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FoREWORD
Research and development (R&D) institutes reqttire to operate at two levels of planning:
at the strategic policy level, and at the implementation level. Strategic planning, at the
policy level, gives the project a sense of direction by establishing fundamental standards
and basic resources by which it will be ilnplemented while spelling out the poHcy
implications related to the project. This level of planning is undertaken at the top of the
R&D institute hierarchy. Planning at the implementation level, requires the scientist to
prepare, within the general framework of the institutional strategic plan, a strategy for
implementation, the d evelopment of a workplan and a plan of action.
The first publication in the series of the FAMESA Management Manuals for Productive
R&D dealt extensi vely with s trategic planning and budgeting. The Manual was
addressed mainly to strategic managers and planners at the various levels of research
m<magem ent. The present Manual, on "R&D Project Planning, Monitoring and
Evaluation", provides an insight into concepts and skills desired in the areas of project
pl<~nning, monitoring and evaluation. These same areas are of critical hnportance for
realizing the objectives of research programmes and projects in R&D institutes.

Some of the difficult tasks confronted by research managers and administrators include
the proper definition of research goals, expression of scientific and operational plans
arising from this characterization, measurement of perfonnance, regulation of activities
within given resources, and making decisions concerning choices and alternatives for
resource expenditure. These issues are discussed extensively in the present Manual.
This publication is a product of invaluable inputs from scientists, national policy makers
and science administrators. We are most grateful for their contributions. We wish to
convey our sincere thanks to Professor J.H. Kimura, who wrote the text; and to express
our appreciation to the various experts, particularly those from eastern and southern
African region, for their critical review of the contents of the Manual and its validation.
Finally, FAMESA is thankful to its Coordinator, Dr. Zerubabel M. Nyiira, who took up
the task of completing the preparation of this Manual and has coordinated FAMESA
activities since the departure of his predecessor, Dr. Luka 0 . Abe, two years ago.
This Manual was produced with the aid of a financial grant from the International
Development Research Centre (IDRC), Ottawa, Canada, for which FAMESA is
profoundly grateful.

Professor Thomas R. Odhiambo
Director
International Centre of Insect Physiology and Ecology, ICIPE
Nairobi, Kenya
1st August 1989
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MANAGEMENT MANUAL FOR PRODUCTWE R&D:
R&D PROJECT PLANNING, MONITORING AND EVALUATION

INTRODUCTION

INTRODUCTION

1.

Need for Management Training

Introduction
This Manual is based on practical research experience by FAMESA on the management
of RDis in Eastern and Southern Africa and other developing countries. It represents a
unique training experience. Needless to say, this Management Manual for Productive
R&D will be adapted and revised by users to make it most applicabl'e within each
national system. But hopefully, the most basic design has proved sufficiently effective to
justify the development and publication of other volumes covering the full range of RDI
management topics. Hopefully, it will stimulate sufficient reaction to encourage
international sponsors to join in this R&D management training venture.
Observations on R&D Management. Observations in research and development
institutes (RDis), and discussions with their managers during consultancies and training
exerdses led to three fundamental assumptions which had the greatest influence on the
Manual approach to the subject of R&D management:
1.

The greatest sense of need expressed by R&D managers was for strategic level
planning and incremental budgeting which would be useful for the RDI as a whole,
for R&D projects which are already underway, and for new projects which are
particularly attractive for new funding.

2.

Managers also appear to place considerable emphasis on providing R&D project
leaders with the tools, techniques and orientation needed to plan, budget, monitor
and control their own projects.

3.

While the greatest need for management training among RDI managers is, therefore,
a basic understanding and overview of management as a process which can enhance
R&D productivity throughout the R&D institute~ there is also a need to train them at
the operation level.

The specific orientation in the current Manual is on project planning1 monitoring and
evaluation in the context of R&D Management.
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Many RDI managers graduate to management positions from the ranks of technical
specialists in charge of R&D projects. On the face of it, this would suggest that they are
particularly responsive to the needs of R&D project leaders- and in fairness, we must
conclude that some are. However, deficiencies in management experience and training
often preclude their effectiveness in responding to these needs. Projec.t leaders also face
the same difficulty when dealing with project staff.
Further, their increased exposure to pressures and demands from controlling boards and
granting agencies of the government, can distract their attention from the technical
productivity of individual R&D projects and the resources, assistance and support
needed by technical staff. Instead, it causes them to focus too much on such issues as the
growth of the RDI they manage, growth in the R&D portfolio and influence and
longevity in the science and technology infrastructure of the country.
These conditions exist not because of any deficiencies in desire for R&D to impact
national development. Rather, they exist because of considerable misunderstanding
about the role of organizations, management, and managers in any enterprise but
particularly in the R&D enterprise. Therefore, this Manual presents ma11agement
t~chnology as a tool for R&D "productivity". It focuses on the desired results of R&D
projects and programmes. It emphasizes the role of R&D in creating and distributing new
technologies for national development.
Secondly, while the first Manual details management techniques in planning and
budgeting, it (and all future ones) will do so in a more generar context of management as
a collection of tools for improving R&D productivity. Therefore, for example, each
Manual will start with an overview of R&D management and will relate its particular
skill emphases to the whole management process.
Pedagogical Considerations. Part of the uniqueness of this R&D management training
venture lies in the pedagogical standards adopted for each Manual. They derive from
experiences in desig11ing, writing and delivering long and short-term training to R&D
managers in developing economies as well as familiarity with training materials
developed by others in this business. Five particular standards have been applied to the
development of these Manuals:
1.

Mediated and Self-Instructional: The Manual must be amenable to stand up to
delivery by skilled trainers. But, it must also be antenable to self-instruction.

2.

Experiential: The Manual must provide motivation and opportunity for trainees to
practice key management technologies by solving realistic training problems and
exercises.

3.

Visual: The Manual must provide visual stimuli for both mediated and selfinstructional modes of delivery.

4.

Interactive: The Manual must stimulate, structure and process mutual problem
solving discussions, not only between trainees and instructors, but among trainees
theiilSelves.

4
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Empirical: The ideas and concepts introduced by the Manual must be selected on
the basis of real observations about management practices and problems in Third
World RDls. Further, they must be presented in the same terms.

The first criterion, mediated and self-instructional, derives from the feeling that needs
for training in R&D management are widespread. Therefore, it is wasteful to develop
materials which are only meaningful and available to a few R&D managers, fortunate
enough to be selected for a workshop.
Further, few materials developed for past courses and workshops are practical for review
purposes by workshop participants- much less practical for participants to share with
colleagues who could not participate in the training. We desire to overcome these
limitations with the Management Manuals for Productive R&D.
The fourth criterion, interactive, stems from a sense that RDI participants fail to see the
value for sharing their management problems and jointly seeking solutions to them either
between RDis within countries, or between countries. Of course, there is the sectoral bias, ·
that is, th~ir feeling that a manager from an RDI in one sector (like agriculture) has
nothing to offer a manager from an RDI in another sector (like industry). There is also a
socio-cultural bias which inhibits managers of one culture from sharing with, and
learning from, managers of another.
·
It is therefore, important for the Manual to demonstrate that all trainees have a great deal
to offer each other. It must, therefore, stimulate them to share and solve their
management problems together. One of the greatest long-range impacts of this Manual,
and its companions, would be the generation of a world wide network of R&D managers
who actively seek each other's ideas and solutions to management problems they
encounter in the course of their work.
The fifth pedagogical criterion, empirical, stems from the feeli_ng that attempts to transfer
management technology from business schools, or RDis, in industrialized countries, to
RDI managers in developing countries is ineffectual if not inappropriate, unfair and
insensitive. Many management techniques developed in Europe or the United States
simply do not apply in the context of real RDI problems and opportunities.
We have adopted two strategies for accomplishing this. On the one hand, the Manual
requires participants to apply the concepts to their own RDJ problems. All participants in
traini11g with these Manuals are encouraged to bring for these purposes:
1.

Their country's current development plan, if available.

2.

Current statements of their country's science and technology policies.

3.

The mandate statement for the institution they represent.

4.

The current organization chart for their own institution.

5.

Examples, from their own institution, of R&D projects, proposals, budgets and such
final reports as they may be able to collect.

5
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Many of the exercises in the Manual call for the participants to apply management
principles to their own R&D institutions. These documents will greatly enhance the value
of these exercises and the transfer of sound R&D management principles to real R&D
settings.
The second approach to the requirement that R&D management training be based on the
real needs, priorities and pressures experienced by R&D institutions in the Third World is
fulfilled through the process used to develop the Manual. R&D management curriculum
specialists visited a variety of such institutions in many countries prior to outlining the
parameters of this Manual. Further, they integrated their observations in the body of the
text so that trainees can see how the management concepts relate to the real experiences.
Finally, the whole Manual is critically reviewed and evaluated by a team of R&D and
management specialists from several countries. Their work leads to a major revision of
the manual.
Partners in R&D Management Training. If these strategies are successful, we expect
demand to increase for RDI management training provided by instructors who are
trained to use these Manuals. Further, we expect demand for use of them in the selfinstructional format. It is likely that RDis will also organize their own training
programmes, using the Manual as a basis for instruction. In other words, the opportunity
exists, through a mechanism like this, for the R&D managers of the world to become
partners in an effort to make dramatic improvements in the conduct, and ultimately,
impact, of R&D on national developn1ent.

2.

Purposes of the Manual

This Manual focuses on management concepts and practices which will enhance project
planning, monitoring and evaluation in R&D institutes. It is targeted on R&D managers
at both the managen1ent and operational levels of the RDI.
Therefore, it will be helpful to a wide variety of R&D managers. In fact, we would
encourage its use in workshops comprised of participants from diverse, (1) sectors of the
economy, (2) levels of technical sophistication, (3) management experience, (4) career
status, and (5) R&D roles and responsibilities.
The Manual is designed to help R&D managers:
1.

Understand the vital role of R&D in national development;

2.

Comprehend the special character of management in R&D projects and
programmes;

3.

Realize the need for optimal organizational structures and styles of management for
productive R&D work;

4.

Perform R&D planning at both the institute and project levels;

5.

Design budgets for R&D projects;

6
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6.

Recognize the role of the R&D proposal as the first attempt to pool together all
critical elements of R&D planning;

7.

Learn to apply plans and budgets to the process of ensuring that R&D work is
productive, i.e., does have a desirable impact on economic development; and

8.

Learn to apply various techniques in project evaluation and review.

For these purposes, the Manual is divided into the following ten parts;
INTRODUCTION
CHAPTER I:

Planning as a Management Function

CHAPTER II:

Project Planning for RDis

CHAPTER Ill:

Project Generation and Project Proposals

CHAPTER IV:
Part!
Part II
Part Ill
Part IV

Project Monitoring, Control and Evaluation
Technical Performance
Schedule Performance
Cost Performance

CHAPTERV:

Project Termination

CHAPTER VI:

Post Completion Project Evaluation

Each chapter is headed by a content outline and learning objectives. They will be useful
for instructors who are planning the agenda for a programme of instruction. This is a
stand-alone self-instructional package with an inherent motivated sequence which
should both stimulate and control the pace and quality of learning. Further, it is designed
for easy adaptation to mediate instructions in a workshop setting.

3.

Instructions for Users

Introduction: Welcome to the Management Manual for Productive R&D. We hope that it
will enhance your R&D management skills and be a pleasant learning experience.
Individual and Group Learning: The Manual is designed for either individual or group
learning. It is self-instructional for the R&D manager who is studying independently. But
it is also amenable to group learning; for use in workshops and other training contexts. It
may be used by a manager participating in a large workshop, and then re-used as that
manager shares it with a colleague back in the office. It was designed to make the most
learning possible in the greatest variety of fonnats.
Exercises: Every now·and then you will find exercises which help the R&D manager
practice the ideas and concepts being discussed. These exercises may be conducted in a
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variety of ways: individually in the self-instructional mode; over-n!ght as homework
during a mediated workshop; in teams during class time; or even in plenary.
Instructor(s) Notes: Occasionally there are notes to the Instructor(s), designed to help
them plan and deliver a workshop, in the mediated mode. If the Manual is being used in .
the self-instructional mode, these may, and should, be ignored. Otherwise instructor(s)
may find them helpful in organizing the workshops.
Chapter Guides: At the beginning of each Chapter or part of a chapter, there are some
guiding materials. These give information which will help you plan your study. The first
one is simply a title page. The second, however, presents the learning objectives for all
the infom1ation contained in the Chapter. It will give you an idea of what you should be
able to do after you have learned all that is in _the Chapter.
The third page is a Table of Contents for the Chapter. It is like any other Table of
Contents except that it includes notice of a -Session Break- wherever we think it
would be helpful to divide the material into successive days of workshop sessions. It also
shows the index numbers assigned to principal paragraphs in each Chapter. These
numbers are designed to help you direct your study and discussion with other fellow
participants.
Length of Sessions: A workshop planned for a group of R&D managers should run for
5-10 days of instruction. Some of the Manual Chapters comprise one-day sessions.
Others are two or three-day sessions, depending on the pace set by participants and
instructor(s).
Basically, we encourage half-day sessions during which new n'laterial is introduced. It
usually works best to introduce new material in the morning. Then the afternoon is a
good time for group exercises and field trips. This takes advantage of the participants'
natural tendencies to be more alert and rested in the moming. Regardless, we encourage
such workshops to include many frequent and diverse field trips and visits to RDls so
that learning includes as much experience and novelty as possible.
Also, instructor(s) should mix as many methods of instruction and exercise as possible; in
order to maintain the interest of participants. Each of the exercises in the Manual may be
adapted to a· variety of techniques. It is up to the instructor(s) and participants to select
those which are more useful and instructional.
Above all, this learning experience should be enjoyable. It can be made so by adapting
the Manual to the needs and learning habits of the R&D managers who look to it for
guidance. The Manual was designed with flexibility in mind. We encourage R&D
managers and instructor(s), alike, to adapt it to their own needs and interests.
Two-Column Format: If you thumbed through the Manual, you probably noticed that it
is produced in a two-column format.
The left column provides the text for the programme of study. For an instructor, it serves
as the basis for lecture and discussion material.

8

FA MESA

R & D PROJECf PLANNING, MONITORING AND EVALUATION: Introduction

For the R&D manager, it serves as the basic content for self-instruction or workshop
preparation. The right column, on the other hand, is where we relax a little bit and
introduce some of the fun and flexibility in use of the Manual.
Your Notes: Here you can add your own thoughts, comments, questions and notes as
you read, listen to a lecture or participate in a discussion. You are encouraged to write
right on the page. That way your thoughts remain with the Lextual material; and the
combination becomes a more powerful learning. tool.
Our Notes: But you will also find our noles here. They are in many forms . Some of them
are questions which we would like lo ask you to answer. They serve the purpose of
providing a review of the textual material. If you can answer all these questions
satisfactorily, then you probably have a good grasp of the material in the Chapter.
These questions are also helpful to Lhe instructor(s) who can use them as a basis for
classroom discussion; they can even be used to develop small group, team, exercises.
Each question is located close to the texlual paragraphs (in the left column) which
provides a basis for answering them. So if you have difficulty with thern, you will have
no trouble finding out where to go for help.
"Cases": The right column also cont<1ins descriptions of real RDI experiences which
characterize what we are talking about in the text. We call them "cases" because they
represent real situations. However, we use the word advisedly because they are really too
short and underdeveloped to represent real cases in the slricl sense of the word. They are
included to add a flavour of reality to what we are discussing in the text.
Emphases: We also use the right column to emphasize key points. Sometimes we do it by
making a comment. Other times we may do it wilh a simple diagram. But do pay
attention; those notes in the right column- our notes and your notes- are like a traffic
signal. They direct your travel through this course of instruction; and they regulate your
leamil1g.
Definitions: As with any new material, you will undoubtedly run into new words. Many
of them are importanl for you to learn because they are part of the special language of
R&D management. We try to emphasize them in a couple of ways.
The second topic of each Chapter in the Manual presents new definitions. But, we also
print these words in boldface type the first time they appear in the text. That should draw
your attention to them. Then, their definitions are usually underscored. Finally, we will
include a glossary of words which will also help you adjusllo the language.
Boldface Text: We also use the boldface text to emphasize key ideas throughout this
Manual. If nothing else, we sincerely hope that all participants leave this course of
instruction with renewed appreciation for the role of R&D in national development.
Above all else, we want all participanls to re-orient all their management ideas, and
practices, to actually achieve useful R&D results ''what we are calling productive R&D".
Therefore, we use the boldface type to emphasize summary statements about productive
R&D.

9
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Citations: Occasionally, the text may also bear a person's name in parentheses. This is a
bibliographical citation. It means that the idea immediately preceding the citation came
from another author. You may discover the original source of the idea in the annotated
BmLIOGRAPHY which appears at the end of the Manual.
The bibliography is comprehensive. It contains far more sources than were cited in the
text.
You will also find citations at the end of each Chapter. These are the sources which had
the most direct impact on the development of material contained in the respective
Chapters.
Summary: Good luck and have fun! Together we are embarked on a noble venture, i.e. to
enhance development for nations of the world through the carefully managed application
of the principles of science and investigation. There is no more noble cause- and no
more challenging approach to it.
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PLANNING AS A
MANAGEMENT FUNCTION

Training Objectives
By the end of this chapter the participants should be able to:

1.

State why planning is a critical management function.

2.

Explain the context in which planning takes place.

3.

Describe how the other management functions relate to planning.

4.

Explain how these management functions relate to each other.

5.

Describe the role of leadership style in management.

6.

Distinguish between strat~gic, managerial and operational aspects of planning.

PLANNING AS A
MANAGEMENT FUNCTION

Contents
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17
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All of this material can be covered in one session. Prior reading is recommended.

CHAPTER!

PLANNING AS A
MANAGEMENT FUNCTION

Introduction
1.111 In an organizational setting, a manager has
many duties to perform. These duties have been
classified into what are known as management
functions. While there are many of these functions,
it has been observed that planning is by far the
most important function of a manager. A manager,
whether he is managing a large public institution
or a small organization of two or three persons
needs to plan his time, his resources and his
courses of action so that they are directed towards
the attainment of some purpose.

What are the other fundions of a
manager?
List them:

Definition
1.112 Planning has been broadly defined as "the
process of preparing for change and coping with
uncertainty by formulating future courses of
action". It involves a conscious effort of thinking
about the future and of mapping out a series of
strategies intended to make the planned outcome a
reality. Planning has to do with limited resources
and an uncertain environment. Even if resources
were unlimited (which they rarely are), the future
environment can never be known with certainty.
An event in one place may cause a whole series of
events elsewhere which may make the original
intention not capable of realization. We have
therefore to plan in order to anticipate those future

Provide your own definition of
planning:

Name some
"unlimited" resources:
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events and to be ready with contingent courses of
action to prepare us for each of those events.
1.113 Planning can be for a short period of time
-like a few hours - or for a long time span
which might run to, say, five years. For some
organizations, a long range plan can be for ten
years or more, depending on the complexity of
that organization and its needs. Long range plans
can be broken up into shorter duration plans so as
to address specific problems associated with those
shorter periods.
Functions of Planning

1.211
As has been stated, planning is carried out
so as to enable the manager to anticipate the
future. This is indeed a primary reason for planning but individual managers may see the planning function somewhat differently. For instance,
when two experienced managers of large
companies were asked the simple question: ''Why
plan?", this is how they replied:
Table L1.

It is not possible to have a contingent
plan for every outcome.
Why is this the case?

Such plans are also known as
strategic plans. Examine your own
organization's plans and see if they
are easily classifiable into various
categories.

Why Plant

·Dougla5 Gerhman
Exxon Corporation

Why plan?
•

Increases chances of success by focusing on results,
not activities.

•

Forces analytical thinking and evaluation of
alternatives, thus improving decisions.
Establishes a framework for decision making
consistent with top management's objectives.

•

Orients people to action, instead of reaction.

•

Modifies style from day-to-.day managing to futurefocused managing.

•

Helps avoid crisis management and provides
decision-making flexibllity.

•

Provides a .basis for measuring organizational and
individual performance.

•

Increases employee involvement and improves
commun'ication,
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KAstens

Union Carbide

So why do you plan? Not to predict the future - because
you're kidding yourself into a lot of predetermined actions
because that is Ukely to be as disastrous as persisting in what
you have been doing in the past. You plan in order to find out
what the hell is going on and because It gives you the only
chance of getting a grip on the future success of the enterprise.
You plan because you are bruised and bloody &om being
knocked around by events that you do not understand and
from finding yourself in corners when it is too late to do
anything about getting out of them. You plan because you are
tired of managing from crisis to crisis, of constantly putting
out fires- or more likely stumbling around in the hot ashes.
You plan, not because it is fun. It is not, but it can be exciting.
You plan, not because it is a new management fad. After
thirty years, it is well beyond that stage. You plan, because it
is your best chance for survival in a world t.h at is changing as
fast as ours is. Furthermore, I will due you: if you are going to
be a manager, It is a lot more pleasant when you know what
you are doing.
SOURCE:

In the BfXlCt below, give your own
view of why planning is necessary.

Robert Kreitner, Management, 2nd Edition,
Houghton Miflin Company, Boston, 1983.

1.212 From an evaluation of these two views of
the planning function, one may be able to
summarize the functions of planning as follows:
1.

To allow a clear specification of what the
organization is expected to achieve.

2.

To allow for the determination of th~
quantities of various resources required to
achieve organizational objectives.

3.

To allocate those resources in the most logical
and productive manner.

4.

To anticipate problem areas and to detennine
now those problems can be solved.

5.

To allow for the determmation of whether the
organizationar objectives have been achieved.

6.

To make decision-making a more organized
process.

7.

To enable managers to understand what is
going on in their organization.

19
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To make the rewarding of superior
performers a more rational process.

What is your opinion of this last
one?

1.213 There may be other minor aspects of the
planning functions but, one way or the other, they
probably revolve around the eight which have
been identified above.

You may wish to add others which
you consider important.

