
"Is the cure worse than the disease?’ Fortunately, that question does
not have to be answered. A better cure is available. It involves
responsible budgeting to output-oriented activities with prompt re-
porting of financial and output resultsto detect — and allow removal of
— faulty management.

Accounting and Auditing

Problems - and related policies — here include the following: 1} Is the
accounting system set up to report expenditures promptly by budget
authorization categories so that a preaudit is unnecessary, so that
project management can anticipate and promptly request necessary
budget changes, and so that financial data are routinely available for
project reporting and central purposes? If it is not, expensive and time-
consuming "back-up" (duplicative) accounting systems will be required
both in the preaudit agency and in the project itself. 2) Are audits
mechanically focused on detailed examination of adherence to budget
categories — with substantial penalties to managers for exceeding
detailed authorizations? (Thisis particularly important if budgets are of
a detailed, line-item sort, and if accounting data are late and possibly
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inadequate.) Or are the audits focused on outputs and evaluation of
whether or not managerial uses of funds were, in terms of these outputs,
appropriate? Audits that threaten managers (who have had inadequate
accounting data) with substantial penalties for small deviations in
actual budgeted expenditures, ignoring effective performance, produce
new managers who will be formal, pedantic, budgetarily precise — and
ineffective in obtaining project goals. 3) If the budget — and audit -
agency requires performance reports (and it should!), isit clear what is
required, and can the necessary information be routinely produced? If
not, inordinate delays, expense, and a lack of cooperation of budget and
audit authorities with the project can be predicted.

Relationship to Planning

The relationship between planning and budgeting (as supported by the
finance system and the accountants and auditors) is a complex one, rife
with possibilities for misunderstandings and inefficiencies. Problems —
and related policies — include the following: 1) Planning agencies
frequently insist on "approving" activities separate from and prior to
budget approvals allocating the necessary funds, rather than developing
the procedures and criteria with the budget agency according to which
that agency would make decisions appropriate to the plan. This dual
practice can give rise to disagreements and delays — and certainly
increased expenses. (In some countries, the planning agency has simply
taken over the capital budget, which is seen as the development budget.
This avoids duplication but raises a serious problem of coordinating the
capital and recurrent budgets.) 2) Planning agencies frequently insist on
self-auditing of project performance rather than focusing on improving
the capacity of the auditors to do so. As they do so, they increase
reporting requirements and may fail to recognize major failuresin the
accounting and auditing system which they might better plan to
overcome.

Relationship to Subsequent Operations

It isimportant that project finance beseen in relation to funds required
to meet subsequent, recurring needs. This is particularly important if
project finance is provided by external grants and loans, but subsequent
operations must be funded locally. In the United States, many govern-
mental units (including, notably, New York City) have been enticed by
easy availability of federal funds into projects whose subsequent costs
have posed difficult burdens.

In general, then, an agency designed to ensure effective projects
should look toward the development of policies that 1) yield an
adequate flow of funds to be budgeted to (made available to) projects
considered promptly on a multi-year program basis in which the project
has considerable flexibility in arranging for grant and loan funds and the
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use of project-generated revenues, 2) provide approved funds without a
separate "releasing” transaction or a preaudit with simple and well-
defined procedures for budget modification, 3) allow efficient execution
of contracts and prompt payment of vendors without cash-flow prob-
lems, 4) provide prompt, useful accounting data facilitating a non-
punitive audit focusing on outputs, 5} avoid unnecessary plan-budget
conflicts, and 6) take due account of subsequent operating needs.

POLICIES ON HUMAN RESOURCES

Project personnel policies must come to terms with three significant
characteristics of projects: 1) That projects are frequently priority
activities under pressure to be started — and completed — as soon as
possible. Personnel policies appropriate to more leisurely, lower-prior-
ity activities may not be desirable for projects. 2) That projects are
undertaken by new organizations that are not likely to produce the
outlook and ability required of persons who must quickly find effective
work assignments and relationships in a substantially new situation. 3)
That projects are unique activities of limited duration. Salaries,
benefits, and conditions of employment adequate to attract motivated,
skilled, and experienced personnel for agencies offering tenure and
long-term promotion prospects may not be adequate in limited-term
projects.