The Basis of Planning
1.311 The process of planning can be seen as a
mental activity which starts with an attempt at
understanding the general mandate of the
organization and ending with a detailed document
showing what must be done and how.it will be
done. At the general level, one is dealing with
concepts while at the operational level, one is
dealing with relatively unambiguous instructions.

What is your organization's
operating environment?

1.312 In order to plan effectively, it will be
necessary to make some assumptions about the
environment within which the organization will
effect the attainment of the goals of the
organization. In attempting to direct attention on
key issues, Kreitner has identified some six Ps of
the planning process and it is useiul to look at
these.
1.313 Kreitner's six Ps of the planning process
are:

•

•
•
•

•

•

Premises
Purpose
Philosophy
Priorities
Policies
Plans

1.314 Premises are the basic assumptions about
how the environment of the organization looks
like. The environment could be a specific part of a
country, a country as a whole, a group of countries
or even the whole world. Another way of looking
at the environment is to ask about who else is in
the same area of operations as yourself, what their
strengths and weaknesses are in comparison with
yours, what opportunities exist and, perhaps, how
they could be exploited. It is in an attempt to
understand where the organization stands in

20

In business parlance these are referred
to as competition. In an R&D, they
may not have the same connotation.
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relation to other participants who might affect it
directly or indirectly within the planning horizon.
1.315 Purpose refers to the mission of the
organization. What does it exist to do? Why was it
set up in the first place? What is expected of it by
society at large and by the founders? It is a
conscious effort to state the mandate of the
institution.

Philosophy here is meant to indicate how
the organization is intended to be run once the
purpose has been understood. Since it is possible
to achieve a given objective in several ways, there
may be some ways which are either unacceptable
on moral or social grounds. The philosophical
stance taken by the organization determines which
of these options is acceptable.
1.316

1.317 For instance, in an institution visited in the
course of fieldwork for this manual, the
researchers were told of the case of a senior
research scientist who wanted to use a fairly
sophisticated piece of equipment in tsetse fly
research. The equipment was also quite expensive
and its purchase would have necessitated either
suspension or termination of other research
projects within the tsetse research programme.
Since the RDl's philosophy was that the use of
sophisticated equipment was less preferable to the
use of simpler equipment- even if it took much
longer to achieve the desired research goal- there
was no question of acquiring the more
sophisticated equipment. This was regardless of
whether the funds were the1e or not. In the case
above, the researcher resigned when the director
stood his ground.

Priority areas are those which have been
determined to rank higher than other areas. There
is a need for the organization to look at those
things that it can do and arrange them in some
order of importance. It is unlikely that this can be
done properly unless the purpose for which the
organjzation was set up is specified and the
philosophical issues are resolved. Ideally, a formal
ranking method for projects is preferable to the
less objective ones.
1.318
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What is your RDI's mission?

In certain medical research
institutions, before any research
project is approved for funding, it
must have been cleared by the ethical
committee of the RDI. Do you know
of similar cases?

If you have come across similar
instances in your career, you may list
them for discussion.

Distinguish between formal and
informal priority ranking methods.
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1.319 Once the priorities have been determined,
policies have to be specified to act as general
guidelines or constraints in the execution of the
organization's mandate. Sometimes, it may be
difficult to tell the difference between a policy and
a philosophy. A policy can be stated in fairly direct
terms whereas a philosophy tends to be quite
general and rather ambiguous.
1.320 Policies may result in plans. A plan is quite
specific in showing what will be done in a given
period of time. As was indicated earlier, a plan can
be long term pr short term; it can be broad or it can
be quite detailed; it can be at the strategic level or
it can be at the operationalleveli and it can be cast
in monetary terms or in non-monetary terms.
Types of Plans

1.411 A strategic plan may be conceived of as a
broad, ever-changing programme of
organizational emphasis and resource deployment
which responds to the changes in the environment
within which the organization is operating. It is
thus not a detailed, idealized plan which has to be
rigorously enforced; it must be flexible enough to
allow for adaptation as things change. A strategic
plan must address itself to those alternatives
which are not only feasible but are also practical.
1.412 An operational plan or operating plan, on
the other hand, is the translation, in present-day
terms, of the corporate strategy so as to solve
problems of an operating nature. As things must
be produced, people employed, resources
deployed throughout the organization, it follows
that this must be done systematically and not
randomly. An operating plan ensures that this is
done satisfactorily.

Consider the simple case of someone
who wishes to build a house. He must
start with an idealized version of
what kind of house he wishes to have,
then think about the more practical
aspects like site, finances, then to
materials, labour and so on.

1.413 A budget is a specific case of an operating
plan which is expressed in financial terms. It
specifies the actual quantities of money which it is
intended to spend in order to achieve a particular
objective. It may also show the amount of money
expected to be received from the sale, say of a
particular commodity. A special case of a budget is
the cash budget which summarizes, in as much
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detail as is required, the amount of cash expected
to flow into and the amount expected to flow out
of the organization.
Other Functions of Management
1.511 We have concentrated so far on planning as
a managerial function. While planning is
important, it is.by no means the only one.
Management analysts and educators (for instance,
Koontz & O'Donnell, Peter Drucker) have
identified what has come to be known as the basic
functions of management. These functions will
generally be there whether we are dealing with
small or large organizations; it is only the degree
of complexity which changes. We now tum to ·
these briefly.

Before you read further, think of other
management functions and list them
down below:

1.512 Organizing is a management function
which is directly related to planning. Organizing
means marshalling all resources available to a
given organization and directing them in a
purposive manner. Without planning, it is
unlikely that there can be anything to organize. In
classical management, organizing is viewed as
"the structuring of a coordinated system of
authority relationships and task responsibilities".
This is achieved by "spelling out who does what
and who reports to whom ... in an attempt to
translate strategy into an on-going productive
operation". Whichever way we look at it, it is quite
dear that someone will have to be assigned
specific responsibilities in a given orga.nization
since no one person can be charged with the
responsibility of doing everything. In R&D
institutions, this is perhaps even more critical since
most scientists would rather be concerned with
actual research than the tedious job of procuring
materials, checking on prices, etc. These functions
can be done by someone else and it is the
responsibility of the organizing manager to
detennine who these people are and the specific
tasks attached to each one- all in an attempt to
satisfy the objectives of the RDI.

iust what does this mean in plain
terms?

Then read on.

Delegation is an important art in
management and RDis are no

exception. Failure to delegate can be a
serious blow to RDI effectiveness.

1.513 Staffing simply means filling jobs with
appropriately skilled people. Someone has to
identify what the needs of an organization are
with respect to the tasks to be perfonned. Once
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this is done, persons with the necessary skills and
qualities must be recruited. If they are not
immediately available, a training programme for
them has to be set up. It follows, therefore, that
staffing and training are closely interrelated and
complementary aspe.cts of the same function.
1.514 A personnel manager or officer will usually
be available to hire people who are required in an
organization or to fire those whose services are no
longer needed. He, however, cannot do this in
isolation- someone has to define the
qualification~ needed and the experience required
for a given task. As the organization grows the
staffing needs also grow and it is important to
keep up with the needs of the growing
organization. Anticipating future staffing needs is
again an issue we cannot afford to overlook in the
planning process.

Who does the staffing in your RDI?
By what title is he/she knuwn?

1.515 In an RDI, the staffing position is usually
precarious and this will be considered in due
course in greater detail so that we can see how to
enhance the RDI's productivity by not only
staffing with right people but also anticipating the
critical needs for various projects in an RDI.
1.516a Communicating means making sure that
individuals withi:fl an organization not only
understand their jobs but alSo their respective
positions/roles in a given situation. Management
must be able to give dear and unambiguous
instructions regarding operations and duties if
conflict and wasteful corrections are to be avoided
in the future.
1.516b Communication is a topic in a scientific
area which touches upon signal theory.

There are three components in this scenario:
SOURCE

• MEDIUM -----1·1'-DESTINATION

L ~d~ck

loop4-- - - - - '

1.516c The source gives out the message. This
message is transmitted through a medium which
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are by nature precise
people. Yet there are numy in~tances
when it is practically impossible for
laymen to understtmd what the
scientist considers elementary
instructions. Has this type of
Scienti~ts

situation manifested itself in your
RDI? If so, give examples:
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may be oral, written or electronic. It is finally
received by a receiver.
1.516d In the course of the transmission
something could go wrong. For instance, the
message may be distorted by successive
generations of transmitters.and this distortion may
be so severe that at the end the final message bears
no relationship to the original message.
Alternatively, the sender may be so poor at
communicating that the message is either missed
altogether or it is misunderstood by the receiver.
The mark of a good communication system is one
whereby minimal message disturbance occurs
between the sender and the receiver and where the
basic content and tenor of the message is received
clearly and understood unequivocally. More of
this can be read in any good text on
communication theory.

Experiment in Communication

A liHle experiment which can be
carried out quite easily is to use
participants in a seminar. To start,
write down a one sentence message of
about six to eight words. Give it to
the first person in the seminar and
ask him to tell it to the next person
who tells the next person to him and
so on until it gets to the last person.
Ask that person to write dcrwn what
he has heard. Write both messages on
a board for all to see!

1.516e Good communications are of paramount
importance in an RDI, particularly where
important scientific work requiring precision is
being carried out. We shall have more to say about
this at a later stage.
1.517a Motivating and leading are two other
functions which are closely interrelated.
Motivating simply means getting individuals to
not only perform at their best but also to do so in a
manner that is consistent with organizational
goals. A well motivated group of workers is·an
asset to any organiZation and they therefore do
that which is productive to the organization.
1.517b Motivation can take many forms. It may
derive from personal identification with the
organization's goals- this can be true of many
RDis. In this case, the individual sees his own
success in terms of the organization's success and
vice versa. Alternatively, the individual may be
motivated by someone in authority -like a
superior whom he admires greatly and will
sacrifice personal ideals for the sake of that
individual. It is a form of loyalty which is pivoted
on the other individual in his organizational role
although it may be difficult in practice to
distinguish between the two roles.

In an RDI visited in the COU;rse of the
fieldwork for this manual, one or two
sdentists indicated that the only
reason they stayed on in that RDI
was due to the "high regard" they had
for the director, an eminent sdentist.
Is this type of loyalty good or bad for
the organization?
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1.517c Motivation could also be pecuniary i.e.,
financial rewards of an acceptable level are offered
and this keeps the individual within the
organization. The danger with this is that if
another organization were to offer higher financial
reward, the person would easily be tempted to
take the new offer. It is important therefore to
understand the en1ployees and to know what
motivates them.

Our experience in the region was that
most scientists did not rank
pecunianJ rewards very highly.

1.518a Leadership is closely intertwined with.
motivation. A good leader knows how to make his
subordinates :'happy" in the work sense. He will
lead them on to actualize their capabilities. He
may do this by using various motivational or
power tools. He could, instead of the motivational
tools suggested above, u se power and force to
demand obedience, loyalty and performance. This
he does by setting up targets/goals which must be
achieved under pain of loss of job, for instance, or
threats and intimidation.

How does your RDI director motivate
you? How do you in turn motivate
your subordinates? Do you use the
"carrot" or "the stick" or a
combination of these?

1.518b The style of leadership is important
because it determines how the organization holds
itself together. There are many articles and books
which have been written on power and influence
but they are beyond our interest in this manual. ln
these books, however, three dominant leadership
styles have emerged over the years of reseelrch and
we now briefly look at these.
Table 1.2. The Three Classic Styles of Leadership

Nature

Authoritarian
style
Leader retains all
authority and
responsibility
Leader assigns
people to dearly
defined tasks

Primary
strength
Primary
weakness

Primarily a
downward flow
of communication
Stresses prompt, orderly,
and predictable
performance
Approach tends
to stifle individual
initiative

Democratic
style
Leader delegates a great
deal of authority while
retaining ultimate
responsibility
Work is divided and
assigned on the basis of
participatory decision
making
Active two-way flow
of upward and downward
communication
Enhances personal
commitment through
participation
Democratic process
is time consuming

Laissez-faire
style
Leader denies rosponsibility
and abdicates authority
to group
Group members are told
to work things out
themselves and do the
best they can
Primarily a horizontal
communication among
peers
Permits self-starters to do
things as they see fit without
leader interference
Group may drift aimlessly
in the absence of direction
from leader

Source: Robert Kreitner: Management, 2nd Edition, Houghton Miflin Company, Doston, 1983.
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1.518c Obviously, these are what are known as
ideal types and, in real life, a person may not fit
quite neatly into any of these classifications. A
person may exhibit traits of several of these
categories at different points in time or in different
situations. Proper leadership, in our view. implies
getting to know which approach to use in given
circumstances -i.e. what is known as a
contingency approach to leadership.
1.518d A proper understanding of motivation
and leadership is important for the proper
management of RDis. These are institutions where
scientific personnel are used to doing basically
creative or original work and the question will
arise regarding how one can best take advantage
of the natural abilities of the research scientists to
enhance the productivity of the RDI. What style of
leadership is, for instance, best suited to a pure
research institute? How does the director organize
such people to ensure that he does not stifle
creativity by being too formal? Do scientists expect
rewards to motivate them and what kind of
rewards should these be?
1.519a Controlling is another management
function with probably negative connotations.
Controlling implies ensuring that a giyen path is
followed consistently and purposively. In other
words, proper control implies a good
understanding of organizational objectives,
knowledge about the means and finally
knowledge about how to do what has to be done
and how to know when proper corrective action
has to be applied.
1.519b In classical management, controlling is
defined as "the process of taking the necessary
corrective action to ensure that organizational
objectives are achieved as effectively and
efficiently as possible". Objectives are yardsticks
against which actual perfonnance can be
evaluated. Without clear1y defined objectives, it is
virtually impossible to have the elements of a good
control mechanism. In assessing perfonnance,
concern will be with determining actual
perfonnance and comparing it with anticipated or
expected performance. A deviation from this level

Try answering these questions by

relating them to your own RDI.

How do you view control? Negatively
or positively?

Note the two key issues!

Better than expected performance
may imply low standards in the first
place. In this case, the standards
should be re-evaluated.
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of performance (either way) should draw attention
to the need for corrective action.
1.519c It should be apparent therefore that a
good control system will require:

•
•
•

Goals, objectives or plans (in detail)
Measure of performance (actual)
A system of comparison

1.519d Control can be divided into two levels:
management control and operational control.
Management control is concerned with achieving
overall organizational goals and it is therefore a
concern that all parties in the organization are seen
to be not only working together but are in actual
fact working together towards that goal. A .s enior
manager should be in a position to determine the
necessary and unavoidable trade~offs in achieving
this overriding goal.
1.520a Operational control, on the other hand is,
as its name implies, concerned with operations.
Production schedules must be attained, work must
be programmed, proper staff must be hired,
materials of the right quantities must be procured,
etc. In short, the wheels of the organization must
be kept turning smoothly and at the right speed.
1.520b We shall have a lot more to say about
control and the related aspects of monitoring when
we deal with project monitoring and evaluation as
specialized topics.
Decision-Making
1.521 While not specifically mentioned in
classical management, an additional aspect of
management is decision making. Managers have
to make all sorts of decisions in the perfonnance of
their duties and it is this critical role that
distinguishes managers from other operatives. In
the course of planning, coordinating, staffing etc.,
decisions have to be made at all times and proper
management requires a knowledge of the type of
decisions that a given manager can make and that
which he can refer to a higher level. Indeed, one
may safely say that decision-making is what
management is all about.
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1.522 In an RDI, all these management functions
exist and it is only by orientation to the special
needs ofRDI that management differs from the
general corporate management about which so
much has been written.
Summary

1.523 In this chapter, we have attempted to place
planning as a managerial function in its proper
perspective vis-a-vis other supporting and
complementary management functions.
Management was seen as encompassing the
following functions:
•
•
•
•
•
•

Planning
Organizing
Staffing
Communicating
Motivating and Leading
Controlling

1.712 All these functions are important in
achieving organizational goals . A proper
understanding of each one of them will help the
RDI manager have a clear idea of how he can
apply himself in the quest for higher productivity
in his R&D institute.
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Training Objectives
By the end of this chapter, the participants will be able to:
1.

Define a project and project planning.

2.

State the role of priorities in project planning.

3.

Explain why project planning must precede all other steps.

4.

Distinguish between programmes and projects.

5.

Explain the need for resource allocation to projects within the programmes.

6.

Prepare a project plan using a variety of tools.

7.

Distinguish between a good project plan and n deficient one.
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CHAPTER II

PROJECT PLANNING

FORRDis
Introduction
2.111 In the previous chapter, no special
emphasis was given to planning in as far as RDls
are concemed. In this and subsequent chapters,
our primary concem will be with planning for
RDls and specifically for projects in which a
researcher is expected to get involved.
2.112 Project planning is viewed in this
discuSsion as a part of the wider issue of planning
in ge~eral. In the present case, it is assumed that
the research scientist has already been made aware
of the general fr(\mework within which his RDI
operates and is further aware of that RDI's
mandate in national development. For those who
need a refresher in this area, we suggest a reading
of Chapter I of the Manual on "Strategic and
Project-Planning and Budgeting". Indeed, a.
reading of the whole manual will enable the reader
to better appreciate project planning, monitoring
and evaluation.

What is the mandate of your own
RDI?

Research Priorities
2.211 Research priorities are normally
established for each institution by its council
or some other such body of the RDI. These
research priorities go through a series of steps
before they are finally agreed upon. An RDI may,
for instance, be concerned with animal research. A

Who establishes priorities in your
RDI?

What steps are taken before they are
agreed upon?
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general policy statement may be made such as th'a t
"it is the objective of this RDI to undertake such
research work as is necessary to control animal
diseases and to increase animal productivity".
A general s tatement like this can be viewed

2.212

as the mandate of the RDL By itself, it, of course, is

not sufficient guide to a researcher who needs to
have far more specific infonnation in order to
<'lchieve his part of institutional m andate.
Unanswered in a statement like this a re qu estions
such as:
•

What kind of animals is the RDI
concerned about? Cattle, sheep, goats,
game animals, etc?

•

What are the common diseases of such
animals? Wo.rldwide? for this country?

•

What is the impact on such diseases on
animal productivity?
What is meant by productivity in the
first place?

•

Is there a time horizon for the research
effort?

2.213 When we s tart asking such questions, we
are getting in to the area of operations. Someone,
therefore, has to get down to the business of
breaking down the general policy mandate into
something workable or executable.
Research Programmes
2.311 One way of doing this is to get down to
specifying various research programmes within
the general area of animal research. A research
progra.mme is defined as a broad collection of
resource consuming activities which have a
common basis and which can be subdivided into
smaller, specific projects. For instance, in one case
encountered involving animal research, the
following four major research programmes had
been identified:
•

Animal diseases research

•

Livestock production research

38

Ask similar questicms
for your RDI.
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•

Tsetse and trypanosomiasis research

•

Pasture research

2.312
Each of the research programmes has a
specific target and, within each, one can see the
possibility of further subdivision into specific
areas of research or projects.
2.313 In the case referred to here, we found that
for each programme, there was a considerable
amount of detail regarding what has to be done
within that programme. The individual research
targets within a programme are referred to as
projects and it is these latter which form the focus
of our attention. In some cases a research
programme may be difficult to distinguish from a
project and in one organization a project may be as
large as a programme in another organization.

How easY. is it to distinguish
programmes from projects in your
RDI? Give examples;
'·

2.314 The relationship between Programmes and
Projects could be visualized in schematic form as
in Figure 2.1 below.

Figure2.1

On a separate page prepare a schedule
of research programmes and research

RESEARCH PROGRAMMES

projects in your own RDI.
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2.315 As can be deduced from looking at this
diagram, every research project derives its existence from the institutional mandate via
programmes. In certain types of institutes, there
may be no identifiable programmes, and in such a
case, the project may arise directly from the top
but accountability for the results goes up from the
bottom. It is vital that this relationship be kept in
mind at all times.
Programme Formulation
2.411a A question arises regarding the
formulation of research programmes. Who, for
instance, develops these research programmes?
How do they do it? What steps are followed in
establishing these programmes?

Answer these questions for your RDI.

2.411 b In many of the organizations visited in
the course of fieldwork for this manual, it was
found that there were different approaches t~ the
process of setting up programmes. Two cases are
given below. In one case, the director of the RDI
delineated these programmes after a study of the
policy statements that gave the RDI its existence.
After this was done and a paper prepared for the
goveming body, the paper was presented to this
body for consideration and approval. This
approach appears to be suitable for new and small
RDis where the director might be working pretty
much on his own or with a skeleton staff.
2.412 In another case, _the procedure was to call
in all the senior staff for a planning meeting. Such

a meeting would be held in a hot~l or a conference
centre away from the usual office distractions. The
agenda of such a meeting was to:
•

Interpret institutional mandate

•

Derive research programmes

•

Suggest criteria for setting up projects

•

In some cases, identify priority projects
within programmes

2.413 · The procedure in the second case differs
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Which of these two approaches
closely approximates your own
situation?
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from the first one in that there is a more democratic approach to planning. All the parties
involved will have participated in this exercise and
are therefore more likely to identify themselves
with the ROT's aspirations. Once the programmes
and tentative priorities are identified, the next step
is to present these to the governing body for
formal approval. Unless there has been a serious
misunderstanding of the mandate, the governing
body would not be expected to tum these down.
An alternative procedure which can be used to
increase the probability of approval is to involve
key members of the governing body, especially
those who are more scientifically oriented and
who have a clear vision of what the RDI is
expected to do.
2.414 Whatever method is used to formulate the

programme, one may wish to ask the following
questions:
•

Do we have a clear mandate in our RDI?

•

Where is it to be found?

•

Do we have separate programmes in our
RDI? Which are they?

•

Axe these programmes distinct or do

they cut across programme lines?
•

How were these programmes
established? When were they
established? Are they still valid?

• Are the programmes balanced in terms
of resources allocated to them?
•

Do the staff in my RDI know about
these programmes? If not, how do they
proceed in their work?