In this situation, the project — necessarily operating within a larger
government or business unit — will be under pressure from two direc-
tions. On one hand, a central personnel agency will seek to have
project personnel recruited, compensated, promoted, provided benefits,
etc., in afashion consistent with other parts of the organization. It will
do so for two reasons: 1} Unegual treatments of employees would
violate concepts of "fairness" and lead either (if project employees are
favored) to movement of the best employees to projects, or (if project
employees are less favored) to inability of projectsto recruit qualified
people. 2) It will wish to defend a system it feels recruits on merits and
guarantees employees protection in matters regarding compensation,
promotion, training, benefits, and severance practices while simul-
taneously providing an effective work force. In other words, the central
personnel agency will provide pressure to maintain the integrity of the
existing system.

On the other hand, the project management — under pressure to
complete its new, unique, priority activity quickly — will be much less
concerned with the integrity of the existing personnel system and much
more concerned with acquiring the best possible personnel immediately
and maintaining them in an environment that keeps them maximally
productive.

In this situation, policy at a supraproject level is necessary to
provide the guidelines within which individual projects can operate
efficiently without destroying the governmental or corporate overall
personnel system.
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Project Requirements

In this situation, what will a project require?

1 Ability to recruit quickly. Project start-up timetables often do
not permit lead time sufficient to enable advertisement for the position
and for testing, interviewing, and checking of references of applicants
as required by orthodox personnel rules. Projects will wish to acquire
directly the services of persons who have demonstrated ability in
required specialized fields and in new, yet to be thoroughly defined
positions. In short, they will seek competent persons already producing
effectively in an existing organization in which they will have to be
replaced.

2 Ability to offer attractive compensation. Since personnel will
need to be acquired quickly from existing employment for a temporary
job, they will be likely to demand higher pay than they (and their
counterparts) receive in their existing organization and/or other bene-
fits such as preferred housing, flexible working hours, severance pay
agreements, senior management perquisites, and so on. Project manage-
ment will seek the funds for higher compensation and permission to
provide the benefits.

3. Ability to hire expatriates. Sometimes persons of the appropriate
competance or experience will not be locally available — or, if avail-
able, unwilling to brave the insecurity of the new, short-term project.
In this case, hiring of expatriates may provide an answer. Project
management frequently seeks this outlet.

4. Minimum training needs. The project — under sharp time and cost
pressures — will desire personnel who do not require basic training in the
areas of intended responsibilities. Such training as is undertaken will be
of an "on-the-job™ sort designed to familiarize personnel with project
needs and to fully inform all participants about project goals and
technioues.

5 Ease of employee termination. The project is of limited duration;
employees must be let go as it is completed. Project management will
wish to be able to promise minimum difficulties to the employee in this
matter asa part of itsrecruitment package. It will also wish to do so at
minimum coststo the project.

6. Freedom to define tasks and provide rewards. Orthodox personnel
procedures tend to specify tasks in substantial detail and to provide
status as well as financial rewards for faithful performance of these
tasks over extended periods. The project will need to set goals that
employees must devise methods in unique situations to achieve; thus,
the project must be able to reward goal achievement quickly.

Meansfor Achieving Project Requirements

Projects will seek to achieve these requirements in many ways,
including the following:
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I. If the project is organized as an identified unit within the
traditional government or corporate bureaucracy, it may well move to
acquire all of its personnel via secondment from related units in a
matrix organization. This practice allows quick recruitment of ex-
perienced personnel requiring minimum training and takes care of the
termination problem, since employees can simply return to their regular
positions upon project completion. If, at the same time, the project is
able to provide extra compensation for short-term project -work,
providing high visibility if successful, the project may well acquire and
retain the work force it requires — but, of course, at the expense of
existing organizations that will resist (perhaps properly) this temporary
outflow of their best people, sometimes by freeing only their least
satisfactory employeesfor project work.