Questions such as these help in focusing
your mind on the programme structure of your
RDI. One may also wish to consider whether the
director is of the authoritarian, the laissez-faire or
of the democratic type. At the same time,
questions should be asked regarding how the
leadership style of the ctirector is likely to support
or impede programme identification and
implementation.
2.415
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Why do you think that the governing
body would not turn them down?

Is this a wise thing to do? Why or
why not?
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It should be noted at this stage that we are
not saying that a given leadership style is good or
bad. What we are saying is that the style is likely
to interact with the RDI' s goals and mission and,
depending on the situation at hand, may have
desirable or less desirable results. It has been
found out, for instance, that an authoritarian or
paternalistic style is suitable where the staff is
lacking in vision and initiative or is composed of
relatively young people. They look upon the
leader to provide this leadership and may be
visibly unhappy if they are asked to participate.
On the other hand, a highly motivated and
creative group of scientists will feel stifled if they
are subjected to such an authoritarian style. They
expect to be involved and must somehow be
involved if there is to be progress and
productivity.

2.416

Allocation of Resources to Programmes
I

Once programmes have been clearly
identified and approved, one more step is still
necessary at the policy level. This is what can be
called global resource allocation.
2.511

2.512 In practical terms, this means that there
must be some indication of the relative
importance of each of the programmes within
the RDI. In the previous illustration, it might have
been determined in tenns of priority, that the
control of animal diseases was the most
important. A follow-up question then becomes:

•

What proportion of the total RDI
resources shouid be allocated to this ·
programme?

It is not enough in our view, to couch importance
in some general tenns which are safe but
relatively ineffective as a guide to resource
allocation. Someone has to take the responsibility
of making it explicit. This is the responsibility of
the governing body with the director's guidance.
2.513 At a practical level, the allocation might be.
done in the following manner:

•

Allocate each programme an equal part
of the total
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Are you aware of any situation such
as this?
Give details.
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• · Determine relative ranking in order of
some specific criterion (criteria)
•

Determine allocation weighting system

•

Determine minimum requirements for
each programme's survival

•

Allocate balance above minimum on
the suggested weights

•

Determine final allocation for each
programme.

Illustration
2.514a The following is an illustration of how
this scheme can be applied. We start with four
programmes A, B, C and D. Each is allocated 25%
of the total in the absence of any other fair rule.
2.514b The order of priority is determined (after
due consultation with senior staff and/ or
goveming body) to be as follows:
A

1

B

2

c

3

D

4

This is just an ordinal scale in which the
difference between any two levels is not
n ecessarily the same.
2.514c Next is the attempt at determining the
perceived or real importance of the programmes.
Since the above ranking is just a numeric rank
which does not show the degree of importance,
we might assign the four programmes a total of
10 rank points and distribute these points as
follows:

A
B

c

D

Rank

Points

1
2

5

3
4

3
1
1
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2.514d In this part what we are saying is that
while Programme A is considered to be the leading
programme for the RDI, that lead has been
allocated an importance that is five times that of
Programme D which is fourth. Programmes C and
Dare considered to be "equal" in resource needs
although using some other criteria, C is considered
to be more deserving than D. Both C and D
combined need less resources than programme B.
The purpose of this allocation is to put more
emphasis where such emphasis is required.
2.514e The next step is to determine the
minimum resotrrces required to make each
programme a "continuing" programme.
Essentially what this means is that any continuing
or active programme must be assigned a minimum
amount of resources to cover such things as
overhead costs and other unavoidable costs. It
may, for instance, be felt that the loss of a
particularly useful scientist in a specific area
would be so damaging to the future of the RDI that
it is better to pay that individual his full salary and
deploy him in relatively easy tasks while waiting
for the programme to be fully operational.
2.514f The minimum allocation for each
programme might be specified in tenns of the total
resources. Thus,
Basic Resources
A
B

c

D

12%

5
5
3
25

This allocation commits 25% of total resources and
leaves us 75% to share out among the four
programmes.
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This situation is analogous to one
observed in movie business. If a
new movie is to be made and a
particular film star has been
identified, he could very well be
conim'issioned and be paid to go on
holiday while the operational
aspects of the filming are being
· worked out.
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2.514g We can now summarize the position as
follows:
Programme Rank Weight
A

B

c

D
Totals

1
2
3
4

5
3
1
1

10

10

M inimum

Balance

Total

12%
5
5
3

37.5%
22.5

49.5%
27.5
12.5
12.5

7.5
7.5
75.0

25

100.0

2.514h The amount to be allocated to each
programme is calculated as follows
Allocation

A

B

'"'

c
0

5/10 X 75%
3/10 X 75
1/10 x75
1/10 X 75

Total points

"'

"'
!::

:::;

37.5%
22.5
7.5
7.5
75.0

2.514i The final allocation is merely an addition
of the minimum (quota) and the allocation of the
balance.
2.514j One could use other allocation methodse.g. reversing the rankings to give the amounts
due to each programme, thus:

Programme

Rank

Reversed

A

1
2
3
4

4
3
2
1

B

c

D

Proportion
40%
30
20
10

100

2.514k Whatever allocation method one uses
such a method should act as a fair guide to
resource allocation within a given RDI. The most
important points to note are that the process:
•

Must be consciously done

•

Must be equitable
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Is there a well defined resource
allocation method in your RD/? If
yes, give in outline {om1 the
procedures used.
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Must reflect the RDI's intentions for
achieving its research goals

As in other instances of management
activity, a review of the formula used should be
made whenever it has become evident that the
formula is no longer valid. Indeed, it should be
apparent that a review of programme structures
and relationships is a necessary aspect of the
planning process.
2.5141

Formulation of New Programmes
As an RDI grows, it becomes inevitable
that new programmes have to be created. These
may come about through new projects which
somehow cannot fit in with existing programmes
of research. Such projects might have been the
result of a scientist getting involved in an area
which was slightly outside the established
programmes. In the course of doing this, a whole
new area of research may be opened up and its
importance may be such that a completely new
programme has to be set up.
2.611

Can you list some projects in your
RDI which came about this way?

2.612 On the other hand, the institutional

mandate may be expanded at the policy level or
due to a government directive. For instance, in
many agricultural research programmes,
traditional African crops like yams, cassava, millet,
etc. might not have been of special interest to the
then generation of researchers (as was the case
during the colonial period for many African
countries). After independence, thes~:: crops
acquired new importance from a research point of
view. Or, due to changing weather patterns or
pests, a crop i:hat was not scientifically interesting
may become a focus of research interest.
Whatever the source, it is important that
new programmes should be given early
recognition particularly from a resource allocation
point of view. As can be expected, there will be
initial difficulties as acceptance of the new
programmes is being considered. Huma11 nature is
such that resistance to any new ideas will always
be there ,.vhether it is from the scientific
community or from funding agencies such as
government departments.
2.613

46

Consider some of the practical
difficulties you may have seen when
trying to set up new projects or
programmes.
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2.614
Just as new programmes can be set up,
several existing programmes which are relatively
small can be merged into one. This is a
consolidation process and implies a sort of
''empire building". What happens in this case is
that an ambitious scientist sees the opportunity of
getting more resources under his control and does
this by suggesting that two programmes could be
merged, ostensibly to make them "more
manageable", or to get certain benefits from
"economies of scale". The two programmes then
finally get merged and, from a practical point of
view, that person becomes the natural head of the
new expanded programn1e.

Are such cases common or rare in
your RDI?

Financing of New Programmes
2.711
A question which arises from a planning
point of view is: How does one get a new research
programme to be funded? A good understanding
of the process to be followed can be taken from the
fertile field of budgeting for public institutions.

In a book entitled Politics of Budgetary
Control, Wildafsky has suggested some strategies
for creating new programme or budget heads. One
of these is to ask for a token amount. This should
be quite small in relation to the total (say no more
than one per cent or even the proverbial one
pound or one dollar). Once this little amount has
been given, usually on what is stated to be an
experimental basis, all that one needs to do is to
keep on adding a little bit more each successive
period and since the initial amount was given, it
becomes much harder for subsequent increments
not to be given. What therefore started off as a tiny
programme grows to compete with existing
programmes and, depending on the strength of the
"sponsor'', might even become a major
programme.
2.712

2.713
Where no new programmes are
acceptable, a second alternative is to request for
permission to "borrow'' limited funds from other
ongoing projects in order to support that new
programme. A clear statement will usually
accompany such a request indicating that the
borrowing of such funds will not interfere with
ongoing work and that further requests of funding
for those projects will not be made. Of course, this
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Trace backwards a specific
programme or project in your RDI in
an attempt to discover how it has
evolved.
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is untrue, but it may not matter at this stage. The
effect of this strategy is to allow an internal
transfer or virement, in government terminology
- which in due course becomes a pennanent
feature. The programme then will have been
developed internally to such an extent that it
becomes so important that the sponsors can ask
for independent recognition as a separate item.
This will not be difficult to achieve since it will
then be easy to demonstrate that the project is
u~eful in i~ own right and has to be separately
recognized and fundeq.
2.714 Another practical approach is to create a
case for the splitting up of an ongoing programme
in order to cater for differences which can only be
dealt with satisfactorily only if certain activities of
the programme are catered for separately. For
instance, in the earlier example of the four
programmes in the animal research organization,
one of the programmes was stated to be ''Animal
Diseases Research Programme". This is necessarily
a wide programme which may have a good
number of projects. After a few years, it may
become evident that Tick Borne Diseases comprise
a significant proportion of cattle diseases. A
proposal could be made and pe_easily justified for
the setting up of a special programme on tick
borne cattle diseases. All the other diseases would
then be left in the basic programme leaving those
researchers who are interested in tick borne
diseases to move with the new programme.
2.715
Another interesting approach is to use ai)
external donor to support a local project. Since no
local financial resources are used and since donor
s~pport is usually encouraged, it becomes a matter
of time before such a project develops into a full¥
fledged programme which eventually becomes a
national programme due to its importance.
Ultimate funding by the government then
becomes a virtually foregone conclusion.
Project Planning
2.811
Now that we have covered in some detail
the primary issues of programme planning and
related matters, we can tum to more specifics
about projects. At the start, we need to ask
ourselves: what is a project?
48

This is an incremental
approach to funding.

This is a common and effective way of
getting new programmes.

Can you give cases which you have
experienced which are of this type?
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Definition
2.812
A project was defined in the Strategic and
Project Planning Budgeting manual as "a discrete
collection of R&D tasks which are required to
fulfill a specific development problem". From this
definition, we can isolate several important
concepts:
''Discreteness A project must be identifiable as a
complete totality. Its boundaries must be clear and
be easily distinguishable.
"Tasks Within each project, certain activities
must be specified or at least be specifiable. These
are activities or tasks which must be undertaken
for that project.
•Goals All the tasks executed must be oriented
towards achieving a particular goal. This goal
must be explicit and must be couched in terms
which can be understood by the staff in that
project.
•Problem Solution This is a more specific
orientation in that a particular problem has been
identified and it is expected that the problem can
be solved at some future point in time.
In addition to the above definition, it
2.813
should be pointed out that in defining the project
boundary, we are also defining the project
resource requirements. These resources could be
specified in tenns of time, money, materials,
human resources, etc. For "neat" projects, all these
requirements can be clearly spelt out while for
many RDI projects, it may be much more difficult
to have clear-cut boundaries.

2.814
A project belongs in one and only one
programme. While the benefits could cut across
several programmes, the ideal position is that the
project is an integral part of a given programme. In
certain cases, however, a "project" can be
consciously designed to cut across several
programmes.
2.815
One such case that we came across in the
course of fieldwork for this manual is what was
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A "neat" project is one which can be
isolated in terms of human financial
and material resources e.g. a road,
bridge, building.
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called Adaptive Research Planning Team Project
(ARPf), which was concerned with planning and
coordination of research programmes (projects) in
various commodities in one Southern African
country. In this case, an ~ated a1212!'oach was
required in order to have a measure of control on
what was happening in various parts of the
country. An approach of this type is also said to be
multidjsciplinary in that scientists from a wide
range of research interests are brought together
under one head for the purpose of achieving
desired results.
2.816 Project Planning is concerned with all that
work that precedes actual implementation. This in
a way suggests a clear distinction between projects
and programmes. Projects are implementable
while programmes cannot be implemented.
Projects are also executable since there are discrete
steps to be taken. Many projects also have a distinct starting point and a distinct end.
Unfortunately, many RDI projects in agricultural
and medical fields have no distinct beginning
and/or end - they may even be perpetual. For
instance, a 11project'' on tsetse fly in a given
country may be seen as coming to an end when the
tsetse menace is eradicated, but the time horizon
may be so long that for all practical purposes, it is
a perpetual project. Similarly, a project in the
control of nematodes in spinach may never come
to an end because as soon as a measure of control
has been achieved in a given area, the problem
may crop up in another part of the country. At the
end, one merely moves from one part of the
country to another in the course of trying to solve
the problem.

so

If you are aware of any
multidisciplinary projects in your
country, list them below:

List several such projeds with
which you are familiar.

FAMESA

R & 0 PROJECT PLANNING, MONITORING AND EVALUATION: Planning

Bibliography
Binning. K.G.H., "The Unce.rtainties of Planning Major Research Development", Long
Range Planning, Vol. 1, No.4, June 1969, pp. 48-53.
Cairns, RW., "Planning for Research: The Problems Involved", Research Management,
Vol. 4, No.2, Summer 1961, pp. 107- 118.
Fuller, O.M., "Techniques for Planning and the Small Experimental Project'', Chemistry
in Canada, Vol. 28, No. 10, November 1976, pp. 30-33.
Gargiulo, G.R., Hannoch, J., Hertz, D. B. and Zang, T., "Developing Systematic
Procedures for Directing Research Programmes", IRE Transactions on
Engineering Management, Vol. EM-8, No.1, March 1961, pp. 129-132.
Gauvin, W.H., ''Planning an Industrial Research Programme", Proceedings of the fourth
Annual Conference of the Canadian Research Management Association,
Vancouver, B.C. September 1966, pp. 129-132.

51

MANAGEMENT MANUAL FOR PRODUCTWE R&D:
R&D PROJECT PLANNING, MONITORING AND EVALUATION

CHAPTER III

PROJECT GENERATION AND
FoRMULATION

PROJECT GENERATION AND
FoRMULATION

Training Objectives
By the end of this chapter, the participants will be able to:
1.

Explain how research projects are generated in RDis.

2.

Identify the characteristics of a good project.

3.

Specify the criteria against which success or failure can be measured.
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CHAPTER III

PROJECT GENERATION AND
FoRMULATION

Introduction
3.111 In this chapter, we shall be discussing
various aspects of project planning. We shall also
give examples of how certain RDis in the region go
about planning their projects. In reading this
materlat it is hoped that the reader will learn of the
strengths and weaknesses of the methods being
used. This approach is based on the belief that one
can learn from the experiences of others who have
had similar experience in different environments.
By carefully studying what is available, one may be
able to select those aspects which are most suitable
for their own RDis and, perhaps, discard those
practices which are not sound. In the process of this
selection, an overriding consideration should
always be the assessment of the increases in RDI
productivity which will come about due to the
adoption of a particular practice.
Project Generation
3.211 Anyone who has ever supervised a
graduate student or undertaken higher level
research work (as in doctorate work) will perhaps
recall the agony with which one tries to come up
with a researchable topic. Invariably, the
requirements of the university authorities are that
the research must be originaL must address itself to
a significant issue and must, at the end of the

Have you had this type of experience?
Share it with others if you have.
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exercise, make a contribution to knowledge. In a
world full of undefinable problems or already
solved problems, the graduate student goes
through the whole exercise mortally terrified that
the three criteria will not be satisfied or, at the very
worst, just when the thesis is about to be
submitted to the supervisors, a final run to the
library to verify- for the last time- originality
reveals that another thesis on an identical topic has
just been published in another university on the
other side of the country!

This is perhaps one of the most
shattering experiences in research
work. One can never be sure what
people are doing!

3.212 This is a problem that plagues both

graduate students and research scientists who are
trying to be original. It has even been a concern for
Nobel laureates who have independently and
almost simultaneously arrived at the same
solution to a significant problem, only that one of
them gets his solution to the papers before the
other!
3.213 Our concern here is with several related

fundamental questions: Where do (research)
projects come from? How are they generated?
How do you tell that this is a good project or not?
What measures of success can you propose as a
contribution to knowledge?
In an attempt to answer these questions,
we shall start from a purely analytical point of
view. From thence, we shall proceed to discuss
various methods used in actual cases found in the
field.
3.214

In a book entitled: Research Methodology
and Business Decision, Buckley has suggested a
~seful and highly .analytical approach to the
research method. In this book, he correctly stated
that problem gene_ration is one of the most
challenging of the tasks a researcher has to
contend with. This is because proper problem
generation requires significant familiarity with the
subject area in order to find out where any flaws
or weaknesses in current and past research are to
be found. In the following discussion, we shall use
Buckley's scheme and relate it to RDI projects
which, in many ways, are analogous to other
academic research projects.
3.215

60

Would you agree with Buckley?
Explain.
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3.216 Buckley has broken down the area of
research methodology into six interrelated parts:
i.

ii.
iii.

iv.
v.
vi.

Problem genesis
Definition of the research problem itself
Research mode
Research strategy
Domain of research effort
Techniques of actual research

3.217a Problem genesis is concerned with the
preparatory work that goes on before a
researchable problem is identified. This, as we
have indicated, is no easy matter especially in the
area of pure research. It is a process of search
which culminates in the definition of the research
problem itself. Buckley has S!J.ggested two
approaches: using formal methods and using
informal methods of problem generation. Within
each category, he has identified various techniques
which have been used in problem genesis and has
suggested where each might be most useful. (See
Appendix A to this Chapter for a brief discussion
of these techniques).

How are projects (or problems)
generated in your RDI?
Explain in detail.

3.217b The next stage is problem definition.
Whereas, this might sound trivial, it has been
found that defining a research problem properly
(in the scientific sense) is not an easy matter. The
research scientist must state his problem in a
manner that leaves no room for doubt regarding
what he wishes to find out. Of this, more will be
said in later sections of this chapter.
3.218 Once the problem is defined, it must be
decided how it will be tackled. Two approaches
have been identified: the deductive mode and the
inductive mode. In the deductive mode, the usual
approach is to follow the well known hypothesis
testing style that is so common among social
scientists. A research scientist on the other hand,
may have no basis for setting up any hypothesis.
In this case, he will have to depend pretty much
on his training and experience (or even sheer luck)
in solving the problem at hand. He may even
come up with a tentative hypothesis which forms
the basis of further research. A scientist using this
style is said to be using the inductive mode.
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When Darwin set out on his now
famous mission which ended in the
theory of evolution, he·was most
likely using the indudive methods.
(There are philosophers who doubt
that this method exists logically)
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3.219a Then follows the issue of strategy. How, it
is asked, is the actual research work going to be
executed? In short, what is the primary focus of
the data collection exerdse? Four possible
strategies have been identified:
• Opinion strategy
• Empirical strategy
• Archival strategy
• Analytical strategy
3.219b Opinion research is concerned with
asking people as individuals or as groups, what
they think or believe about a particular problem. It
is a very common method in social studies but it
has fairly obvious weaknesses.
3.219c Empirical study has something to do with
physical reality. This is perhaps where most of the
physical and biological science research is done.
One can either go out and study what is
happening in the field- as in doing an estimation
of the prevalence of the Anopheles mosquito in a
given district. Alternatively, one can conduct
~xperiments in a laboratory. In medicine, case
~tudies of patients with a given medical condition
are also common.
3.219d Archival studies deal with records which
can either be physicaL primary or secondary. A
physical record exists in the area of forensic
medicine, for instance. It is an archive created by
an active agent or nature. Primary records are
generated through someone's experiment and all
one is doing is taking them as they are found.
Secondary data are records which have been
collected, usually in summarized form, by
someone else. Indeed, the most important difference between primary and secondary data is the
extent to which the data has been aggregated or
manipulated.
3.219e Analytical research does not involve
physical phenomena. It is based on the internal
logic of the individual researcher. Much of
mathematics belongs to this category.
3.219f The domain of the research effort refers to
the target groups or the source from which the
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What are these weaknesses?
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data will be collected. This has been reterred to in
the sections 3.219b to 3.219e above. Thus, for
instance, the domain of opinion research is either
an individual or a group of persons.
3.220a Finally, the technique to be used must be
d etermined. These techniques are either formal or
informal.
3.220b A formal technique is highly structured
and is likely to use sophisticated equipment or
survey instruments. These include actual
instruments - microscopes, telescopes,
oscillometers, etc. - or various techniquesresearch questionnaires, Delphi, content analysis,
simulation, mathematical modelling, etc.
3.220c Informal techniques on the other hand are
somewhat less rigorous and are thus subject to the
weaknesses of the individual researcher or the
vagaries of nature. The primary method is visual
observation and then the derivation of conclusions
from what is observed. Thus, Charles Darwin's
famous conclusion on evolution could be classified
as problem based on conjecture, using the
inductive mode and the empirical strategy, in the
field domain and using his great powers uf observation. Other problem areas might be similarly
classified.
3.221 It should, from the foregoing, be clear that
problem generation (or project identification)
cannot be isolated from problem solution. The two
parts are closely related and the successful
researcher is the one who can see the problem in
tenus of all the various phases. This is not to say
that there will be a solution for every problem . On
the contrary there are many unsolved problems
but we posit that they are unsolvable either
because they are not fully understood or there is
no method known to the researcher by which the
problem can be solved. Figure 3.1 depicts
Buckley's framework for research methodology.
Other Sources of Research Projects
3.311 The method which has been discussed in
the first section is applicable where the scientist
has to generate a problem or a project himself. It is
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You may wish to classify some of the
research you are familiar with using
the Buckley scheme.
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a method which is used in original research
institutions; such institutions are also likely to be
relatively independent in their operations. In many
cases, however, research problems or projects may
be suggested from any other sources.