2 By keeping the number of its own personnel to a central
coordination minimum and contracting with individuals or agencies
(either public or private, local or international) to undertake the
detailed tasks of implementation. This transfers personnel problems
from the project to the contractor. Since the contractor is likely to be
less inhibited by central personnel agency practices, he may be ableto
quickly hire on attractive terms task-oriented persons (including ex-
patriates) who can be flexibly rewarded while offered prospects of
continuing employment via movement from one project contract to
another. But, again, this may be at the expense of luring scarce
personnel from other important tasks in the country. Moreover, the
contractor's efficiency may suffer from lack of familiarity with, or
commitment to, the project.

3 By organizing the project as alegally separate unit (for example,
a government corporation, a separate corporate subsidiary) with power
to set its own personnel policies — modes of selection, compensation,
training, job definition and rewards, working conditions, termination,
and so on. In this situation, the project becomes a competitor of the
central personnel agency in the labor market — perhaps a stiff compet-
itor that will force responses from that agency.

No matter what means the project employs to meet its personnel
needs, however, it cannot itself overcome the difficulties stemming
from an overall shortage of trained, experienced, skilled persons in the
society as a whole. Thus, an agency concerned with ensuring the
effective conduct of projects must be concerned with, and supportive
of, overall training efforts, particularly as they provide the flexible
capacities required by project work.

In general, then, projects require personnel, and their acquisitiop
and maintenance puts them in a conflict situation with central person-
nel agencies. This conflict must be worked out by means of arrange-
ments that reasonably maintain the integrity of the total personnel
system while meeting more important project requirements. On ques-
tions of trade-off, efforts should be made to keep damage to the
central system less than gains to projects, minimizing the former and
maximizing the latter. This conflict — and the trade-offs = will be
another area for the development of policy to ensure the effective
conduct of projects.
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POLICIES ON TECHNOLOGICAL RESOURCES

All projects require a body of technology to be brought in and utilized
for project purposes. Some of this technology will be based on the
physical and engineering sciences, some on the biological sciences,
some on the social sciences, and some on the administrative sciences.
All of it will have to be adapted to the needs of the specific project and
its special environment.

The extent to which a country can obtain command over technology
determines which and how many projects a country can identify,
formulate, and implement. Clearly, a country cannot implement proj-
ects for which it does not have, and cannot acquire, the necessary
know-how.

In addition, however, command over technology also strongly influ-
ences the distribution of those increases in real incomes anticipated
from successful projects. If, to acquire a necessary body of knowledge,
a country must 1) bear the costs of sending its nationals abroad for
study to acquire it, 2) pay the salaries of expatriatesto claim it, 3) be
subject to licensing agreements — and costs — to use it, or %) give up
equity interests in projects as a condition of itsacquisition, then to that
extent income earned in the country flows to expatriates and local
income is reduced. Whether, even with this reduction, the acquisition of
technology thereby is desirable depends upon whether or not the
diminished increase in real income exceeds local costs. Inany case, the
project countries are interested in lowering payments made for any
given technology. The agency for ensuring effective projects will be
interested in lowering these payments without offsetting decline in real
incomes.

Actually, much technology is readily available — and countries who
have technology subsidize its acquisition by those who do not. Basic
technical knowledge is available in all fields in the best graduate
schools everywhere — and foundations, international agencies, and
bilateral assistance programs provide fellowships to allow attendance.
The social and administrative sciences make their findings available in
journals easily acquired by interested parties. Much of the technology in
the biological sciences — particularly in agriculture — is developed in
universities or in international research agencies and is open to all.
Indeed, the international agencies highly subsidize the wide distribution
of this technology. It is only in the important areas of the physical
sciences — and there only with those developments in which proprietary
interests protected by secrecy or patents yield monopoly returns — that
access o technology is denied or made expensive.

Thus, an agency responsible for ensuring the effective conduct of
projects will be interested in participating in the formulation of policies
designed to ensure maximum access t o technology at minimum costs. In
doing so, it will 1} encourage the training of technologists, hold them in
the country, and provide them with institutions in which to work, 2)
develop individuals and agencies to keep abreast of technological
developments in open institutions in such fashion that project oppor-
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tunities appear, and 3) widen options for limiting costs of using
proprietary technologies.

Project Management Techniques as Technology

Clearly, this book discusses a "technology" for the administration of
projects. This technology may be primitive, but it is certainly not
patented, nor isit secret. Indeed, the Public Policy Implementation and
Project Management group is trying as hard as its capacities allow to
make it widely available. Similar efforts are being made by the World
Bank and other agencies and individuals. Are these offers being taken
seriously —and used?

POLICIES ON EXTERNAL RESOURCES

A final word on the use of foreign resources. Projects of major scale,
both in developed and developing countries, often resort to acquisition
and utilization of financial, human, and technical resources from
outside the country. Presumably, the general guidelines on use of these
resources — applicable regardless of their source — will be of some
assistance. There are, however, additional considerationsthat cannot be
ignored when resources are acquired from another country. These
special considerations merit the formulation of special policies, gov-
erning the limitations and conditions under which foreign resources can
optimally be used.

This is a particularly obvious and sensitive factor in the private
sector. The use of large amounts of foreign capital investment, and the
correspondingly large measure of control by foreign interests, has
evoked a variety of policy responses in developing countries, ranging
from absolute laissez-faire, not caring about whether foreign interests
werein fact exploiting the countries, natural resources and labor force,
to strict nationalistic sequestration, blocking capital inflow in crucial
areas and sacrificing development progress for patriotism. The issue,
faced with equal sobriety by both multinational companies and host
developing countries, isa complex one, but each nation must inevitably
spell out clearly its policy somewhere between the two extremes.

Not only in the private sector but also in the public sector and in
intergovernment cooperation, the question of ulterior purposes can
validly be raised, the answers to which should formulate national policy
on public foreign assistance, grants, and loans. Further policy can
identify priority preferences for the type of outside assistance (consul-
tants or cash, buildings, and equipment for training programs, etc.), the
geographical areasinto which they should or should not go (for example,
urban vs. rural) the field of activity (agriculture, military, industry -
and even specific industries), and the national control mechanisms
(decision-making authorities, counterpart funding, and so on).
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SUMMARY

An overall policy context is vital to the success or failure of develop-
ment projects. This chapter has identified five important policy factors
(articulation of development goals, the perceived role of other socio-
economic institutions, the designation of a central review agency, the
generation of projects within a planning framework, and the monitoring
of policy effects on project implementation — especially as it affects
uses of financial, human, technical and external resources). By review-
ing the choice of ways by which governments respond to these policy
factors, we can see the immediate and far-reaching effects they have
on the generation and management of development projects. Projects
succeed or fail only asthey draw lifefrom the policy environment.
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national agencies, 43
limits of, economic and
political, 42
limits of, socioculture, 42-43
Management team, 27
Management training
case method for, xv
Manager. See Project manager
Manpower data systems, 28
Marsh, PDV. 124
Massey University, New Zealand
Management Education and
Development Center,
XX
Matrix organization, 40, 127
definition of, 24
Method of Potentials (MP). See
Precedence network
Milestone charts, 142-144
Milestone, 147, 152, 162
Monitoring time, 145
Mulvaney, John, 168

Nodes, 151
National development
promotion of, xiii
National development plans
translating into programs, 5
National Institute of Public Ad-
ministration
Malaysia INTAN), xx
National Taiwan University,
Department of Agriculture,
XXiii-XXiv
National Economic Development
Authority (NEDA)
Philippines, 113, 207, 218
National policy, 252
Network techniques, 179, 181
Network updating, 177
Network utilization, xviii