Table 3.1. A Framework for Research Methodology
II

Problem
genesis

Problem

IU
Mode

VI
Techniques
Formal
Informal

~Opinion~

Research
Analog
Renovation
Dialectit;
1Extrapolation
Morphology
Decomposition
Aggregation

4Group

--~Delphi

iCasc

-·

4 Empiricalj- -jFicld
A
~

Conjecture
Phenomenology
Consensus
Experiential

v
Domain

rj lndivid~al .~ Survey Research Htntervicw

Formal

Informal

IV
Strategy

Ruscarch _.
Problem

I

INDUCTION

I

DEDUCTION

Observation
Instruments

Observation

Time & Motion
Studies

Observation

H

I

I

-i Simulation

rlPrimary

-1 Content AnalysisHScanning I

1 Archival r HSecondary :-.i Sampling

YAnalytic

Problem _ __.,. - - -- - - - - - - - -finding

Internal
Logic

--

Erosion/
Accretion
Measures
Mathematical
Modelling

Problem
solving

Source: John W. Buckley, Research Methodology and Business Decision, NAA, 1976
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3.312 A common source is the government. This
comes about due to a problem -like locusts or
-armyworms- suddenly presenting itself and due
to the nature of the problem, resources have to be
allocated or reallocated immediately to deal with
this problem. Another likely source is an
influential member of parliament or a dvil servant
who wishes to have a particular problem solved
because he has a personal interest in it.
Alternatively, the problem could emanate from
another institute which does not have the
capability for dealing with the problem. A case in
point is food poisoning in humans who eat halfcooked eggs. In these cases, the problem was
observed in human beings but its solution lies in
the domain of agricultural research. In cases like
these, there is no difficulty in getting research
projects; the difficulty is in solving them. We are
sure, many RDis in the region belong to this
category.
The Project Concept

3.411 The final product of the preceding analysis
should be a project concept or project idea. This is
an idea which is researchable or executable. Like a
good research problem, it is apparent that a good
project should have some characteristics which
should guide the scientist in differentiating good
projects from the not-so-good projects.
Characteristics of a Good Project
3.412 A good project must be defined properly. It
must be labelled and described accurately. As one
writer has put it, "a common deficiency in research
is to mislabel, inaccurately describe or otl1erwise
fail to define a problem adequately". The same can
be said of a project. As a case in point, cpnsider
two research questions which can be asked with
respect to use of molasses as a supplement to dairy
cattle feed: (a) Does the addition of molasses to
dairy cattle fe_e d increase milk production? and (b)
What happens when you add molasses to dairy
cattle feed? Both are researchable questions but the
second does not direct attention to the key issue of
milk production. It begs other questions before it
can be answered scientifically.
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The bioscientist recognizes this as the
Salmonella problem.

Evaluate how given research
problems became part of your RDI's
research programmes.
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3.413 The next point is the manner in which the
project is presented. Jf the project requires the
solution of a problem, then the questions must be
posed in solvable terms. This implies that most, if
not all, of the related methodological issues have
to be clearly spelt out at the beginning as part and
parcel of problem formulation or specification. It
should be apparent that questions posed in global
tenns are unsolvable in the scientific sense. For
instance, attempting to answer the question: "How
can the quality of Maasai cattle be improved?" is
likely to create a lot of other questions and thus,
such a question is not a good :research question.
3.414 The third characteristic of a good project is
that it is connectedJogically to the environment
from which it is drawn and its solution can be
applied within that enyiroDment. This means that
the project must be seen to be relevant to the
people who will ultimately be asked to implement
the project results. If they do not see it as
benefitting them one way or the other, they may
not see it as being of importance to them.
3.415 In this connection, we offer an example
from a West African country where the problem
was perceived to be the low yield of the local
millet variety. Rese~ch efforts had diagnosed the
problem as being poor millet yield. Experimental
trial after trial was made and, in the.end, a high
yield millet variety was developed, tested for the
usual scientific and economic properties and then
it was presented, with all the extension work
mapped out, to the local fanners to grow. After
one season, practically all the fanners stopped
growing the new variety and reverted to the old
variety. Perplexed about this strange behaviour, a
social scientist with an interest in adoption of
innovations was commissioned to find out what
had gone wrong. It was found that the only
problem with the new variety was that the stalk of
the millet plant was too short. The local people
were using the stalk for two purposes - animal
feed and, when dry, firewood. The short variety
while satisfying the criterion of food supply to
humans, failed miserably on two others. You may
have had similar experiences in your own country.
Think about them and how consideration of the
entire problem and the application of its solution
might run into unexpected difficulties.
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3.416 The fourth characteristic should be obvious
but it is frequently overlooked. A thorough
investigation must be carried out to ensure that the
project is unique - i.e., it must not be a repetition
of another project which has been carried out
somewhere or has been done at some point in the
past in the same country. One way of ensuring that
this does not happen is by having a good database
of research projects in a given country and,
secondly, making references to international
sources before acceptance. While replication is
obviously not forbidden, the replication of
research experiments should only be carried out if
there is a reasonable ground for believing that it
will produce some additional and identifiable
benefit. Merely replicating a treatment to show
that it will NOT be successful in a given country or
environment may not be a particularly useful
contribution to knowledge.
3.4~7 Finally, a good pwject should make a
contribution to knowledge in one way or another.
For pure research, the contribution may be
extension of the frontiers of knowledge. For
applied research, the unstated expectation is that
research findings will improve the quality of life,
for instance, or result in higher productivity, or
produce animals or crops with greater disease
resistance, etc. What result will be seen as making
a contribution will obviously depend on the
institution's mandate and national aspirations.

3.418 The statement above may be fully
·appreciated in the following case. When we asked
various directors about what they considered to be
the most important factors in the success of a given
project, the most common answer was "usefulness
of the results to the country". This answer was
probably not surprising since most of them w~re
national research institutes. Other factors like
scientific elegance, patents, publications, the
amount of money spent, etc., were all considered
relatively unimportant.
3.419 One of the difficulties faced by the research
scientist or even the project leader, is specifying in
easily quantifiable (or at least understandable)
terms, how success will be measured. What, for
instance, is the meaning of the term "contribution

67

Is there a well known and easily
accessible reference bank of research
projects in your country? A country
in the south has already embarked on
a data base for all agricultural
research done in that country since
1952.
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How do you assess the value of a
research project in your RDI?

The question posed to them was:
"What measure do you apply in
judging the success of a given
project?"
- Sdentific elegance
- Research results
- Number of enquiries
- Publicatir11s of research papers
- Usefulness of the results to the RDI
- Usefulness of the results to the
country
- Satisfaction of sdentists
- Amount of money spent
- Nw projects generated
-Patents registered
-Others (specify)
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to knowledge?" Can we be more specific about it,
particularly with regard to applied research? We,
would like to propose that in the project document
there ought to be some measure of successful
attainment of project objectives. It could very well
be that if this is specified then the subsequent
issues of monitoring and control will be more
meaningful because there will be some benchmark
against which efforts can be assessed.

Is there! always, usually, rarely or
never a criterion for measuring
project success in your RDI's
proposals?

Measures of Performance for Projects
For a given research project, the final goal,
objective or end result should be indicated one
way or the other. The result could, for instance, be
stated in comparative terms. Thus, the objectives
of a series of research projects could be stated as
follows:
3.511

•

To develop a maize variety which will lead
to an increase in maize yield from 20 tonnes
per hectare to 42 tonnes per hectare in six
years.

•

To find out what kind of animal feed will
increase milk production for a given herd
from 900 kg per year to 1500 kg per year.

•

To develop a drug that will reduce tsetse fly
concentration in Bingwa Valley to no more
than 300 tsetse f1 ies per square kilometre by
1995.

By specifying a relatively unambiguous
criterion against which success or failure can be
measured, the scientist is saying to his clientele
and the world: If this and that has not been
achieved, then you can very well ask me for an
explanation and, I had better have my facts ready
in good time!
3.512

From the foregoing, it should be apparent
that setting up these targets may require doing
pilot studies or preliminary research. If, for
instance, no one knows the concentration of tsetse
flies in the Bingwa Valley, then a project should be
set up with the objective of determining the
current concentration of tsetse flies in Bingwa
Valley. Such a project or pilot study is, in its own
3.513
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researcher face in setting up such
explicit criteria?
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way, a contribution to knowledge on the presumption that the tsetse fly problem has been
identified as being significant for the residents of
Bingwa Valley- who could very well be rhinos,
elephants and buffaloes!
3.514 At this point, we invite you to consider
whether your RDI's projects are couched in terms
which can lead to successful evaluation of project
results. If not, how does the staff know where
they are going or how? In what ways can your
RDI's project presenta tions be improved in order
to cater for this deficiency if it exists? What
alternatives can you propose? What problems are
likely to arise in the course of these alternatives
being incorporated into the planning effort?

You may add other questions of your
own.

Project Proposals
3.611 The proper and successful identification of
a "do-able" project is just the first step in the long
road to ultimate project completion. A lot of work
still needs to be done before the project idea can
be presented for consideration by the approving
authority. The scientist has to get involved in
considerable detail·with all the basic research
related to that project. This will invariably involve
extensive library research in order to find out
what has already been done in the area chosen for
study. Masses of literature will have to be read,
notes made and summarized in the quest for
proper definition and delineation. Also to be
considered are all sorts of methodological issues.
It will be taken for granted that the researcher is
already familiar with his own area of research and
the appropriate methodology and has the
expertfse to apply it to particular research
problems.
3.612 We, however, would like to suggest that
the research scientist should be prepared to
discuss all aspects of a project proposal with peers
and/or the project director in order to establish
the technical or scientific completeness of the
proposal. Discussion with colleagues is a good
source of critical review by people who are
familiar with the researcher's work and have also
certain common goals and objectives. Such
feedback as comes from the peers should be taken
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seriously. Negative comments should not be taken
to imply that the colleagues are critical of the
researcher's work. It is through such reviews that
any weakness can be identified at an early stage
and the necessary modifications or adjustments
made before a lot of time is lost.

Definition
3.613a ApJ·oject proposal is a statement in
considerable but not excessive detail justifying the
projecL showing how it relates to programmes
within the RDI and stating how it is likely to be of
benefit to the country. It will include methods or
procedures to be used and the resources, financial
and human. required to complete the 12roject.
3.!)13b The technical or scientific aspects of the
proposal have already been referred to above. The
next stage is to include a specific statement
showing how the solution of the problem will help
the country. Too frequently, this is an area stated
in general or vague terms. In our view, this
statement ought to be very specific: After all, if the
country iS being asked to spend a substantial sum
of money, then it might as well be told how it is
going to benefit from such expenditure. Justifying
the project is the responsibility of either the
research scientist himself or the project leader.
3.614 A project must fit in properly with other
projects either in the same programme or in the
RDI. The project leader's responsibility in this case
is to ensure that the scientists within his control d~
not get carri'ed away by their enthusiasm. In the
proposal, the position of the project under
consideration within the RDI should be stated
explicitly.
3.615 A project also requires resources -men,
materials, and money. All these have to be
carefully estimated and then converted into
financial terms. For personnel, for instance, it will
be necessary to specify:
• The types of personnel required
• Their level of expertise
• Their numbers
• The length of time they will be in the project
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The cost of the personnel.

3.616 Similarly, for materials, a similar
specification is required to show the types and
quantities required and when they will be
required. Their costs must also be estimated.
Travelling and transportation also involves types
of transport required -la~d rovers, trucks,
bicycles, etc. - and the cost of fuel, repairs and
other associated costs. Costs associated with these
items will typically be available in the accounts
office of many RDis. It is the duty of the project
leader to specify these well in advance and to have
them included in the proposal.
3.617 In some RDis, the technical part of the
proposal is shown distinctly from the materials
and money part of it. This is, we believe, the
proper procedure and we recommend its use in all
RDis. Thus, the first part of the proposal will deal
with scientific matter~ including justification. The
second part will have the time and financial
budget in considerable detail. But the proposal is
one complete docu_ment.
3.618 In some cases, it may be suitable to show a
suitable summary of both the technical and
financial aspects of the proposal Such a summary
should be positioned in the first couple of pages
before the main report. It can be useful for the
busy executive who will not have the time to read
all the details of the main report. Its purpose is to
highlight only those matters that are of interest to
higher level authorities. If this is the practice
followed, then it is absolutely vital that such a
summary be endorsed, in writing, by the project
leader or some such person who will be held
responsible for the accuracy and veracity of the
detailed project. A common way of doing this is to
have a standard form in which certain questions
are asked and have to be answered by responsible
persons. An example of this is shown in Appendix
B to this chapter. The level of detail will obviously
depend on the needs of the institution.
3.619 For a detailed study of the manner in
which project proposals can be done, we refer the
reader to Appendix C of this chapter.
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APPENDIX A

PROBLEM GENERATION
3.620 In problem genesis, as Buckley calls it, two
basic approaches have been identified: Formal and
the Informal. The formal approach, as he puts it,
"implies the use of punctilious and methodical
procedures while the informal is subjective and
non~routinizable. Scientific genesis of problems
requires a fom1al approach."
Formal Techniques
3.621 The following are formal techniques in
problem genesis:
3.622 Prior research relies on previous research
to chart out new problem areas. Such research
could be deductive or inductive. This approach
requires a lot of effort and keeping up with recent
advances in the state of the art if one is to be aware
of what is being done elsewhere.
3.623 The analog method uses knowledge gained
in one area to formulate research questions in a
different area. For instance, knowledge in the area
of pest control in the large herbivores may be used
in pest control in some smaller ruminants.
3.624 Renovation is used "to replace defective
components with a view to restoring or improving
the effectiveness of a theory". In this case, success
is dependent upon ability to look at a system,
detect the d efective paits and work out a 11ew and
better technique or solution to the problem. Many
RDI research projects are probably of this nature,
for instance, in cases where a drug has lost its
potency and a new drug- as in the case of
malaria - has to be developed.
3.625 The dialectic method uses the well known
method of asking whether there is a better method
of dealing with a particular problem. Getting a
new procedure implies that the old procedure is
well understood and that the new one will be an
improvement on the old ones.
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3.626 Extrapolation consists of "extending
current trends into the future and posing questions relative to the predicted outcome". This type
of problem generation can be especially useful in
new and uncharted research areas and is amenable
to the Delphi method where known opinion
leaders are iteratively asked what they expect the
future of the area of interest to look like. It
continues until consensus is reached.
Extrapolation relies upon a stable and discernible
relationship in the continuum from the past to the
present to the future.
3.627 Where there is no stable relationship,
teratological analysis could be used. Teratology
relies upon asking questions of a radical "what if"
nature. An interesting "what if' question might,
for instance, be in the current medical concern
with "AIDS", the acquired immune deficiency
syndrome. A question might be "If no cure is
found in the next two years, what alternative does
the medical profession ·have for containing the
spread of the disease?" What if no cure is ever
found?
3.628 Mo.r:pholog~ is a highly formal technique
for "analysing the combinatorial possibilities
inherent in complex problems". An example
derived from a morphology of jet engines has
suggested that there are some 25,344 possible
configurations for jet engines. In morphological
analysis, problems (or as one person put it
prospects) may suddenly present themselves
which no one could have ever thought about if
other methods were applied.
3.629 Decornposi tion is a technique which
involves breaking down a problem into various
parts. A large project could be broken down into
small components for it to become manageable in
the scientific sense. In a way, programmes have to
be decomposed into projects and projects into subprojects.
3.630 Aggregation is the reverse of the decomposition process. New projects or prospects can arise
when parts of separate projects are combined;
these would probably not have been there if there
were no such combinations.
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3.631

No doubt many research scientists have
used these techniques in their work without being
aware that they have a name. We have spelt them
out in order to increase your awareness of the
possibilities and to suggest ways and means of
creating or generating research projects. Indeed, it
is our belief and observation that much of the
research RDis in many developing nations have
been developed through some or a combination of
the formal techniques. They are given here so that
the astute scientist can use them when his
repertoire of research projects goes down - if
ever.
Informal Techniques
3.632 Research problem finding can also utilize
informal methods. We now tum to briefly look at
these.
3.633 Conjecture is a powerful tool used in
original research. It is "characterized by those
situations in which the decision-maker has a
hunch or intuitive feel regarding a problem area".
This method is lacking in scientific rigour
compared to the fonnal tedntiques but it is no less
important. As some two writers have observed
(Margenau and Bergamini): "Nothing is more
astonishing about science than its ability to make
imaginative conjectures and then convert them
into tangible realities which no one had previously
suspected. Out of Maxwell's equations of
electromagnetism came radio and television. Out
of Einstein's fommlas on n1atter and energy carne.
the atomic bomb. When scientific imagination
works in the opposite direction, to crystallize
theories ou t of facts, the transformation is equally
dazzling. Here, in one decade, lies a mus ty lot of
old bones and odd birds, and there, in the next
decade stands the theory of evolution .. ."
3.634 PhenomenologY- is another informal
technique and, as the name implies, derives its
utility from careful observation of the scientific
world around which one lives. In this case, an
observation may appear as an aberration, or, at the
worst, as an annoyance to the scientist. However,
careful investigation may reveal, in fact, that it is
an opportunity which had not yet been considered
by anyone else. We can think of Alexander
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Flemming's annoyance at his sample being ruined
by a mould which, happily for medicine, led to the
invention of penicillin. Or the "aberration" known
today as Rontgen's X-rays.
3.635 Consensual activity may also bring about
research activities. This is what was discussed in
an earlier chapter regarding programmes. The
essential feature is that a group of people sits
down and agrees on research projects perhaps
through a careful review of RDI mandate and
consideration of national priorities. In some cases,
a conference may come out with a list of research
projects requiring attention during a given time
period.
3.636 Finally, the greatest source of research
projects is experience itself. Nothing can ever take
the place of the experienced scientist in not only
appreciating what problems exist in his own area
or endeavour but also their uniqueness in temis of
researchability or solvability. Many junior
scientists regularly visit with their more senior
counterparts to literally pick their brains on what
can be done.
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APPENDIXB

APPLICATION FOR FUNDS FROM UNIVERSITY
RESEARCH AND PUBLICATION GRANTS:

Date ....................................................................... ..
Name ..................................................... .

Department ........................................................... .

Status ......................................................................
1.

Detail outline of Proposed Research:

2:

Is this a continuation of project or a new one? If a continuation please attach a
detailed progress report of work do.ne so far.

3.

What has already been discovered about this problem and what remains to be
done? Applicants are required to have investigated thoroughly the extent to which
their field of study has been researched into or is being researched into so as to
ensure information on a supplementary sheet.

4.

Precisely what work do you propose to do, and what methods do you intend to
adopt?

5.

Is this a joint project, and if so, who else is engaged in the project? If a departmental
or an inter-disciplinary project, please indicate the extent and level of collaboration.

6.

Give an indication of the probable duration of work

7.

Give a general indication of:

8.

(a)

the importance of the results which you hope to obtain,

(b)

the relevance and application of your research to the East African and, in
particuJar, to the Kenyan situation, and

(c)

where and when you hope to publish the results.

In case the Committee wishes to refer your proposal to a referee
give name(s) and address(es) of any person(s) you would like to be
consulted.
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9.

Give an estimate of the total funds for the project and of the amount you are likely
to request from the Research Grant Committee.

10.

State any other bodies to which application:
(a)

has been made or

(b)

will be made for assistance in this project.

11.

State in detail total funds required from Research Grant Committee for the year,
under relevant headings, e.g. equipment, travel, subsistence, etc. It is essential that
each item be costed with full details.

12.

Are you already in receipt of a previous grant in aid of the proposed work? If so
give details of your expenditure to date, and attach a brief report on the work done
so far.

13.

If funds are being requested for computer time or computer services, please ask the
Head of the Computing Centre to comment on the proposed budget.

14.

Comments by Head of Department under the following headings:
(a)

Does the proposed project fit in with the over.all research objectives of the
Department?

(b)

What priority and importance do you attach to the proposed project?

(c)

Have you examined the budget and if so, any comments on it?

(d)

Are other members of the department engaged in research in the same
field?

(e)

Give an indication of the extent to which the department can support the
project particularly with equipment, instruments, consumable items,

etc.
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APPENDIX C
PROPOSING
3.637 Introduction: We chose to add a
unit on R&D proposal writing (to a workshop on
planning and budgeting) because the R&D
proposal represents the most comprehensive
statement of both the desired ends of R&D, and
the means for achieving them. The proposal is
really the anchor for anyone involved in the
project.

Do project proposals in your RDI
tell:

3.638 This appendix only highlights the role and
methods of proposing R&D. It focuses, in
particular, on the role of planning budgeting in
R&D proposals.
3.639 Anyone can go to the proposal to find out
what is to be accomplished by the project; what
are the expected results. Anyone can tum to the
proposal to find out how the expected results of
R&D relate to national development needs;
Anyone can go to the proposal to find out what
resources are needed to achieve project results; or,
what related technical work has already
contributed to project completion. Anyone can
read there, what technical steps are reqUired to
complete the project; and how they, and vital
resources, are scheduled.

(a)

How expected results relate to
national development needs?

(b)

Why the project is the best
alternative to fill this need?

(c)

The scope and limitations of the
project?

(d)

The specific objectives of the
project?

(e)

Technical approach to the
project?

(f)

All resources needed for it?

(g)

How the project will be
managed?

The material in this Appendix is quoted from the FAMESA
manual; Strategic and Project Planning and Budgeting_
ICIPE, Nairobi, 1984.

3.640 Definition: In short the project proposal !§.
a statement of justification for the objectives,
methods, r_esources aud management of an R&D
project. It has many uses. At the project level it
informs all project personnel about the purpose of
their hopes and expectations in line with those of
other managers responsible for RDI resources.
3.641 At divisional levels, it helps convince
managers to allocate resources to the project; and
it gives them a basis for monitoring resources
expenditure and technical progress.
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3.642 At the top of the RDI it helps senior
managers integrate all the institute's R&D into a
prograrn_m e which will have the greatest impact on
national development needs. It keeps them
informed on the technical elements of the RDI. It
provides them a ready basis for explaining the RDI
to constituents outside the institute.
3.643 Further, it is the first document in the life of
any R&D project, which pulls together project
purposes, plans and budgets (among other things).
The project proposal provides the opportunity to
integrate plans and budgets.
3.644 Proposal Writers: Who writes project
proposals in your RDI? Accountants? Financial
control personnel? Senior management? Divisional
heads? Of course, it depends on the nature of the
proposal and its intended uses. But generally
speaking, project proposals are best when written
by the project technical people who will be
responsible for carrying out the R&D work.