Net present value (NPV), 94,
96-99
formula for, 97

Objective chart, 145-148

O'Brien, James J.,, 171, 179

Open tenders, 118, 119

Operation, Control, and Handover
(Phase 3), 15-17, 135-210

Operational feasibility, 89-93

Optimistic time, 163

Organizational centersfor cur-
riculum, xviii

Outcome, 219

Output data systems, 28

Pacific island livestock project
and the social/political study,
93-94
Pacific region
training course for, xx
"Package deal' project, 120
Personnel. See Projects, Person-
nel
Personnel performance
measured by, 190, 191
Pessimistic time, 163
PBS (Project Breakdown Structure)
and Gantt Chart, 137-139
definition of, 136
diagrams uses of, 137
preparation of, 137-138
relation to work breakdown
structure, 136
use in PERT, 162
uses of, 137
PERT (Program Evaluation and
Review Techniques), 144,
162-166,170,189
and activities, 162
and activities and milestones,
162
and estimate uncertainty, 165
and slacks, 163-165
and the time element, 163
activity slack in, 165
calculating event times,
critical paths, and
slacksfor, 163-165
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calculation of earliest and
latest events, 163
calculation probabilitiesfor,
165
cost, 179
critically designed for, 162
event slack in, 165
preparation of, 162-163
preparing a project graphic
model for, 162-163
relation to CPM, 162
standard deviation for events
in, 165-166
thecritical pathin, 163
Phase
Phase 1 See Planning, Ap-
praisal and Design
Phase 2. See Selection, Ap-
proval and Activation
Phase 3. See Operation, Control
and Handover
Phase 4. See Evaluation and
Refinement
Philippine National Economic
and Development Authority,
75
Philippines, 42,218
and project management, Xiii
selection and approval in, 42
University of, xxi
Plan
definition of, 22
planning models, xvii
Planning, Appraisal, and Design
(Phase 1), 9-13, 49-119
Polaris missile program, 162
Policy, 23, 58, 233
See also Policy refinement
and a central reviewing
agency, 249-250
and achieving project require-
ments. 260-261
and planning f ramework,
250-252
and a strong planning process,
251
and a weak planning policy,
252
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Policy (cont.)
and making payments to. 257
and maximizing project ideas,
250-251
and project budgeting,
2535-256
and project financial re-
sources, 255-259
and project relationships,
253-254
and project requirements, 260
and the origin of goals, 246-247
and planning, 258
and project goals, 246-243
and subsequent operations,
258-259
and therole of institutions,
248
definition of, 245
effectson project implementa-
tion, 252-255
importance in traditional
societies, 248
on external resources, 263
on human resources, 259-260
technological resources,
262-263
overall factorsin, 246
related to accounting and
auditing, 257-258
summary of, 264
Policy making
critical elements of, 235
ideal -rational model of,
235-240
stages of, 235
Policy refinement
and criticisms of evaluation,
238-239
and selection of task force
for, 236
and task force members, 236-237
and the incremental change
model, 235
and the World Bank, 234
and transmission of evaluation
results, 238
central point made, 239
and verbal input, 237
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Policy refinement {cont.)

complexity of, 241

conclusion, 241

formative and summative
typeof, 233

guidelines for, 236

implementing process of, 234

importance to project devel-
opment, 234

one model for, 234-235

operation of, 234

auestioning the need for. 234

relation of evaluation report
to, 235-236

role of in project development,
234-236

suggestions for strategy for,
239-241

use of evaluation for, 236-237

use of simulation modelsfor,
241

Post-audit

and implementation, 125
definition of, 256

Post-project evaluation

See also Evaluation

and international funding
agencies, 218

approaches and guidelines
for, 219

conclusion of, 230

definition of, 216

evaluatestask during, 221

for Indonesia transmigration
project, 218

for Korean national family
planning program, 218

for Pacific Island livestock
project, 93-94

for Philippinesrural devel-
opment project, 218

how to conduct, 223-226

importance of, 214

in developing countries, 218

intention of, 216

in the Bangkok water improve-
ment program, 218

objectives and scope of,
216-218
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Post-project evaluation (cont.)
project documents used for,
216
reason for conducting, 213
two handbooks for, 219
variance analysis used during,
221
report circulation of, 225
Post-project evaluation report
main components of, 215-216
outline of content of, 225
use of, 225-226
PPIPM (Public Policy Implementa-
tion and Planning Manage-
ment), xvii, 241, 263
and planning models, xviii
curriculum, 241
curriculum project, xviii, xxvi
project, xvi, xviii, xx, xXxiv,
xxvi, 233
project materials, xxiii
program, Intro, xvi, xviii
prototype curriculum, Xix-xx,
XXiv
syllabus, xxiii-xxiv
Preaudit and implementation, 125
Preaudit
definition of, 256
Precedence-based cost
system of, 179
Precedence diagram, 154-155
See also Precedence network
Precedence network
See also Analysis Bar Chart-
ing

and dummy arrowsfor, 166,167

advantages of, 168-170

backward computing pass
used in, 168

calculation of activity times
in, 166, 168

disadvantages of, 168-170

floats used in, 168

forward computing pass used
in, 168

Preliminary design

See also Design

and bidding criteria, 79

and consulting firms, 80



Preliminary design (cont.)
and coordination of project,
79
and highway design elements,
76, 77
and foreign currency, 78
and local currency, 78
and local conditions, 80
and personnel data, 79
and priorities of project
objectives, 76
and procedure philosophy, 79
and project activities, 79
and project perspective, 76
and project work duration, 76
and role of consultants, 79
and role of foreign consultants,
79
and social structure, 71
and the funding quest, 75
availability of resourcesin,
78
basic plan of, 76
contract proceduresin, 79
correctingerrorsin, 78
definition of, 61
determining availability of
resources during, 64
economic support crucial, 68
examining alternatives during,
73
example of negative forces
encountered as pros-
pects, 64
examplesof primary or
secondary goals of, 62
example of short-term objec-
tivein, 63
expected impact on national
prestige of, 65-66
facilitiesand land considered
during, 68
feasibility consideration during,
72-73
ecological factors, 76
elements of, 75
examplesof technical factors
in, 77
involvement of contracts in,
78
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Preliminary design {cont.)
management plans drawn up,
78-79
of manufacturing plants, 78
percent of budget spent on, 75
project budget estimated in,

project objective stated in, 75
project summary in, 76
technical factors, 76
Present value
formula for, 221
Price
definition of, 220
and social benefits and cost,
220
Priority, 63
Program, 63, 256
curricular experiment, xiv
Program Evaluation and Review
Technique. See PERT
Progress Chart, 145, 149
and LOB, 145
definition of, 145
example of, 146, 148
Project(s), 58
absence of asingle co-
ordinating administer,
35
administrative and political
support, 69-70
agencies involved in, 32
availability of utilities for, 68
contracting out, 36
as an integrated cycle, 9
capability for design of, 38, 39
classification of resources
of, 207
competing with other projects,
63
conditions for success, 37
contractor of, 186, 188
control and monitoring pro-
cedures of, 79
co-sponsorship of, 67
design of, 186-188
design of organization and
methods of, 39
determining success of, 217
diffused management of, 33



278

Project(s) (cont.)