Who writes R&D proposals in your
RDI? Why are they the ones to write
them?
Is there a role for accountants and
other administrators in the writing of
R&D projed proposals? Explain.

3.645 As with project budgeting, they will need
the help and consultative guidance of accountants,
financial control personnel and senior
management. But the principal effort is that of
capturing, on paper, the purposes, processes ~md
sequence of technical operations about which few
others in the RDI may be qualified to comment.
3.646 Proposals, Plans and Reports: What are
the differences and similarities of R&D project
proposals, plans and reports? All three of them
focus on the same thing, viz., the expenditure of
identified resources, on specialized scientific
processes, to achieve desired technical ends. But
how do they differ? Let's start with definition of
each of them.
3.647 We defined proposals at the beginning of
this chapter. An R&D plan, on the other hand, is g_
logical statement of the sequence of events leading
to the accomplishment of specific technical objec~. It may be a stand-alone document, like a
workplan. Or it may be embodied in something
else -like an R&D proposal.
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3.648 A report could even contain a plan depending on its purpose. It is a concise, written
and/or oral. presentation of the planning execution, management or results of an R&D project. Its
basic intent is to infonn a naive audience about
some aspect of the project. Whereas, the purpose
of a plan could be to further enlighten and direct
the efforts of project workers themselves.

Looking back at your own RDI:
3.649 The principal differences between these
documents relate to issues of purpose, timing and
levels of detail. In the first place, the proposal is
written even before the R&D project has been
approved for the RDI work programme; even
before resources have been allocated for it. In fact,
one of the earliest goals of the project proposals is
to convince RDI managers and financial sources
that the project is worth consideration for resource
expenditures.
3.650 Secondly, the project proposal does
incorporate information on the R&D process
including tasks and methods, costs per task and
total resources needed. However, it does so in less
detail than does the workplan. ln fact, the proposal
provides sufficient detail to justify a decision on
whether or not to conduct the programme of
research. But decisions about actual resource
allocations and scheduling await completion of the
R&D plan. The plan is developed after a project has
received at least preliminary approval for inclusion
in the RDI work programme.
3.65'1 Finally, the project explains the real outcomes of R&D work. It relates what results from .
the effort, to what was hoped or expected (as based
on the project proposal). Therefore, the report
comes later than even the project plan.
3.652 A project report may come before the
project is completed. For example, management
may require quarterly reports of project progress.
But it still focuses on outcomes, or results, of R&D
work. And its principal point of comparison is the
proposal, i.e., what was expected in the way of
outcomes. Table 3.2 compares all three of these
documents.
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Table 3.2. Comparison of R&D Project Proposal, Plan and Reports
Document

Purpose

Timing

Project proposal

1.

Informs about
expected results
of the project

Before the project
i~ approved or
funded

2.

Refers to resources
for the project

1.

Informs about R&D
processes required
by the project

2.

Schedules project
resources

1.

Informs about real
project results

2.

Basis for evaluating
resource expenditures

Project plan

Project report

Immediately after the
project is approved
(at least tentatjvely)

Periodically during, and
at the conclusion
of, the project

3.653 Tie That Binds: There is one element
which binds all three of these documents together.
It goes to the heart of this whole R&D
management discussion.
3.654 All the R&D work of the RDI is designed to
enhance national development- to somehow
improve the status of life in a country. As we have
said before, any management tool is simply
servant of this greater goal. Proposals, budgets
and plans are servants; supplies, equipment and
even personnel are such servants. Even managers,
the director and the RDI itself are servants of a
greater goal- R&D productivity for national
development.

What are the differences and
similarities among:
project goals,
technical objectives
project results?
Explain.

3.655 One consequence is that all project
proposals, plans and reports have in common a
status report on the project's relationship to that
over-riding concern. The proposal tells how the
project is expected to enhance national
development needs; we call this portion of the
proposal the "statement of project goals".
3.656 The project plan spells-out the R&D tasks
for each goal and specifies just exactly what results

81

Why do we emphasize the statement
in boldface type, in parag.raph 3.654?

FAMESA

R & D PROJECf PLANNING, MONITORING AND EVALUATION: f ormulation

will be achieved by each task. We call these the
"technical objectives" of the project.
3.657 The report details just exactly what was
achieved by the project~ or some task of the project.
In other words, it provides an indication of how
well the project is achieving its purposes. We call
these the "results11 of the project.
3.658 Project goals, technical objectives, tasks and
project results are the closest possible
approximations of the results of research and
development- R&D productivity. They are the
tie that binds all three documents together. They
are the tie that binds together the RDl and all its
human and other resources.
3.6?9 Proposal Content: R&D project proposals
can have different contents, formats1 even
purposes. A lot depends on the nature of the
project, the technical people involved, and the
needs and requirements of the RDI for a
comprehensive proposal. That notwithstanding,
we propose the following thirteen basic topics for
inclusion in an R&D project proposal.

5.

Statement of Problem and Intended
Uses of the Proposed Technology
Goals of R&D
Project Justification
Scope and Limitations of the Project
R&D Methodologies and Procedures

6.

Role of Project Beneficiaries

7.

Scheduling and Summary ofWorkplan
Facilities, Organization and Personnel

1.

2.

3.
4.

8.
9.

12.
13.

Summary

11 .

YES

NO

0

0
0
0
0
0

0
0
0
0
0

Budget
Expected Outcomes of the Project
Dissemination and Transfer to Beneficiaries
Other Pertinent Information

10.

Do R&D proposals in your RDJ
currently have all these parts?
BLACKEN the right circle for each
part.
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0
0

0
0
0
0
0

0
0
0
0

0
0

0
0
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3.660 Statement of the Problem: Here is one of
the first places where the R&D manager has the
opportunity to cement the relationship between
R&D and national development. Here, at the very
beginning of the R&D project deliberation, are
stated the national development problems and
opportunities which will be addressed by the
proposed project.

For each of the NO circles which you
BLACKENED, above, answer the
following questions:

3.661 The purpose of this first section of the
proposal is to explain those requirements for
national development which will, at least in part,
be fulfilled through completion of the proposed
R&D. But it has to be remembered that whether or
not this project gets funded rnay depend, in large
part, on how well this first portion of the proposal
is written.

Should this part become an
element of your proposals?

3.662 If the author can show clear and imperative
relationship between national development needs
and project goals, then chances are good that
priorities can be shifted in favour of the project. But
if that relationship is not there, or at least poorly
developed, then priorities may well shift to some
other activities.

Why isn't this part of your RDI's
proposals?

Why, or why not?

How would the addition of this
element enhance your RDI's
proposals?
R&D productivity for national
development starts here -with
original statement of the development
problem which may, in part, be
resolved through successful R&D

3.663 One good way to demonstrate the
relationship between the proposed R&D and
national development is to explain how the
derived technologies will actually be used by the
target beneficiaries. This also has the advantage of
focusing all participants in the R&D process on
utilization. It helps reduce the tendency in R&D
circles to develop new knowledge and technologies
which do not have an immediate application.
3.664 Project Goals: Many times, this first section
of the proposal concludes with a statement of the
R&D project goals. Goals are general statements of
the desired outcomes of R&D. They make good
conclusions of the earlier discussion of national
development needs. Further, they make good
introductory remarks for the next proposal section
on R&D technical objectives.
3.665 Note, there must be an inherent logical
consistency between any explanation of these three
elements:
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What is the difference between the
statement of a development problem,
and a statement of an R&D project
goal?

How do they relate to each other?
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National Development Needs
R&D Project Goals
Project Technical Objectives
3.666 As an example let us return to our UHF
Radio Receiver Project. Assume for the sake of the
example that it is proposed by an RDI in a country
which has a population that is widely distributed
in a geologically and meteorologically active area.
Let us continue by examining part of the
Statement of Problem which accompanied the
RDI's proposal for the UHF Radio Receiver
Project:

Statement of R&D Problem:
... Torrential rains, flash floods, earthquakes and
· typhoons, with their attendant damages to people and
property, arc not uncommon throughout the region.
The need therefore exi.sts for the government to provide
an Early Warning System (EWS) so that all citizens may
be warned of impending hazards, and may take
preventive steps to protect themselves and their
property ...
One element of the EWS will be a radio instrument
which is capable of receiving notifications of impending
hazards, broadcast from the National Geologic and
Weather Administration in the country's capital...
The UHF Radio Receiver must run for long durations
on battery power, adaptable to solar or wind
generation. It must be light weight (for portability) and
must be able to withstand the onslaught of extreme
weather conditions typical of subtropical regions.

3.667 Notice in this example how the discussion
of the problem leads to specification of some of the
vital characteristics of any proposed solution to
that problem. That is the poLnt of departure for a
statement of R&D project goals. They might
include the following:

Statement of R&D Project Goals:
... It is the intent of this project to d evelop the prototype
and manufacturing specifications for a UHF Radio
Receiver which has the following capabilities:

I.

.. .to opera te on a Nickel-Cadmium power pack
for an extended duration of 4 hours; or for an
intermittent duration of 12 hours ...
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What would we have to add to this
list of three elements, to make a
complete and logical statement about
the national development and R&D?
(See the answer below)

Answer: Projed Results
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2.

. .. to weigh no more than 5 kilogrammes for easy
portability ...

3

... to have an effective receiving range of 500
kilometres.

3.668 Can you see a logical connection between
the Statement of the Problem and the Statement of
Project Goals? Which goals are directly supported
in the statement of need? Whkh ones are not?
How could the Statement of the Problem be
enhanced to strengthen the imperative for
achievement of the project goals?
3.669 Project Justification: By this time, the
proposal reader has a pretty good idea of the need
for, and the nature of, the proposed technology
Therefore it is an important time to drive the
argument horne with a strong "project
justification". The project justification is a sue:
cinct statement of the social. economic or political
advant.age for conducting the project. In our UHF
Radio Receiver project we might cite economic
reasons, like the amount of financial losses from
property damage caused by tropical storms. We
could cite the number of people annually made
homeless by storms; and the attt!ndant costs to
government for resettling these people.
3.670 Two rules for this brief section of the
proposal are that it should be succinct; that means
it should be clear and brief. Further it should be
persuasive. Persuasiveness is a ticklish matter.
Many scientists interpret persuasiveness in terms
of technical or research arguments. They overlook
the fact that many of the readers of R&D proposals
are not technical people. More often they are
government bureaucrats who have only a
layman's knowledge of science and technology.

Answer these questions.

Why do we need to "justify" the
project?

Why is "persuasiveness"
important?

3.671 Persuasiveness is achieved by writing
arguments that are meaningful to the readerthat is, arguments based on social need, political
expediency or economic opportunity.
3.672 Scope and Limitations: In the early part of
any project proposal it is easy to leave the reader
with the impression that the proposed project will
solve all the problems described in the discussion
of national development needs. Frequently,
anxiety to acquire funding and support for a good
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These are not reasons why the project
will not succeed. They are
clarifications of what the project will,
and will not achieve.
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project will lead us to overstate, or oversell, the
merits of the project.
3.673 This section of any project proposal is
designed to present the very real limitations,
whether internal or external, technical, managerial,
resource, or other, of the project. It is an
opportunity to align everyones' expectations about
what can be accomplished on the project- as well
as what cannot.
3.674 Rather than detract from the inherent
persuasiveness of the proposal, this section
frequently enhances the credibility of the technical
people who will conduct the work- thereby
reassuring the reader that they are not flying in
the face of unrealistic optimism. Here is an
example taken from our fictitious UHF Radio
Receiver Project:
Scope and Limitations of the Project:
... not practical to fulfill all the requirements for the
UHF Radio Receiver. For example, solar energy
technology is not sufficiently developed to provide
power for the unit under the overcast conditions which
accompany torrential downpours during this country's
rainy season.
Two other characteristics, however, will compensate for
this deficiency. Nickel-Cadmium technology for storing
electrical energy is well developed - thereby affording
us the opportunity to exceed the requisite
unregenerated running time. Further, wind generation,
a well developed technology, will more than
compensate for lack of solar capability because most of
the regions to be served by the unit experience a
minjmum wind speed of Skm/hr, year around (the
lowest threshold required for efficient generation of
electrical power).

3.675 Methodologies and Procedures: This is the
section in which the basic technological methods
and procedures for this project are laid out. This
should be written for the non-scientific readere.g., the government administrator who will advise
cabinet officials about project funding priorities.
3.676 It is a good place to introduce the project
tasks which will, later, serve as the principal units
for planning and budgeting. They can first be
introduced in a list; then described separately so
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Why should we bother to tell
anyone whtl.t the project will not
accomplish?
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that the reader obtains a pretty good idea of what
happens in each one.

3.677 Role of Project Beneficiaries: Throughout
this course of instructions we have frequently
alluded to the importance of including
"beneficiaries" or "end-users" in the R&D process.
This is too often ignored by government RDis,
around the world. It is more often done by private,
for profit RDis because their very existence ·
depends on the satisfaction of clients.
3.678 We have discovered that technologies
which are researched and developed with full
participation of benefidaries, are most often fully
adapted, applied and integrated into the
production process of the national economy.

We developed the task list during the
planning process. So which came
first, the plan - . or the proposal?
Haw do they relate to each other?
Who develops each ~~them?

Summarize the role of R&D beneficiaries ("end-users") in the R&D
process -from project incep~ion,
through research, development and
implementation of results.

3.679 Therefore, we are here recommending that
each and every R&D proposal contain a brief
section which specifies the role of target
bene6ciaries in the R&D process. This includes
everything from needs assessment before a project
is planned, to impact evaluation after the derived
technology has been disseminated.
3.680 Scheduling and Summary of Workplan: A
natural follow-up to the discussion of project
schedules. For example, a simple bar chart which
arrays tasks over time will help introduce the time
element to deliberation about this project.
3.681 During this discussion it is important to
emphasize any time considerations which impinge
on the project but are not under the control of the
project. For example, the upcoming rainy season
with its attendant damages to people and property
adds incentive to get the UHF Radio Receiver
project underway as soon as possible. A possible
time constraint that is worthy of mention could be
the time required to import certain parts, or
technologies from abroad.
3.682 After a discussion of the major facets of
scheduling, this section should conclude with a
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What other techniques could be used
to shaw the relationships among
project tasks, and schedules?
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refined workplan. This is a good place to include a
Bar Chart, or a Deliverables Chart. But it should be
accompanied by sufficient words for a naive
reader to interpret it accurately.
3.683 Facilities, Organization and Personnel:
This is where we begin to note other resources
which will be required to complete the project. It is
also a place to highlight those RDI equipment,
facilities, and specialized personnel which make
this project particularly well-suited for this
institute.

What are the RDI's unique
capabilities to conduct this project?

3.684 It is the beginning of the discussion on how
the project will be managed. What laboratories
will be involved; what personnel; who will be the
key project technical people; where will the
responsibility for project control fall? These are
some of the issues raised in this section.

What is the management plan for the
project?
How will costs be monitored and
controlled?

3.685 Again, it is not important to be
comprehensive. It is important to be informative
and to highlight the most salient considerations for
project selection purposes.

How will scheduling and technical
performance be controlled?

3.686 Budget: Finally, we come to the budget
section of the proposal This is the budget which
we derived earlier. It is the basls for funding
requests of higher levels of management. It is
particularly important to highlight the capital
budget.

Which comes first, the budget or the
project proposal?

3.687 After the project has been approved, on the
basis of this proposal, and funds have been
allocated, it will most likely be necessary to
redesign the project's working budget. This is
because few RDis are able to provide the same
amount of funds as requested for R&D projects. So
project schedules, or even deliverables, may have
to be altered- requiring a commensurate change
in financial flows and totals.

What is their relationship? Who
develops each?

3.688 Expected Outcomes of the Project: By this
point in the proposal, the reader has become
immersed in numerous details of the proposed
technology, and the R&D processes. Here is a
useful place to recapitulate, for them, the expected
products which will result from the R&D activity.
It need not be, indeed should not be, discursive;
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Why is it important to add expected
outcomes of the R&D here, especially
when it was said earlier in the
proposal?
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because, all of it has been said before. In fact, a
concise listing of expected end products with one
or two sentences describing each one may suffice.
This section helps the reader keep their mind on
the ultimate goal and impact of the proposed
project.
3.689 Dissemination and Transfer to
Beneficiaries: This element is too often ignored by
R&D proposal writers. It is designed to answer the
question, "Well, how will you get the technology
out of the RDI and into the hands of the people
who should benefit most from it?". This is a very
important question because it turns out that the
requirements of dissemination and transfer can
have a profound effect on the character of derived
technologies.

How many of the R&D proposals
currently in your RDI talk about how
the new technologies will be
transferred to the beneficiaries?

3.690 For example a UHF Radio Receiver which
requires the user to have a degree in radio
electronics js far less practicable than one which
requires no training for the user at all. In the
agricultural sector, R&D which requires transfer
through extension workers is acceptable where
such an outreach system is in place. But what
about a country in which the extension service is
poorly organized and under-staffed?
3.691 This section of the proposal should outline,
briefly, the characteristics of dissemination and
transfer of derived technologies to the intended
users. It should conclude with language about the
influence of dissemination methods on the
technical qualities of the proposed work.
3.692 Other Pertinent Information: This is an
opportunity to say anything which may enhance
the proposali or at least which should be part of
other managers' consideration as they select
projects for the RDI portfolio.

What kinds of information will your
RDJ.research leaders have to include
in this section?

3.693 This infonnation may relate to national
d evelopment needs; technologies; resources
required; deliverables; project management; or
anything else. It is a good place to highlight
particularly advantageous considerations about
the proposed project. It is a good place to, again,
recapitulate the project justifications.

What other information is important
for the consideration of project
proposal readers?
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3.694 Finally, the APPENDICES of the proposal
may incorporate a variety of important details.
They may be technical results of pertinent studies;
data on user needs; feasibility study reports;
glossary; instrumentation; bibliographies; or other
types of infonnation. It is important that these
inclusions be meaningful to the reader who wishes
to probe deeper into the details of the proposed
work.
3.695 Summary: Yes, this too, is a vital element
of any good project proposal. It should be written
last - that is, after you have all the data necessary
for the other parts. It should comprise 3~5 pages
and should be appended right up front- after the
title page and table of contents. That way it is
front-and-centre for those busy bureaucrats who
have no time to read more detail.
3.696 Needless to say, this summary should
overview the proposed project, starting, again,
with the national development needs. It should
highlight project objectives and deliverables;
significant technologies; particularly compelling
management issues; and resource requirements. It
should close with a reiteration of the national
development needs which will be addressed by
the outcomes of the project.
3.697 Case 1 presents the recommended contents
of project proposals forwarded by R&D personnel
of an industrial RDI in Eastern Africa. Notice that
while they differ in sequence from the contents we
have just advocated they offer the same overall
informaUon. In a foreword to this prescription the
RDI director states:
It should be clearly understood that there is no rigid

formula for writing a project propo~l and that the
format presented here is a guide which can be modified
suitably to reflect the ingenuity of the author, and the
requirements and expectations of potential sponsors of
the project.

3.698 This particula_r RDI conducts some projects
for clients in the private sector. That is the reason
for the last admonition:" ... requirements and
expectations of potential sponsors of the project."
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What are the criteria for deciding
whether a particular piece of
infonnation should be in the
APPENDIX or in the main body of
the proposal?
Who is the target audience for the
proposalsun1~r;v?

What infonnation should be in the
summar;v? Where should it appear in
the proposal?
Case 1: INDUSTRIAL RDI
PROJECT PROPOSAL OUTLINE

An industrial RDI developed some
proposal standards in 1981 which
have dramatically eased the burden of
R&D project selection because they
are:
uniform for all projects
comprehensive in information
they provide
Their outline is as follows:
1. Title: it must be descriptive of
the project.

2. Introduction: of the problem, its
importance and scope.
3.

Objectives: of the project (focus
on outcomes).

4. Backgrouttd: to the project;
including previous related work.
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3.699 But it is equally valid for those RDis who
conduct R&D at the behest of government alone.
In this case, government is the "sponsor'' or the
client. And1 as we are sure you can testify,
government has its special tastes and preferences
for the manner in which information is submitted
to it.

5. Justification: social and
economic benefits of the project.

6. Work Programme: logical
sequence of R&D tasks plus
schedules and staffing.

3.700 So the point is that while all R&D proposals

will probably have the same kinds of information
in them, the format and presentation of that
infonnation should ad~pt to the special
characteristics of the R&D clients and sponsors,
technical specialists, technical goals and objectives
and management requirements.
Proposal Reviews: Some RDis go through
elaborate review processes for their annual crop of
R&D proposals. Others do not. It depends on the
quality of work done in the ~1, the amount of
control that is desired, the type of technologies
involved, time available, and the management
styles dominant in the RDI.
3.701

7.

Costs: personnel (plus
overhead); capital equipment;
stores and services;
communications; travel and
r
transport.

Conclusion: Summary plus future
trends and possibilities.

3.702 Suffice it for us to encourage all RDis to

develop some limited capability for technical
directors to obtain peer reviews of their proposals,
during the drafting process - i. e. , before they
undergo final evaluation for project selection and
funding decisions.
Peer Reviews: Peer reviews are those
conducted by people who.are equal to the proposal writers in either, or both, of two
cbaracteristics; technology and management
capability. Both perspectives will help the writers
hone the proposal to its most communicative
essentials. Their "peer" qualities will enhance
reviewers' credibility as critics for the proposal
writers. They will also remove the threat of
penalties for unsatisfactory work.
3.703

3.704 The purpose of peer reviews is to derive

improved project or programme proposals (or
reports). In other word~, all participants must
commence a peer review with the general belief
that all work can be improved; and that each
"peer" has a point-in-view which is worth
consideration. In other words, a peer review
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Should a project proposal contain
debate of the technical merits and
demerits of alternative methodologies
considered for the project? Why, or
why not?