dimensionsof organizational
design of, 39-40

economic impact of, 67-68

economic resources of, 67-68

estimated budget of, 79-80

examples of involvement of
different agencies,
32-33

external benefits of, 59

external costsof, 59

evaluation techniques of, 220

external environment of, 31

final arbiter in technical
matters, 197

finitelifeof, 189

generation of, 250-252

goals of, 62

horizontal relationshipsin,
253-254

impact on environment of,
90-91

implementation of, 6-7

industrial, 78

influence on national prestige,
65-66

legal factors of, 70-71

long-term results of, 64

management plans of, 78-79

management tasksof, 36

management tasks of project
cycle, 36

material s and supplies of
defined, 68

multiple resource-limited, 176

need for monitoring of, 36

operation plan of, 204

objectives, 17, 62

organization structure of,
128-130

outcomes, 219

owner of, 186-188

personnel rulesin, 40

planning of, 6, 7

policies on foreign resources
used for, 262,264

policies on fundsfor, 255, 258

policies on human resources,
259, 261
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Projects (cont.}
policieson technological re-
sources of, 262-263
policy setting of, 43
popular support of, 71
progress monitored, 167
purpose, 219
redefining of, 71-72
reformation of, 73
resource management of,, 90
social benefitsof, 4#0-41
success of, xiii
team effort, 35
technical resourcesof, 68
the support system of, 66, 67
ultimate responsibility for,
197
vertical relationshipsin,
253-254
Project Activity Package (PAP),
137
Project Control Systems (PCS),
179
Project communication, 30
Project cycle
See also IPPMC
administrative and political
context, 245
Project evaluation. See Evaluation
Project expenditures, 100
Project expenses, 99
Project focus
definition of, 62-63
Project Graphic Model, 151
Project impact, 219
Project income, 100
Project management
basic elements of applied to
project cycle, 32, 33
courses at the Master's level
in, Xx
in the Philippines, xiii
lapsesin, 37
MBA. in, xxii
need for planning, 22-23
short-term education of,
Xili-xiv
success of, 44
training for, xiii-xiv



Project management {cont.)
value of consistency in, 220
Project management curriculum
development and implementa-
tion of, xiii-xiv
need for "localization,"" xiv
Project Management Information
System (PMIS), 179
Project manager, xiv, 69
and completion and assimila-
tion, 209-210
and completion report, 198
and importance of record
keeping, 196
and progress information, 196
central process of, 195
characteristicsof successful
ones, 25
curricular materials for, xiv
employed by, 196
extent of authority of, 79
functions of, 187
fundamental responsibility
of, 202
importance of, 21
organization of staff of, 197
qualifications needed, 21,
26, 130-131
role of, 194
selection of, 130
task of, 189
training of, xiv
Project receipts, 100
Project revenues, 100
Project ideas
See also Identification
government mechanisms for
responding to, 55-57
mechanisms for processing of,
37-38
move to formulation, 57
relating them to society, 55
responsiveness to, 54
sources of, 37, 50
Project organization
hierarchy of, 125
illustration of, 127
itsrelation to hierarchical
organization, 125-126
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Project organization {cont.)
need for flexibility in, 126
strength of, 125
typesof structures of, 126-128
when most effective, 128-130
Project schedule, 78-79, 176
Project statement, 73-74
Project summary
definition of, 76
Prototypecurriculum
design of, xiv
modification of to "localize,"
XIX-XX
PRPM (Policy Refinement and
Prescriptive Model)
components of , 239-240
flexibility of, 240
key to, 239-240
put into operation, 240-241

Rateof return, 221
Ratnigiri District Fisheries
Federation, 95
Ratnigiri Fisheries Project, 101
Refinement (task)
of management curricula,
Intro., Xiv
of policy and planning. See
Policy refinement
Reformulation, 73
Resources
allocation of, 209
Resource-united schedules, 176
Resource and Manpower sched-
uling systems (RAMPS), 176
Resource leveling smoothing, 174
Resource management, 90
Resource scheduling, 174
manual methods for, 174, 176
objective of, 176
Resource smoothing, 174
Resources
human and cost of relocation
of, 208-209
human as an essential element
of completion and as-
similation, 208-209
human, key to successful
divestment of, 208-209



280

Resources (cont.)
human, transfer of, 209
intangible, definition of, 209
multiple use of, 210
physical maintenance of, 210
physical, what they consist
of, 208
physical, utilization of after
project completion,
207-208
physical and human, significant
difference between, 209
Resource planning and centrai
(RPC), 176
Resource Planning and Scheduling
Methods (RPSM), 176
Resource scheduling
computer methods for, 176
Resource transfers
constraints to, 208
Reward power
of project manager, 31
Rice and Corn Production Co-
ordinating Council (RCPCC)
Philippines, 113
Rockefeller Report, Intro., xiv
Receipts, 100
Rondinelli, Dennis A, 50, 115
Rural development, 5
in Third World, 5
neglect of , 6