Should a project proposal contain a
summary of the technical literat ure
related ·to the subject of the project?
Why, or why not?
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should take the fonn of a discussion of a work's
strengths, and opportunities for improvement,
among colleagues.

Who regularly reviews project
proposals in your RDI prior to their
final submission?

3.705 Other review practices may be adopted.
For example, some RDis annually develop a panel
of ,external, reviewers who examine all proposals
coming from the institute in a year's time. The use
of external peers is an attempt to ensure some
objectivity in the selection of projects for the RDI
portfolio. Other times it may be an attempt to
build-in to the review process, technologies and
expertise which are not present in the
RDI staff.

What criteria do they apply in their
reviews? What are they looking for?
Why are they looking for that?

3.706 But whatever your review practices,
develop and standardize some. Reviews are
healthy, ~ducational, and beneficial for the whole
institute. They go a long way toward keeping the
institute's work goal-oriented and of the highest
technical quality.

.
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.

Huw could the proposal review
process in your RDI be changed to
improve the quality of R&D?
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MANAGEMENT MANUAL FOR PRODUCTIVE R&D:
R&D PROJECT PLANNING, MONITORING AND EVALUATION

CHAPTERN
PART I

. PROJECT MoNITORING,
CONTROL AND EVALUATION

PROJECT MoNITORING,
CONTROL AND EVALUATION

Training Objectives

By the end of this chapter, the participant will be able to:

1.

Define the terms monitoring, control and evaluation.

2.

Explain the role of monitoring, control and evaluation in the management of
projects.
·

3.

Descnoe the various measures of performance for projects - technical, schedule
and cost performance.

4.

Describe the procedures for monitoring, control and evaluation of projects.

5.

State the basic assumptions in monitoring, control and evaluation.

PROJECT MoNITORING,

CoNTROL AND EvALUATION

Contents
4.111

Recapitulation 101

4.211

Monitoring

102

4.311

Controlling

102

4.411

Evaluation

103

4.511

Elements of Monitoring and Control 105

4.611

Project Performance 106

4.711

Mechanics of Monitoring and Control 108

4.811

Basic Assumptions in Monitoring and Control

110

4.911

Cost Aspects of Monitoring and ContrulHng

112

All this material can be covered in one session as it is introductory.

CHAPTERW

PART I

PROJECT MoNITORING,
CoNTROL AND EvALUATION
Recapitulation
PLANNING
Project planning involves the
detemunation of tasks to be perfonned, their
sequence, their duration and the resource
requirements.
4.111

4.112 Once a plan has been completed, a budget
is prepared. A budget converts the tasks and
resources required into a common denominator,
i.e. money. It shows how much must be spent to
complete each task and also the total for the whole
project.

+
BUDGETING

+
SELECTION

+
IMPLEMENTATION

4.113 Anned with a project plan and a budget,
the researcher is in a position to prepare a project
proposal. The proposal js necessary to solicit
authorization or funding. Hopefully, the proposal
is accepted and this marks the end of the first
phase in project management.
4.114 At the end of the project life, an evaluation
is carried out to find out what has been achieved
and what lessons can be learnt from the project. In
a way, the stages above, taken as a whole,
constitute Research and Development
Management.

+
MONITORING

+
EVALUATION

=
R&:D MANAGEMENT
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Introduction
4.115 This chapter of the manual deals with
monitoring, control and evaluation of projects.
Make sure that you understand the sequence of
activities outlined above. This understanding will
enable you to comprehend the role and
importance of monitoring and control of projects
as well as their on-going evaluation.
Monitoring
Moni~oring

is the on-going process of
observing, recordin~ysing and reporting data
during the implementation of an activity . The
purpose of monitoring is to achieve sufficient and
effective programme performance and by
providing feedback to management at various
levels.
4.211

This enables management to:
•
•
•
•

Compare progress of work against
objectives
Detect deviations from plan
Identify bottlenecks in work flow; and
Take corrective action in the course of
project implementation.

Monitoring is an integral activity and a necessary
part of the management infonnation system.

4.212 In monitoring on-going research projects,
the primary focus is on quality and perfommnce of
the project vis~a-vis the research programme in
which the project falls. Such focus will include
decision-making procedures, project and
programme leadership as well as the adherence by
research scientists of accepted research
documentation and progress reporting. Included
in this area are also elements of personnel
management, financial control and the
management of the project's physical resources.

Effective progress reporting requires
specific penalties for failure to meet
predesigned deadlines. Huw is this
done in the case of your RDI?

Controlling

4.311 Controlling, in the context of project
management, is inseparable from the monitoring
aspect. Indeed, there can·be no control without
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monitoring. Controlling is ensuring that the prQject
proceeds according to plan· it is also concerned
with deciding what and how changes in the
implementation programme will be made in such a
way that by so doing, the chances of successful
completion are increased. Controlling is a
managerial activity which relies on information
provided to project management; it therefore
suggests that the information provided is accurate
relevant and reliable. It must also be capable of
independent validation or verification.
4.312
Controlling may in some cases suggest a
change of the original plan. This is perfectly acceptable since information may become known in the
implementation stage and this information may
not have been available when the project was being
planned. When new directions in the project are
being considered, their effects and/ or
consequences should be fully considered before
they are implemented. There are cases when
interruption or a change in direction may not be
justified on economic grounds.

Who provides such information in
your RDI?

Why is it necessary to verifY or
validate such information?

4.314
Contrary to popular belief, control in the
scientific sense, is not a bad thing. It does not imply
making people change their behaviours or take
actions which they may not have taken voluntarily.
Control is a positive and necessary aspect of
management because, without it, it is not possible
to direct energies in an orderly manner towards the
achievement of organizational objectives.
Evaluation
4.411
Whereas the project may be going on as
planned and is running on course in financial
resource usage, it does not necessarily mean that it
is still a valid project in the context of hind. Project
evaluation therefore is concerned with the ongoing analytical process whose purpose is to
determine whether the project quality and
relevance during the implementation is at an
acceptable level. Using information derived from
monitoring and often as a result of problems or
prospects identified through monitoring,
evaluation may suggest that a new method ought
to be used in the solution of the original problem or
that an action of a more strategic nature ought to
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be taken. Such an action may be changing the
project objectives or even terminating the project
altogether.
4.412 Project evaluation is a matter for project
leaders e~ndinstitute directors and, sometimes, the
research scientists themselves. It involves asking
questions which the scientist himself may not be in
a position to answer objectively because of his
involvement with the project. Many are the
instances when the scientist involved may feel
psychologically obliged to protect the project even
when he knows that it is not going on well or is
considerably behind schedule. At the extreme,
cases are known when research data have been
modified to fit in with the results that the scientist
wanted to show. The scientist himself cannot be
the judge of his work. A panel of experts'
collective wisdom is a much better alternative, than
an individual's opinion. We suggest strongly that
on-going evaluation be done by a panel which
includes senior personnel in the RDI.

You must have come across many
. . tances
· o,; .this nature. LJst
. ~own
" .· a
ms
1
few of them and try to identify when
the project went ''out of control"

4.413 In summary form, the relationship between
project monitoring and evaluation can be seen as
depicted in Table 4 .1.
4.414 In this scheme, data is distinguished from
infonnation. Data, in the context of information
systems, is defined as "the raw material that is
processed to provide information". Information,
on the other hand, is ''data that has been processed
into a form that is meaningful to the recipient and
is of real or perceived value in current or
prospective decisions." (Davis, p. 32-33).

How do you distinguish data and
"information"?
Does the distinction have practical
importance?
Explain.
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Table 4.L Comparison Between Monitoring and Evaluation

Parameter

Monitoring

Evaluation

1.

Objective

To determine if the
project is going on
according to plan

To determine if the
project objectives are
being achieved as expected

2.

Frequency

Ideally a continuous
activity

Is done at specific points
in the duration of the
project

3.

Focusof
attention

On specific aspects
of the project

On total project in relation
to objectives

4.

Performer

Usually the Individual
scie ntist or his
project head

A team of independent
scientists who need not
include the scientist(s)
directly involved

5.

Possible
action

Correct deviations
from plan to get the
project back into control

May involve a change of
plan or even the termination
of project

6.

Data
requirements

On a continuing basis
as the project progresses.
Data capture Is essential

May use information supplied
through the monitoring
process

Elements of Monitoring and Control
4.511 In any project, several related elements are
supposed to be monitored so as to allow for the
control of the project activities.
These are:
•

The technical elements of the project i.e. the
tasks to be performed;

•

The timing and duration of each task, i.e-.
project scheduling; and

•

The cost of each task and of the project as a
whole.

4.512 The above three requirements may be
depicted pictorially as shown in Figure 4.1.
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Figure 4.1. Elements of R&D Project Monitoring and Control

4.513 Monitoring and control involves all the
three aspects and is not complete until each of
them has been taken care of. In any one research
project, however, some of these aspects may
dominate others. For instance, in an attempt to
develop a cure for a dreaded disease e.g. ''AIDS'',
technical performance and time performance may
tend to dominate cost performance.
Project Perfmmance
4.611 We control and evaluate R&D projects in
order to ma_ximize R&D productivity. We wish to
produce the best output within the stipulated time
and at least possible cost. Many research scientists
emphasize the first objective at the expense of the
other two. T his should not be encouraged since all
the three are important from the perspective of the
RDI.

Explain the meaning of R&D
productivity with your own RDI in
mind. What are some of the measure.c:;
of RDI productivity?

Technical Performance
4.612 Technical performance is concerned with
the quality of the project. It m.ey refer to the
manner in which the project is carried out or in the
sde.ntific structure of the results. A project that has
a high degree of technical perfonnance is one
whereby scientists involved will consider it to have
been soundly plarmed and properly executed.
Technical performance is analogous to efficiency in
that the execution has to be done in the best manner
possible using the best available technology.It also
has something to do with effectiveness if a p roject
does not do the job it was expected to do

What does "quality" mean in an
RDI?
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effectively, one could say that it is not effective.
For instance, the most effective way of
exterminating mosquitoes in a given area of land is
to spray the whole area with a highly toxic
chemical that is known to kill all types of
mosquitoes. In the process, however, of killing
mosquitoes, a lot of other insects, fauna and flora
may be wiped out. One does not wish to use such
a solution. Certain trade-offs are therefore
unavoidable in spite of the technical efficiency of a
project.

How do you define technical
performance in your RD I?

Schedule Performance
4.613 Schedule perforrnanc~ refer~ to the ability
to complete the various tasks in a project within
the time allocated to them. This is a bit problematic
in R&D work. It may seem all right to set time
limits but we should always remember that
scientific insights are not easy to programme. A
scientist may spend many years trying, for
example, to develop a new cassava hybrid Wlthout
success. We cannot regard this as time wasted
because the work done may form a good basis for
a similar project in the future.
4.614 Despite the above reservations it is
necessary to set up a time schedule for the purpose
of evaluating and controlling research projects. But
failure to meet a given schedule should be
carefully evaluated before a decision can be n1ade
regarding what might have gone wrong. This
evaluation should be able to show whether failure
to maintain time deadlines was due to controllable
or uncontrollable factors.

What is the policy in your RDI when
it comes to setting up time schedules
for projects?
List, for a project you are familiar
with,
(a) controllable factors
(b) uncontrollable factors

Cost Performance
4.615 Cost performance r~fers to the ability to
complete the project within the funding limitatiQns
set out in the proiect.,plan. Requests for additional
funding are not always approved and may cause
delays in project continuation. For this reason,
ability to complete the project within the limits set
may be the key detenninant to whether the project
will be a success or a failure.

In your own RDI, what proportion of
projects is completed within the cost
limits originally set up? -

6.616 Some research scientists feel that many
worthy research projects are commonly
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underfunded. This may be true. What, however, is
nol often realized is that funds are a scarce
resource and that people who make funding
decisions have to ration out limited funds among
many competing ends.

Who is responsible for such
underfunding?

4.617 The technical, schedule and cost parameters
are detailed, first, in the project proposal. Then,
after the profect is selected for resource allocation
and implementation, a working plan is devised for
the project. At this time, the budget may also be
revised to reflect the most realistic expenditure of
available res6urces. This will, of course, involve
revisions of the original estimates of technical
specifications, time schedule and costs.

If monitoring shows that a particular
project is deviating from planned targets, one
solution is to change our expectations, i.e. re-plan
the particular parameters involved. This is a
perfectly legitimate control strategy as long as it is
not abused. Before any plan revisions are made,
one should be absolutely sure that the cause of the
deviations from planned targets does not lie
elsewhere, e.g. inefficient use of materials, poor
management, etc. The only time when plan
revision is necessary is when we discover that the
original plan is too idealistic to be attained.
4.618

When a project has gone in directions
not planned for, what do you do in
your RDI?
How often are revisions made in your
RDI?
You may very well ask why it was set
at such a level in the first place? It
may be a reflection of initial poor
planning!

Mechanics of Monitoring and Control
4.711 There are six steps in monitoring and
controlling R&D projects. These are:

•
•
•
•
•

•

Planning
Allocation
Implementation
Measurement
Analysis and Evaluation
Adjustment

Planning
4.712 Defining technical tasks and budgeting
financial resources comprise planning. Planning
establishes the expectations against which we
monitor and control project performance.

----------~--------------------
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Allocation
Allocation refers to the specifications of the
resources to be deployed to the project. Once the
project managers are told they may proceed to
expend RDI resources on the project, allocation is
said to have taken place. Authorization in
government funded projects may sometimes take a
long time and this delay may hann the project
considerably.
4.713

How is the allocation activity done in
your RDI?

Implementation
Implementation means doing the technical
work specified in the project plan. Whether
implementation is carried out properly or not, i.e.
within the planned parameters, js partly a function
of the time and financial resources available. But,
more jmportantly, it is also a function of technical
conditions that obtain when the implementation is
in progress. Some of these conditions may not
have been anticipated in the plan. In R&D work,
this is a common occurrence. Sometimes the
original plan has to be suspended temporarily so
that some technical problem that has arisen can be
solved.
4.714

List some of these technical
conditions:

Measurement
Measurement is virtually synonymous with
"monitoring". It means systematically recording
perfom1ance on all parameters in order to detect
the earliest available signs of any deviations from
planned performance. Measurement requires that
"instruments" to carry out the measurement be
available. Where these are not available the
researcher might have to invent some. The ability
to reduce every observation to a mathematical
number is the mark of scientific maturity.
4.715

How do you deal with measurement
problems in your RDI?

Give your own definition of
measurement.

Evaluation
4.716

•
•

This involves deciding whether or not:
Perfonnance is deviating from plan
The deviation is within acceptable limits

If an unacceptable deviation is detected, then the
cause of the deviation has to be investigated.
Whether evaluati0n is done properly or not de-
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pends on our ability to measure performance. This,
in turn, depends on the measurement technology
available. It also depends on the timing of the ·
evaluation. If evaluation is only done at the end of
the project then there is very little corrective action
that can be taken. Evaluation also involves determining whether the project is still valid in light of
chan~ng conditions within and without the RDI.

Who~e

responsibility is it, in your

opinion, to detect deviations from
plans?

Adjustments
4.717 Once it has been determined that a
particular activity has deviated too far from the
plan, then it is the job of project management to
take some corrective actjon. The nature of the
adjustment required may involve one or more of
the following alternatives:

• Putting in additional resources
• Changing the time schedules
• Addltion of a new technical activity
• Suspension of the project
• Termination of the project
It is also possible that none of the easier options
can be taken. Then, in such cases, planned
expectations have to be marked down. In the
extreme, the project might have to be abandoned
altogether. This should not be regarded as unusual
in R&D work. Remember that right from the
beginning we are trying to create something new
or to solve a problem. It might be the case that the
current state of scientific knowledge does not
allow us to do this. Ideally this situation should
have been identified in the initial stages but in
reality this may not always be possible.

The final decision regarding which
action to take is a matter for the
management of the RDI and, in some
cases, perhaps the Council. What
authority in your RDI is responsible
for these types of decisions?

Basic Assumptions in Monitoring and Control
4.811 There are some critical assumptions
underlying any monitoring and control system. It
is impor tant to assess them in each R&D project so
as to determine if they are applicable to that
particular situation. If they are not applicable, then
monitoring and control is not possible.
4.812 Monitoring and controlling any R&D
project is based on five assumptions:
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•

that project performance can be measured

•

that personal responsibi~ity for the performance of the project exists

•

that time required to monitor and control
is worthwhile

•

that deviations and mistakes can be
discovered in time, and

•

that corrective action is possible.

Measurability

4.813 We have already dealt with this aspect.
Before a project is even started, consideration
should be given to the kind of measurements that
will be necessary and how these measurements
will be performed. All the instruments that will be
required to carry out the measurement must be
identified and acquired. If new instruments have
to be invented then this should be provided for in
the plan. At the risk of exaggeration, one may say
that R&D is first and foremost measurement. If
you cannot measure, it is unlikely that you will
succeed in any R&D project. Some·projects cannot
be done at the moment because nobody has as yet
figured out how to do the measurement.

What standard instruments are used
to measure performance in your RDI?
Do you recall any instances when you
have had to design new
"instruments" to measure some
project activity?

Responsibility

4.814 We would like to be able to assign
responsibility for the performance of the project.
This was relatively easy when one single
researcher used to be responsible for initiating,
executing and concluding a project. However, this
is no longer possible. Research projects are today
the responsibility of teams of researchers and not
individual persons. Who then is to be held
responsible?

These are referred to as "stand-alone'
projects.
~Name some you are familiar with:

4.815 Should we hold the team leader
responsible? This would be wrong. Each of the
specialized tasks in the project is usually under the
responsibility of a specialist in that area. So, in a
way, he is a boss of himself. Worse still, the
various tasks are so inter-connected that the
performance of one affects performance of others.

--------------------~----------
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So who is to be responsible? Nominally, the team
leader is held responsible for the whole
undertaking. But we should be aware of the
limitations of his influence. Perhaps the most
important skills he will bring to bear on his job are
not the technical ones bul the human ones, i.e., his
ability to get on with ·his colleagues and to
motivate them to exert themselves to the heights of
lh~ir ability.
In addition to our inability to assign
responsibility to an individual there is the question
of whether responsibility should be allocated to
the researchers at all. It is possible in an R&D
project for everybody involved to exert himself to
the hilt and still produce mediocre results. Things
rnay not work out properly because nature is
unwilling to releas~ her secrets and not because
the researchers are not trying hard. The big
question is: How do we decide who lakes
~esponsibility if things do not wor~ out as
~xpected? It is not easy to answer this question.

Recalling what was said earlier about
leadership styles, what style is
appropriate in a "complex" project?

4.816

Who takes responsibility in your RDI
when things go wrong?

in your own experience as a scientist,
recall a case or cases where nature
has refused to "cooperate". It could
be a useful discussion point.

Cost Aspects of Monitoring and Controlling

4.911 We must consider the cost of monitoring
and controlling a project. Remember that
monitoring and controlling will involve
expenditure of resources. What we should do i&
compare the cost of monitoring and controlling
against the benefits. How does one go about this?
4.912 The costs are relatively easy to identify.
They include costs of instruments and staff to
operate them, cost of time spent analysing the
results and devising corrective action.
4.913 The benefits of monitoring and control,
unfortunately, are not easy to quantify. One can
think of such things as cost savings and superior
perfonnance. But how is this superior performanc~
to be converted into monetary values or some
other easily understood numbers? J.n many
situations, this form of analysis is suppressed for
lack of data. But this is not the correct course of
action. Even though we cannot quantify the
benefits, we should take them into account.
Perhaps a qualitative evaluation is all that can be
done. But we should not ignore the issue.

List some costs in R&D wo1 k:

Is this type of analysis done in your
RDI? If yes what approach is taken?

In the space below, list some
qualitative benefits of a project with
which you are familiar:
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Discovery of Deviations and Mistakes in Time
4.914 If deviations and mistakes are discovered
in time, then corrective action may be possible. But
if the discovery is late there is, perhaps, nothing
that can be done. In such cases, monitoring and
controllh1g becomes a worthless activity . In many
R&D projects, ability to discover deviations
depends on how structured the research is. If one
is attempting to develop a new product for which
all the basic scientific knowledge is available, then,
monitoring and controlling can lead to early
detection of deviations. But if the research involves
movement into some uncharted scientific waters,
then it may not be possible to know whether one is
on course or not. In such situations ability to detect
deviations early is low cmd one may have to rely
on intuition.
4.915 In R&D work, the nature of research should
be identified cleClrly. Most of research carried out
in RDls in the region is of an applied nature.
However, even in a pplied research there are
varying amounts of original scientific inventions
and discoveri~s to be made. In other words, we
can think of R&D CIS forming a broad spectrum
ranging from work that is very close to basic
scientific research lo that which involves little
more than the d evelopment of a prototype, the
scientific details of which are well known. Ability
lo identify deviations in time is low in the first
situation and high in the second.

Where does your own RDI fall in this
continuum?

Availability of Corrective Action
4.916 It is one thing to identify the deviations and
yet another one to devise corrective action.
Whether or not corrective action js feasible, we
should always try to identify the deviations. Even
when corrective action is not available we can
carry out a "damage assessment test" if we know
the magnitude of the deviation.

With reference to a projed which you
know has gone wrong, give some of
the items which might be included in
damage assessment":
Jl

4.917 In a sense, much R&D work is always an
exercise in looking for corrective action. At any
one time, there will be a number of problems for
which no solution has been found. An applied
scientist's challenge is to identify as many
solutions (corrective actions) as possible. Indeed
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the reputation of a RDI hinges on success on this
front. Inability to find a corrective solution to any
one specific problem should not however be
treated negatively. Science usually advances by
small steps.

A possible way of doing this is
through "morphological analysis".
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TECHNICAL PERFORMANCE

Training Objectives
By the end of this chapter the participant will be able to:

1.

Define technical performance.

2.

Describe aspects of technical performance which are monitored and evaluated.

3.

Identify who is responsible for monitoring and evaluation.

4.

Apply selected methods of technical performance monitoring and evaluation.

TECHNICAL PERFORMANCE
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PART II
TECHNICAL PERFORMANCE

5.111 In this part of the manual, we shall look
closely at one of the aspects of performances
assessment, viz., technical performance. We have
chosen to start our discussion with technical
performance because, at the end of the day, this is
what R&D work is all about. It is due to technical
work that R&D results can be seen most vividly.
While other~aspects are also important, this is the
one area which can make the difference between
an outstanding RDI and one which is not so good.
5.112 In this discussion, we shall be concerned
with various techniques which are available for
assessing the technical performance of R&D
projects. We shall also be concerned with how
these techniques can be applied in real life.
5.113 Before we go too far, let us state the role of
technical performance again. Technical P-erformance is concerned with ensuring that the various
tasks in an RDI 12roject are done in the most
scientifically correct manner so that the objectives
of the project may be achieved in the most efficient
and/or effective manner. The search for the most
technically or scientifically suitable method is a
central concern in the technical performance of a
job. This being the case, we may appreciate the

Do you agree with this obseroation?
Explain why or why not.
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need for monitoring and controlling technical
performance of a given project.
Reasons for Monitoring Research Projects
There are several reasons why we should
be interested in monitoring the technical
performance by a project. These are:

5.211

(a)

We monitor in order to ensure that the
research in question adheres to the
objectives for which the project was set up in
·
the first place.

(b)

Monitoring is in1portant since it addresses
itself to the important matter of efficiency
ensuring that inputs and outputs of a project
are properly balanced and that duplication
of efforts is avoided.

(c)

Monitoring allows us to modify research
methods and to apply new methods or new
approaches as knowledge becomes
available.

(d)

Proper monitoring may allow the research
staff to anticipate the effects of social,
political and economic forces on a given
project - e.g. impending currency
devaluation, changing political alignments,
changing social values, etc.

(e)

Monitoring ensures that infom1ation on
research progress in other institutions or
other countries is available at the earliest
possible point in time.

(f)

Finally, due to the uncertain outcome of
research efforts, it is necessary to ensure that
monitoring is carried out regularly.

An underlying issue in monitoring is to
ensure that there is proper resource utilizationi.e. that the project is being carried out in a cost
effective manner. This will become evident when
we get to the part which deals with assessing cost
perfom1ance.
5.212
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5.213 Technical performance evaluation is,
however, not without problems. There are some
people who object to having their work evaluated
since they believe that they are being criticized and
they therefore resent any such moves. In some
cases it may, in fact, be impossible to do a proper
evaluation and this is so in those cases where the
research work is of a creative nature or where
there is no clear linkage between current research
efforts and ultimate benefits to society- this is
mostly in pure research. Some scientists also feel,
rightly or wrongly, that they are most productive
when they are left to themselves. Whether this is
true or not is perhaps a matter for research!

Is this a common experience in your
RDI? Do you readily accept
evaluation of your work?

Aspects to be Monitored/Controlled
5.311 The next question which arises is: What
aspects of a project are monitored and controlled
and what parameters do we look at? Table 5.1
below summarizes those we consider to be
significant.
Table 5.1
Aspects Monitored/Controlled

Parameters/Means

1.

Continuing project relevance

Project evaluation

2.

Staff competence

Task performance
Quality of work
Timeliness

3.

Progress towards objectives

Progress reports
Periodic reporting

4.

Quality of experiments,
research design, data
gathering, data analysis
and reporting

Project reviews

Progress reports
Evaluation Seminar
Annual reports

5.

Utilization of facilities
and supplies

Progress reports
Cost reports
Annual Reports

6.

Cost effectiveness

Cost/benefit ratio

Variance analysis
7.

Extemallinkages

Interviews

Peer reports
8.

Communication of results

Scicmtific publications

Conference proceedings
Seminars
Progress reports
9.

Technical integrity

Research replication
Verification of results
Peer reviews
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These are illustrations of aspects which can
be monitored and/ or can be specified for a given
research project. The reader is invited to suggest a
few others and to state the manner in which the
evaluation can be done.
5.312

We should add that reporting is such
a critical function that it is the
hallmark of good management
projects.

5.313 From the foregoing, it is apparent that
~orting of one type or another is an important
means of letting others know what is going on
within their individual projects. A good report
will, in addition to infom1ing superiors and peers
of progress to-date, also act as a means of
inculcating self-discipline to the scientist because
such reporting forces hirn to consciously think
about what he has done so far, what he has
achieved and what still needs to be done.
Since reporting is critical as a means of
letting the superiors know what is going on, it also
follows that once the scientist has reported on his
work, his seniors should give some feedback on
tl'at report. lt should indicate the principal
strengths and weaknesses; point out areas
requiring further work or analysis; suggest ways
and means of improving on the methodology
being used and so "on. If a scientist is doing a good
job, the supervisor should not feel shy about
telling him as much- no one really hates being
told he is doing a good job, especially if he, too,
believes that he has done a good job. It is what
psychologists call positive reinforcement, it is an
incentive system.
5.314

Two way process. Do your superiors
always give you feed-back on your
performance?
Haw many times do you recall being
told by your supervisor that you are
doing a good job? How about you
telling your subordinates that they
have done a good job?

A good report should, in addition to saying
what has already been achieved, give a summary
of the work to be done before the next reporting
date and should also give a date when such a
report is to be produced. Such a commitment, in
writing, forces the scientist to direct all his
attention towards achieving the target date.
Unfortunately, without active follow-up and some
insistence about meeting scheduled reporting
guidelines, most people tend to let things drift in
the hope that "someone up there" has forgotten or
that the problem will somehow go away. While
someone up there could very well forget due to
pressure of work and other more urgent
commitments, the problem does not go away invariably, it tends to get worse and hence requires
even more control!
5.315
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5.316 Despite the above and other arguments,
monitoring (and control) of R&D technical work is
a desirable activity. We should recognize that most
RDis are mandated to achieve certain specific
objectives. It may be finding a cure for a disease or
range of diseases; it may be to develop a new and
improved crop or animal variety. It is in this
respect that work done in RDis differs from work
done in universities where the main objective is to
extend the frontiers of scientific knowledge.

Monitoring and Evaluating Hierarchy
5.411 Having agreed that monitoring technical
performance is desirable, who should do the
monitoring ? Clearly, whoever does it must
himself be technically competent. It would be

impractical to ask a person who does not
understand the technical aspects of a job to
monitor it, leave alone asking him or her to
evalu.a te it.
5.412 It may be useful to think of technical

monitors forming a hierarchical structure as
depicted in Figure 5.1:

What are the principal differences
between RDI rf!SI!Qrch work and
university research?

•

..

...
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...
Figure 5.1. Hietarchy of Monitors
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The Researcher
5.413a This is the individual scientist (or team of
scientists) who actually carries out or supervises
the various technical aspects of a given research
project. He is intimately familiar with all the
technical details concerning the project. Clearly,
then, he is in a special position to monitor technical progress and later evaluate the information
resulting from it. His data will initially be
recorded in field/laboratory notes and routinely
or regularly sumn1arized in internal reports to a
higher authority- e.g. project leader or
programme hend . These periodic progress reports
include information on technical progress, time
spent and costs incurred based on the original
wo rkplan. Some institutions may require financial
nnd/or administrative reporting nwre frequently.
On an annual bas is, researchers must present a
research report incorporating aspects of technical
achievement and time and cost spent in acltieving
the results.

In your own RDI what are the details
to be included in a scientific report?

5.413b The research scientist is ultimately
responsible for the successful completion of his
part of the project and this is a duty he cannot
delegate or avoid. However, the successful performance of his own job is not sufficient if he does
not report to a hig her aulhority what he has done.
This is a management responsibility_. Jointly, the
lwo cons titute effective project management.
Project Leader
5,414 In many R&D projects, a team will be
working on a project. This team is usually under
Lhe general supervision of one individual whom
we shall call the project leader. The
project leader
.
may or may not be directly in charge of a specific
aspect of the project. But it is his overall
responsibility to coordinate the efforts of the team
of scientists, etc. He will have general familiarity
with all the specific tasks. He, perhaps, will be the
first to read the internal reports prepared by the
specific scientist. Since he is in charge of a number
of interrelated aspects of the project, he will be in a
unique position to determine which particular
technical aspect is out of control or is headed in
that direction.

.

How does the project leader keep in
touch with the work being done by
his staff in your RDI?
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RDI Project Review CommiHee
5.415 This is a technical committee which deals
with all the technical aspects of the RDI' s work. Its
major responsibility is to ensure that the technical
standards of the RDI are up-to-date and that they
are being adhered to. It is common for this
committee to review the technical progress of each
project at least twice a year. The review is usually
thorough and very detailed. The recommendation
of this committee determines whether or not
continued funding will be available. It is important
at this stage to distinguish between the existence of
an actual committee and the existence of this
function. In some RDis, there might be no
committee as such but the director of the institute
may in fact be performing the duties of this
committee. It is more preferable, however, that a
committee be available. It is also mandatory that
the committee be made up of technically qualified
people even if it is in different aspects of the
project. They are the only o~es who are capable of
evaluating the performance of a research project
from a technical per~pective.

In your own RDI, haw is this function
discharged?

If you have a committee, how
frequently does it meet?

In general, do you feel that such a
committee is a good thing? Explain
either way:

Policy Body of RDI
5.416a The next level of evaluation is that of the
policy making body of the RDI. This could be the
governing council or some other such named body.
It will <;:onsist of those people who are appointed to
interpret the mandate of the RDI and whose
responsibility it is to approve research projects
carried out in the RDI.
5.416b Their review, however, is of a strategic
riature. They will be concerned with determining
whether or not the work being done is consistent
with institutional mandate and whether the fit
between projects and programmes is acceptable.
They will sometimes rely on recommendations
made by the Project Review Committee of the RDI
in which one or more of them might even be
represented.

In many cases, they do not have a
choice. The alternative is for them to
appoint their own technical subcommittee -perhaps an unnecessary
duplication

5.416c Their level of analysis will take into
account the broad guidelines within which the RDI
is expected to operate reflecting, as it were,
government priorities and allocations of funds. The
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extent to which they will be able to procure funds
and other resources might very well depend on
how they execute the mandate of the RDI.
Peer Review Committee

5.417a This is less common than the above three
arrangements. A peer review refers to a group of
R&D team, preferably from another RDJ (of
repute) who are invited periodically (say, once
every three years) to review the technical
performance of the RDI. Usually, the team will be
made up of highly reputable scientists who have
established themselves as leaders in the areas of
research in which the RDI is engaged. Their report,
which is usually addressed to a level above the
RDI is valuable in deciding whether or not the RDI
is contributing to national development. A peer
review will, of course, evaluate the entire RDI and
not only the technical performance aspects of a
. selected number of projects.
5.417b In addition to an external peer review
committee, many RDis also have internal peer
reviews. This may consist of a selection of the more
senior research staff who will be given mandate to
assess the technical performance of the projects
being carried out in the RDI. Their job requires that
they be objective in their assessment and to bear in
mind the limitations - technical, material,
personnel, financial -facing those whom they are
evaluating. Knowing them fairly well and being
aware of the position of the RDI itself, they will be
more understanding and syn1pathetic tha11
outsiders. It is only the larger RDls which can
afford to have internal peer reviews. In the smaller
ones, objectivity may be impossible to achieve.

Does your RDI have peer reviews? If
50,

(a) how often do they meet?
(b) What do they do?
(c) Who do they report to?
(d) Are their reports circulated
internally
(e) What is their composition ?

Do you have internal peer revif!Ws?
If no, why not?

5.417c A peer review should not always be
regarded as a good thing. Where the country is
engaged in top secret scientific research, it would
be plainly naive to invite a peer review. That,
perhaps, is the·case in microchip technology or
genetic engineering research. However, most of
the activities of RDis in our region have more
modest objectives and a peer review might do
some good. Classified research should be kept out
of reach of the members of the peer review team if
this is considered desirable.
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5.417d In peer reviews there should be concern
with other aspects of the scientist's work. Some of
these are of a non-technical nature and include, for
instance, contribution to extension work,
successful commu.nication of results, ability to
work well with farmers, agents, social workers
and other researchers. This is especially the case
with work done with field applications.

What weight, if any, is given to these
matters in your own RDI?

Methods of Monitoring Technical Performance
Reporting

5.511 Reporting on various matters affecting the
progress of a continuing project is one of the most
important ftmctions of project management. Yet,
we find hardly any mention of the importance of
reporting in the most standard books on
management. This, we think, is a very serious
omission because experience has shown that when
reporting is neglected, then things can go so
seriously out of control that it will take a long time
and a lot of effort and resources to bring the
system back into control. In some cases, things
may have got so bad that there may be no solution
to the problem at all. We would therefore like to
reiterate that in project manage~ent, the matter of
report preparation and submission must be given
top priority. It is the only formal way by which
the higher authorities can be kept informed of
what is going on in the project. A written report
serves as permanent documentary evidence of
what was happening in the project.

.

See whether you can find evidence to
the contrary in any standard text
book.

What priority appears to be given to
this matter in your RDI?

.

5.512 Reporting is necessary whenever the
management of the project is unable to be directly
involved in COI\stant supervision of the fTOject
personnel. Since they have no other formal way ol
knowing what is going on, then a report becomes
the surrogate for physical pre~ence.

What is a surrogate?

5.513 Reports are of two principal types:
Written reports
- Verbal reports
Both are part of what forms. the formal structure of
organiza tiona! management.
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For a report to be effective, it is critical that there
be at least two related matters :
-

-

Acknowledgement of receipt of the report.
This simply means that the reporting unit
gets formal recognition that the report has
been received by the higher authority. This
obviously only applies in the case of written
reports.

How do your superiors rate on this
matter? How about yourself?

Feedback:
It is not enough for receipt to be

acknowledged. The receiver, being the
relevant authority, must make a point of
providing some feedback to the writer.
This feedback could be by way of
suggesting improvements or suggestions
for the next stage. It could also be simply
commending the scientist on the good work
that he is doing and assuring him of
continuing support.

Define "feedback":

Our view is that far too many superiors
tend to ignore this important aspect of feedback. It
is a mistake and for effective management of RDI
projects, it must never be allowed to happen. At
the very least, lack of feedback gives the scientist
the impression that nobody (at the top) really cares
about his/her work.
5.514

Do you agree with us or not? Give
illustrations.

Feedback should be promptly, or at least,
speedily given. It will not do much good for your
boss to acknowledge several weeks or months after
the report is submitted. This is especially the case
where continuation to the next stage depends on
successful or acceptable completion of an earlier
stage.
5.515

How long does it take to receive
feedback (especially negative
feedback)?

Written Reports

While we need not get into elaborate detail
about report writing, there are several important
points to take into account in every written report.

5.516

Addressee
5.517 The report must be addressed to a specific

person within the organization. Thls could be the
RDI head or it could be the project leader. We have
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noticed two basic approaches in addressing the
report.
5.518a In the first case, the report is addressed to
the RDI director through the project head or
through the programme head. The objective in this
case is to ensure that the immediately higher levels
of the organization are also informed of the
scientist's work. They will be required to endorse
the report to indicate that they have at least seen it,
if not, as would be preferred, read and understood
the contents. By making such an endorsement,
they have, at least, tadt responsibility for the
contents.
5.518b Such an endorsement should not be made
lightly. We know of cases where some
departmental or project heads initial a report
without even looking at the contents. Perhaps the
following story which we gathered in the course of
collecting material for this manual can help bring
the point home.

Illustration
5.519a In one Eastern African country, the
government had become quite concerned about
the size of the bureaucracy in one parastaW. It was
accordingly decided to trim down the work force
by weeding out all the 11dead wood 11 • The
managing director was sent a letter from the
ministerial headquarters asking him to submit a
list of people to be tenninated. He asked his
personnel manager to attend to the matter and to
submit the requisite list.
5.519b The personnel manager, with the
assistance of departmental heads, went through
the exerdse and prepared the necessary covering
letter to the ministry for signature by the
managing director. As was his usual practice, the
managing director signed the letter without
checking the contents of the full report.
5.519c Several days later, he received a call from
the ministry asking him to confirm verbally that
the letter had been signed by him and this he did
at once with some vigour. After about a month, he
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received a letter from the ministry commending
him for his forthrightness in suggesting who
should be retired since they were "dead wood"
and asking him to make the necessary ·
arrangements to hand over the management to a
younger person they were sending over.
5.519d Alarmed, he called the ministry to ask
why he had been retired. He was told to check the
list he had submitted to the ministry. Right there,
at the top of the list, was his own name !
5.520 An alternative method to writing through
the head is to write to the relevant authority and
copy it to the intervening heads. Tt can also be
written to the head and copied to the higher
authorities. Either way, the objective is to infonn
the recipient that he is not the only one who has
received it. It increases the chances of early action.
Report Format
5.521 The written report should be written in
simple and easily understandable language. It
must be brief and precise while addressing itself
to all those matters necessary or effectively
communicating to the higher authority the status
of the project. The extent of complexity will
depend on the subject matter and the training of
the addressee.
5.522 The report will generally include the
following salient points :
•

Purpose. A sentence or two will explain the
reason behind writing the report.

•

Circulation. This gives the number of
people to whom the report has been
circulated.

•

Period. This shows the period covered by
the report. lt should start with the date of
the last report and end with the expected
date of the next report.

•

Contents. The contents will vary according
to need but will state:
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- Achievements of the last report (briefly)
- Achievements since the last report
- Problems, if any, encountered
- Resource utilization for period under
review
- Actions required by the higher
authority to allow project continuation.

• Summary and concJusjons. Sometimes
the summary and conclusions may be
placed at the beginning of the report.
This is normally for the benefit of the
busy executive who does not have the
time to read all the details.
Exercise: As an exercise, take a recent report from your RDI. Analyse it to see if it covers
all the points mentioned in this section. Would you say it was a good or poor report?

Exp}ajn.

Frequency of Reporting

5.523 How frequently reports should be
submitted is a matter for the RDI management to
determine after having due regard to the nature of
the project. Some projects may require weekly
reporting, others may only require quarterly
reports. There are no hard and fast rules.
However, we must state in no uncertain tenns that
there must be specific reporting points if project
management is to be successful To fail to do this,
especially where there is no day-to-day
supervision is to miss a very important control

What is your RDI's policy regarding
frequency of reporting?
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factor. This is especially the case with
subcontracted projects or parts of a project. For
most RDI projects, quarterly reports have been
found to be adequate.
5.524 For higher levels of the organization,
annual reporting should be adequate. Terminal
reports are expected at the completion of a project
and in this report the various items to be reported
upon will include:
Technical:
•

Abstract of the detailed report

•

Research methods used

•

Results a,nd discussion of these resuh.::.

•

Conclusions

•

Shortcomings or limitations

•

Recommendations for future
investigation

Does this look familiar? If not, you
may have a problem.

•

References

•

(Sometimes) a list of publications from
the research

Financial and Managerial:
•

Resources used up

•

Costs expended

•

Time taken

•

Significant problems ellcountered.

Flow of Monitoring Reports

5.525 We now summarize the flow of project
monitoring reports highlighting the various
reporting entities. It should be noted that as one
moves up the organizational ladder, the reports
become shorter in length, less technical and less
frequent.
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MONITORING REPORTS
Author

Report Type

Addressee

1.

Research
Scientist

Periodic progress report including
financial and material usage.
Annhal and Final Research report

Project Leader
Section Head

2.

Project
Leader

Summary of Project progress reports. Annual
summary of projects under his control

Programme Leader

3.

Programme

Summary of programme progress reports.
Annual programme meetings- minutes
and final report

Research Director

4.

Station

Summary of station research.projects.
Summary of costs, materials, achievements
(Annual Report)

RDI Management
(Director)

5.

RDI Director

Annual Report as in Station Head

Council of RDI or
Government
Department

Verbal (Oral) Reports
5.611 In addition to, but never in place of written
reports, there ought to be verbal briefings by the
research scientists to their project or section heads.
The objective is the same as in the case of written
reports, namely, to keep the respective higher
authorities informed of prospects, problems, costs,
etc.

What other good does a report do to
the people involved?

5.612 Verbal reports can be:
•

Ad hoc. These come about during the visits,
unprogrammed meetings, casual consultations,
etc.

•

Formal. When progress review meetings are
scheduled in advance and an agenda is
prepared to aid in discussion, then the
reporting is said to be formal. Minutes are kept
of the discussions.

5.613 In either case, it is recommended that a
brief report be written afterwards to confinn, if
nothing else, that there was a meeting and that
certain matters were discussed. Experience has
shown that people may sometimes make claims or
make promises orally which they refuse to honour
later since, as it usually goes, "there was nothing in
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writing". Such a write-up also acts as a good "aide
mernoire" - something to assist in remembering
what was discussed.
5.614 It is recommended that such a follow-up

write up be done as soon as possible after the end
of the meeting. People tend to forget rather easily!
Types of Oral Presen taUon

5.615 ln addition to verbal reporting, one can
also talk of higher level oral presentations. These
include seminars and conferences where progress
on ongoing research is reported upon. Some can
be quite informal - e.g. staff seminars- while
others require a lot of advance preparation and
may involve considerable cost - e.g. conferences.
5.616 During oral presen tations, the researchers
will present to their colleagues their progress,
findings, problems, prospects and so on. In such
meetings, a critical (not hostile) approach should
be adopted especially if people are from the same
RDI. Nothing should be taken as sacred or sacrosanct- scientific progress rarely proce~ds on the
basis of accepting lhe status quo without question.
It is also possible for such meetings to degenerate
into what one person referred to as "mutual
admiration societies". This must be avoided.

H is not always easy to tell the
difference between criticism and
hostility!

Why is this necessary?