Selection (task). See Selection
and approval
Selection and Approval
and advertisement for bid, 119
and bidding evaluation, 120
and contractual conditions,
119
and dependence on source of
finance, 115
and development objectives,
112
and "en bloc" project ap-
proval, 116
and estimatesfor project
expenses, 117
and final estimate, 117-118
and financing of project, 113
and foreign aid, 113
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Selection and Approval (cont.)
and tendering, 117-118
and the bidding process,
118-121
awarding of contract during,
120
contracting during, 118
criteriafor, 115
definition of, 111-112
dependency on politics, 112
eight stepsof, 111-112
factorsfor consideration,
115-117
funding negotiations between
countries, 117
funding procedures of, 117
in developing countries, 115
in development projects, 116
in the private sector, 112, 116
inthe public sector, 116
mechanismsfor, 112-115
political considerations of,
116
related to overall policy, 116
relation to feasibility, design
and appraisal, 115
summary of, 121
tendering during, 117-118
use of consultantsto select
contractors during, 121
Selection, Approval, and Activa-
tion (Phase 2), 14, 111-132
Shiraz University
Department of Civil Engineer-
ing, Iran, implements
PPIPM curriculum in
Iran, xxiv
Selective tenders, 123
Slacks
definitions of asused in PERT,
163-165
See also Float
Social cost-benefit analysis
See also Cost-benefit analysis,
94-95
and project evaluation, 220,
221
definition of, 94-95
preparation of, 94-99
three types of, 94-95



Social/political study, 92-94
and impact of community on
project, 92-93
See also Feasibility, Social/
political study
and political impact of proj-
ect, 92-93
and social impact of project,
92
four questions t o answer
during, 92-94
importance of, 94
Social preference rate, 97
Social rate of discount, 221
calculation of, 97
Superintendence
and direction, 194
responsibility of, 194
Supervision and control (task)
ambiguity of terminology,
193, 195
analysis of variance during,
199
and change orders, 200
and establishing alternate
procedures, 200-201
and project manager's attitude,
202
and punch list, 201
and status of project, 198
and the contractor, 186-202
and the project designer,
186-202
and the project manager, 187
and the project owner, 186-202
budgeting process of, 191-192
categoriesof operation for,
188-192
comparing implementation
with plan during, 199
conclusion of, 202
content areas of,, 188-192

contract changes during, 199-20Q

control procedures of, 189

definition of, 185

distinguished from super-
intendence, 193-194

discussion of supervision,
193-194
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Supervision and control (task) (cont.)
final inspection during, 201
formal completion report of,
198

feedback system of, 198

parametersfor, 189

preparing final project report
during, 201

nature of, 185

principalsin, 186-188

process of, 192-202

project accomplishments
monitored during,
189-190

project expenditures monitored
during, 190-192

project investment monitored
during, 192

project manager's attitude
during, 202

purpose of, 185

use of project diaries during,
201

Systems model
asapproach to curriculum

development, Intro., Xxvi

Task, 7-9
individual within IPPMC model,
9-18
Task force, 24
Task organization, 127
Technical analysis
and bid evaluation, 120
Technical study, 86
Tender document, 117-119
Tendering, 117-118
Time-limited schedules, 176
Training curriculum
development of by universities,
Xiii

"Turn-key" project

definition of, 120

Unit plan diagram, 145
definition of, 145
exampleof, 145
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United Nation Development Pro-
gramme (UNDP)
and grantsfor prefeasibility
preparation, 75
and project-related studies,
12

United Nations guidelinesfor
project evaluation, 219

United Nations Planning Decade,
5

United Nations Special Funds
projects, 21
University of Indonesia
Institute for Economic and
Social Research, xxiii
US Agency for International
Development (AID)
and post-project evaluation, 217
US Navy, 144, 162

Variance analysis
and project evaluation, 221

Way Abung Transmigration
Project
Indonesia, 42
Work Breakdown Structure (WBS),
136
World Bank, 7, 100, 218, 263
aidsin preliminary design
stage, 75
and appraisal, 113
method of identifying projects,
I
World Health Organization
and prefeasibility, 75
procedure for identifying
projects, ||
World War 11, 136, 144
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