Advantages of Oral Presentations
5.617 An oral report also involves a wider
audience than a written one. This can give
considerable variety of opinion and this could be a
good thing.
5.618 Properly done, oral presentations will force
scientists to !hink ahead since they may be called
upon to answer relatively difficult questions or to
justify positions or methods used. They will
therefore be placed in a situation where they have
to anticipate such questions. This is a positive
, attribute in scientific research.
5.619 Similarly, jf it is properly done, it can
motivate scientists to higher levels of personal
achievement since they know that their peers will
be there to judge them and their work.
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A properly executed piece of research whose
progress or results are given in a seminar may do
more to enhance a scientist's reputation than several
written papers.

Do you agree? What is your own
view of this?

5.620 As in the case of verbal reports on on-going
projects, there should be some form of permanent
documentation for conference or seminar
presentations. For seminars, the minutes of the
seminar may be sufficient- with adequate
circulation. For conferences, the standard method is
conference proceedings.
A Final Word

5.711 As a final caution on assessing technical
performance, we note that this is an exercise that
should be done by technically competent people.
Only those people who fully understand the state-ofthe-art in the particular field ought to be involved. A
lot of time and effort can be wasted trying to educate
non-expetts who wish to show that they are also
knowledgeable. This is so much so in the case of
sectional heads who may not be (neither are they
expected to be) proficient in all aspects of the
research being carried out in their respective
sections. Nothing is more creditworthy in scientific
enquiry than for a person to sincerely admit that
they do not understand a particular subject than to
insist on getting explanations on what is elementary
to those who are more familiar with the subject
matter.

We suggest that you may have come
across this type of person in your
years of research work!

5.712 This does not mean, however, that a scientist
should be allowed to get away with questionable
work just because no one else understands what he
is doing. A proper balance between the two can be
reached with experience.
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SCHEDULE PERFORMANCE

Training Objectives
By the end of this chapter, the participant will be able to:

1. Define schedule perfonnance.
2. Specify techniques for monitoring and controlling schedule performance.
3. State the major strengths and weaknesses of these scheduling techniques.
4. Determine where application of these techniques would be most appropriate.

ScHEDULE PERFORMANCE

Contents
6.111

Introduction

149

6.211

Definition

6.311

Rate of Completion Technique 150

6.411

Schedule Evaluation Techniques

6.511

Work Breakdown Structures (WBS)

150

153
154

SESSION BREAK
6.611

Project Planning (Bar or Gantt) Charts

6.711

Deliverables Chart

6.811

Network Plans 161

6.911

An Example

156

160

166

T he material in this part can be covered in two to three sessions depending
on the d etail una wishes to get into. Prior reading is mandatory.

CHAPTER W
PART III

SCHEDULE PERFORMANCE

6.111 As was mentioned in the previous part,
perfonnance evaluation takes on many forms.
Technical performance of a project was the subject
matter of the previous section. Schedule
perfom1ance will be discussed in some detail in
this s.ection of the ManuaL

We must however, remind the reader not to
take the breakdown of evaluation into various
types too rigidly. The breakdown is largely for
pedagogical purposes because, in real life, the
evaluator looks at the project as a totality. It is
when it comes tC! specific aspects of a project that
the use of a particular technique may become
necessary.
6.112

6.113 It should also be noted that in a manual of
this type, it is not possible to give the reader all the
information he requires in order to apply a
particular technique. Our main objective is to alert
the user about the existence of these techniques
and not to make him an expert in their application.
Whole books in project management have been
written about some of these techniques; some of
these have been suggested at the end of this
Manual for the astute reader. We encourage those
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who are so inclined to delve deeper into some of
these techniques.

Definition
6.211 Schedule performance refers to the exent to
which a given project has stayed within the time
allocated to it. It deals with tasks to be performed
towards the completion of the project and the
amount of time it has taken to complefe those
tasks. Completion dates are normally impC?_s~ ~or
the various tasks and it is the intention in schedule
performance evaluation to find oudf these have
been met and, if they _h ave not been met, to find
out the causes for such ·failure.

What is a project task?

6.212 Schedule performance can take on different
forms. One can look at the project in total and ask:
How close are we to its completion? In this case,
one is referring to both technical completion as
well as time completion. The two are interlinked in
many ways and separation ~y neither be
possible nor desirable. Alternatively, one may look
at specific tasks and ask: How close is this specific
task to completion on the assumption that the
project is still technically feasible?
6.213 Before we consider.spedfic schedule
performance techniques, let us consider several
borderline techniques - or hybrid techniquesbecause they involve both technical arid schedule
performance.

Rate of Completion Technique
6.311 A common approach used to monitor
technical performance is the rate of completion
method. -It is based on the project team's ability to
estimate a rate of completion over the dura_tion of
the project. This means that the project staff must
be able to identify in a reliable manner whatpercentage of the technical work will be completed
at any given time. This concept may be
conveniently illustrated in a graph as shown in
Figure 6.1.
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Figure 6.1. Planned vs Actu:el Performanc~
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6.312 Note from the grapfi that this is a six month
project. This is obviously over-simplification.
Many R&D projects go on for years. Some indeed
go on for generations before a solution is
identified. In this particular case, we should note
that by May, the plan was that 75% (X,) of the
work was supposed to have been completed.
Instead, actual performance shows that about 90%
(X2) of the work has been done.
6.313 Over the life of this hypothetical project,
though, there were times when actual performance
was better than planned performance, for instance,
between January and March. There were other
times when the actual performance was below the
planned performance- e.g. in April. Note also
that there were times when perfonnance seems to
have been declining - also in April. This
represents corrections and revisions that involve
dismantling part of what has already been done.
6.314 The percentage of completion technique
outlined above is slightly idealistic. A more
flexible approach is to determine a performance
range within which one is expected to operate.
This is illustrated ii1 Figure 6.2.
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Figure6.2. Planned vs Actual Performance: The Range Method
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6.315 Assuming the optimistic plan is achieved,
the job gets finished at the end of April (oc). If the
more pessimistic plan is the one that turns out to
be correct then the job will be finished at the end of
June (pc). In this particular example, the job gets
finished at the end of May (ac) which is well
within the acceptance range.
6.316 The basic constraint in using the percentage
of completion technique in monitoring R&D work
is inability to measure the degree of c·ompletion
and to relate it to time.
6.317a An obvious problem with the percentage
of completion methud is that in RDI work, the
project may be poorly defined in terms of technical
completeness. This·is because of the nature of
work being carried out. By way of comparison, we
could consider the case of a road and compare it
with the nematode problem in spinach referred to
in an earlier chapter in this manual.
6.317b A road has a beginning and an end. It
has specific things to be done and certain costs clearly defineable- to be incurred. At any stage
of the construction, we could take two facets of the
completion cycle. 'f>le could use the distance .fully
completed to estifnate the degree of completion
(we might also add other bits and pieces if
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materials have all been procured, for instance). We
could also use the engineer's certificates of work
which has been satisfactorily completed and which
therefore is due for payment to give us an
independent measure of completion. We could
also use the actual costs incurred to-date as a
percentage of the total project costs; this would
also be an acceptable sunogate but only if cost
overruns are not to be allowed.
6.317c The case of the nematodes is more
complex. Is the project 50% complete when the
parasite has been identified or is it when a nontoxic chemical has been developed? Or is it when it
has been established that the chemical will not
hann the soil and the ecology associated with
spinach? Clearly, an answer is much more difficult
to arrive at and it is at this stage that the collective
e1eperience of other researchers becomes
important. Where a newly graduated scientist is
generally unable to estimate the degree of
completion of his work, a mc.re experienced
researcher may be able to call on his experience to
give a more balanced view.
6.317d It is in cases such as these where team
effort or consultation becomes important. A team,
presented with all the facts, will be in a much
stronger position than an individual to assess the
degree of technical completion. If a team cannot be
assembled to evaluate the facts the only viable
alternative may be to rely on hunches or educated
guesses.
Schedule Evaluation Techniques

6.411 As indicated earlier, there are many
schedule performance evaluation techniques. Our
experience is that many of them will almost
definitely not be applicable in RDI work because of
the nature of work carried out in the research
institutes in the region. We would like therefore to
suggest that when the choice in a given situation is
between a complex and a simpler method, it is
usually preferable to use the simpler method. As
one gets more proficient, then the more complex
techniques can be learnt and used.
6.412 In this part of the Manual, we shall give
brief descriptions of various techniques and also
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suggest their strengths and weaknesses. Detailed
treatments can be found in references at the end of
this chapter. The reader is also referred to the
FAMESA manual on Strategic and Project
Planning and Budgetin.g .
6.413 The technique to be c~:msidered under this
head are:
• Work Breakdown Structures (WBS) or
Task Lists
• Project Planning Charts or Bar (Gantt)
Charts
• Network Plans:
- Precedence Diagrams
- Critical Path Method (CPM)
- Programme Evaluation and Review
Technique (PERT)
• Line of Balance (LOB).
Work Breakdown Structures (WBS)
6.511 In every R&D project, it is possible, at least
conceptually, to determine the work components
which together make up the project. These
components can be visualized in terms of the
discrete tasks which must be accomplished before
the whole project is considered done. A basic
requirement in WBS is the capability of the project
to be broken down into tasks, each task having a
time period within which it must be completed
and, further, specifying the resources necessary for
its execution. All the tasks must be seen in tenns of
their contribution towards the completion of the
project. We must point out that in this type of
exercise, each sub-component of the total project
can be visualized as a sub-project with its own
requirements of time, materials, finances,
personnel, etc.
6.512 A work breakdown schedule can be taskoriented or product-oriented. A task-oriented WBS
is probably more pertinent to an R&D institute
than a product-oriented schedule which is more
relevant to a production unit or to prototype

What is a discrete task?

Distinguish a task-oriented structure
from a produd-oriented s.tructure.
Give examples.
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development effort. For simplicity, we show below
a product-oriented WBS and challenge you, as an
exercise, to prepare a similar breakdown for a
project in your RDI with which you are familiar.

Figure 6.3. Product Oriented Work Breakdown Structure

Radar

Transmitter

Power
supply

Pulse
generator

Source:

Modulator

Antenna

Receiver

R-fstage

1-f stage

R-f
power
generator

Pedestal

Reflector

Signal
processing

Display

MTI

R-f
plumbing

Robert W. Miller, Schedule, Cost and Profit Control with PERT, McGraw-Hill Book Company,
New York, 1963.
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Advantages

List others here if you can think
of them

6.513 The main advantages of a WBS are:
•

It is simple to understand

•

It helps in directing effort towards specific

tasks or parts of a project
•

It enables efficient allocation of duties by
identifying the key requirements

•

It relates each task to the entire project

and thus shows the organizational
relationships in a project.

Weaknesses
6.514 Against these advantages there are several
weaknesses:
•

It has no specific time ~ttachment to it and

thus is a poor control device
•

It ignores the cost parameters

•

It ignores the mutual interaction of tasks,

i.e. performing one task may affect how
another task will be performed
•

It may not be able to take changes into
account since it is relatively static.

Project Planning (Bar or Gantt) Charts
6.611 The most widely used of all project
planning and scheduling techniques is the Bar or
Gantt Chart as it is sometimes called. It is derived
and refined from the WBS and takes care of some
of the main weaknesses of the former. The
principal advantage is that it incorporates time
directly into the planning process and by a
systematic arrangement of the tasks to be
performed, allows the time of completion to be
estimated with a fair amount of clarity. With the
additional inclusion of optimistic and pessimistic
times for the completion of project tasks, it becomes the basis for the more sophisticated tech-
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niques like CPM (critical path method) and PERT
(project evaluation and review technique).
6.612 In application, the Bar Chart is quite
simple. It specifies for each task the length of time
required to complete it. The time may be in days,
weeks or months depending on the complexity of
the project. The procedure for developing a bar
chart is as follows:
1.

Break down the project into the elements or
tasks to be scheduled.

2.

Esti.mate (with technical assistance) the time
required to perform each element.

3.

List the elements on the left hand column of
the sheet of paper being used . Specify the
proper sequence of those which can be done
at the same time.

4.

On the horizontal axis (top of the page) write
down the months/dates spanning the entire
period the project is expected to cover.

5.

For each task or element, indicate estimated
starting date and the completion date.

6.

Connect the two points with a heavy line.

7.

Write down the length of time for each task
at the end of that task's line.

8.

Summing the individual lengths of titTle wm
give the lotal amount of man~days or manmonths required to complete the task.

As an exercise, do a bar chart for a
project with which you are farniliar.

Example of a Gantt Chart
6.613 The figure below shows a Gan~t chart for
the radar project referred to in the WBS in a
simplified version. Note that most of the tasks are
perfom1ed simultaneously since this is a productoriented project.
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Figure 6.4. Project Planning Chart
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Advantages
6.615a As was pointed out earlier, the principal
advantage of a Gantt chart is that it combines both
tasks and the time required to perform them into
one diagram. This enables the researcher or his
· superior to see easily and dearly the relationships
among the tasks and the times required to perform
them. It is thus a good planning device.
6.615b Another advantage is that it allows the
easy inclusion of actual time consumed once the
job has commenced and thus makes it possible to
compare actual performance with the planned
performance.

6.615c This chart is relatively easy to understand
and to construct once the scientist has received
minimal training.
Disadvantages
6.616a One of the major disadvantages of a Gantt
chart is that it requires considerable expertise on
the part of the researcher in breaking down the
tasks into discrete units. This is not easy and may
require team effort for the tasks to be satisfactorily
identified.

How did you find this part of the job
when you attempted to do your own
Gantt chart?

6.616b Another weakness is that it gives the
impression that the tasks are unrelated. In any
project, each task is closely related to other
concurrent, previous or future tasks. Such
relationships are not easy to depict pictorially.
6.616c A Gantt chart does not indicate the
requirements for each task. Some tasks may
require many more personnel than others due to
their complexity; the chart cannot show this.

Why is this a personnel desirable
feature in project planning?

6.616d For proper scheduling, a lot more detail is
needed than can be given in a Gantt chart. Without
such detail, it may not be easy to detect when the
project is getting out of control.
6.616e The Gantt chart is a "static" technique. It
does not allow the user the chance to consider
what would happen if alternative schedules were
to be considered.
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6.616f Finally, it is only useful for relatively small
and simple projects. Large complex projects
become almost impossible to depict using Gantt
charts.

Some can run for hundreds of pages.

6.616g These limitations notwithstanding, it is
our view that Gantt charts can be used in much of
the developmental work carried on in the smaller
RDis in the region.
Deliverables Chart
6.711 A "deliverables" chart is a modified Gantt
chart, modified only in that it specifies what is to
be expected at the end of each task.
6.712 In preparing a deliverables chart the same
technique is used as in the Gantt chart. The
principal difference is that a marker such as a star*
indicates when and where a "deliverable" is to be
expected. A deliverable may be a component, a
prototype for the final product or just the
su ccessful design, testing or contracting of a given
item. Along the time scale, the star will be shaded
if the deliverable is achieved on schedule or it may
be moved forwards or backwards depending on
the actual delivery time.
6.713a Example
Task

Time
0

1

(Weeks)
2

3

4

5

Planned: Design Toggle
1.

Actual (on time)

2.

Actual (early)

3.

Actual (late)

...

..
...

6.713b The above illustration shows that the
planned time for completing the design of the
"toggle" was 3 weeks. In case number 1, the design
was completed on time while in case 2 it was
completed in about 2 weeks. In the third case, it
took 4 weeks to complete the task. While this is an
over-simplification, we trust that you have got the
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gist of the techniques. For each task, an appropriate deliverables "star" will be shown.
6.714 The strength and weaknesses of the
deliverables chart are pretty much the same as
those of the Gantt chart. This should be obvious
since the two are really variants of the same thing.
One of the additional difficulties in a chart is that it
may not always be easy to define a deliverable
leave alone specify the length of time required to
produce it. This is the case with most pure research
or such experimental research as is carried out in
many RDis in' the region. Where applied research
or development is carried out, it should be possible
to specify "deliverables" points for the various
components of work.

What is a deliverable in the case of:
Medical research?
Agricultural research?
(c) Animal research

(a)
(b)

Network Plans
In the introductory section above, it was
indicated that network plans are of several types.
These were identified as:
6.811

•

Precedence Diagrams

•

Critical Path Method (CPM)

•

Programme Evaluation and Review
Technique (PERT)

•

Graphical Evaluation and Review
Technique (GERT)

6.812 These techniques are quite involved and
require, in some cases, considerable facility in
mathematical manipulations. Whole books have
been written on them and it is obviously not .
possible for us to discuss them in as much detail as
might be expected. Neither is it necessary to do so
because, as scientists, researchers are much more
concerned about knowing that such and such a
problem could be solved using such and such a
technique and thereafter seeking expert advice on
the actual usage of that technique. Just as a
scientist does not need to be an expert in the
operation of an X-ray machine (this task being left
to the technicians), it is our view that he also does
not have to be an expert on CPM, PERT or GERT.
It may be sufficient for him to know when to use a
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particular method and the circumstances in which
it may not be appropriate.
6.813 The discussion below should thus be
considered introguctory only. Detailed
examination can be found, as was pointed out
earli~r, in the references at the end of this chapter
or in the Strategic and Project Planning and
Budgeting if one wants a quick review.

Definition
6.814 A network plan may be defined as a
representation of a project in terms of:

(a)

the various elements of a project, and

(b)

the relationships among these elements.

It is a pictorial display which considers both the
technology and the time requirements in a project
and shows how they interact. Both resource
availability and the needs of other interrelated
projects are considered. A network, as the name
implies, considers all parts and attempts to reduce
the complex parts into a relatively simple format in
which the most critical aspect of the project are
clearly seen. In some cases, the objective may be to
determine the most critical processes and thus
derive a critical path which controls progress of
the entire p roject.
6.815 The determination of the critical aspects of
a project allows the proper allocation of resources
and at the same time allows the management of
the project to pay special attention to those aspects.
It is a good aid in planning and execution of
projects.

What else does it do?

Precedence Diagram
6.816 A precedence diagram is the simplest form
of networks. As its name suggests, the steps
involved are as follows :
•

Identify project elements

•

Determine duration of each element
•
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• Map out the relationships among the
elements
• Insert expected dates of completion of each
element.
6.817 The diagram below shows these
relationships for a proposed production plant.

Figure 6.5. Precedence Diagram

February (1)
Construction of
pilot plant

-

March (1)
Prove main items

-

March (12)
Quality trials

~--~

i ...

I

,~

July (1)
Estimated cost
increased when
specification made

Febroary (9)
Order main items
for pilot plant

i
january (0)
Formal proposal
of pilot plant

March (21)
Development of
process control
systems

Decision of
production unit
started

-

I
~

january (1)
Research into one
process to be used
in plant

-

july 0)
Proposal for
production plant
made to Board

~
September (12)
One item orderd

--

Saptember (6)
Items ordered for
production unit

t
December (13)
Construction
commissioning

~
Hand over to
factory

Source:

A. Wilkes and A.W. Pearson, ''Project Management in Research and Development", British
Engineering and Process Techniques, November 1971, pp. 1009- 1011.
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6.818 The main advantage of a precedence
diagram is that it shows visually what has to be
done before the final product is ready. It ~hows
also in their logical sequence the relationships
among parts as well as the anticipated dates.
6.819 Against these advantages, one of the major
drawbacks of the diagram is the lack of detail.
Major tasks are condensed into phrases which are
too simplistic to act as a guide to those who need
to know what needs to be done. For instance, in
Figure 6.5, on March 12, the activity is stated to be
"quality trials". This involves a lot of detailed
procedures which will require a complete set of
instructions. At the operating level, one needs a lot
more detail than is given in such a diagram.

Refer to Figure 6.5 and see if this is
correct.

CPM and PERT Networks

6.820 In order to simplify this part, we consider
both the Critical Path Method (CPM) and
Programme Evaluation and Review Technique
(PERT) under the same head. The last Technique
Graphical Evaluation and Review Technique
(GERT) will be considered briefly at the end of this
section.
6.821 Both CPM and PERT are much more
detailed representutions of the general structure
contained in a precedence diagram. They are
particularly useful in complex projects which
require very clear depiction of relationships of
time resources and processes well before the
project is started. For instance, if one is going to
build a laboratory, all the work necessary must be
mapped out before the start of construction work.
6.822 Similarly, if it is intended for an
agricultural RDI to discover a cure for tomato
blight, then those tasks which must be done before
the others, concurrently with others and~ the
others must be decided upon well in advance of
the actual start of the research. We shall have more
to say about this later.
6.823 In both CPM and PERT, it is possible to
visualize .the project as being broken down into
three major elements
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• Objectives are goals to be accomplished in
the course of project execution.
• Actiyjtjes to be executed in the course of
execution must be identified and described
clearly. They indicate what needs to be
done.
• Milestones are significant points in the
project when an important task is
accomplished or a particular phase of a
project is completed. These are points at
which progress review can be done. They
are comparable to deliverables mentioned
earlier.

Define a milestone in your own
words.

6.824 In a network, all aspects of the project must
be included - technical and managerial- because
they involve time and resources. Managerial or
administrative activities may in fact introduce
constraints which a straightforward technical
consideration may not highlight.
6.825 ln any network, there are three types of
activities:
•

Antecedent adjyities. Those activities
which must be performed before other
activities can be performed.

•

Concurrent activities. These are those
activities which can be performed
simultaneouslx, with other activities. In
other words, their performance is not in any
way directly dependent on the performance
of others.

•

Subsequent activities. These are activities
which can only be perfonned after other
activities have been performed.

6.826 Any two adjacent activities in a network,
i.e. on the predecessor-successor continuum, are
referred to as sequential activities. Concurrent
activities are on the other hand independent
activities in as far as they relate to those others in
their immediate vicinity.
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An Example

6.911 In order to illustrate the use of networks,
we give below an example which should be
familiar with someone involved in agricultural
research. It involves the search for a cure from a
new blight which affects tomatoes.
6.912 The first step is to decide what the project
would entail. The major activities that it could
involve are:
•

A literature search to determine what is
already known about the causes and cures
of tomato b~ght

•

An evaluation of the current state of
knowledge to determine if the project has
merit and, if so, decide what will have to be
done

•

Research into the causes of the blight

•

Research to find a cure

•

A test of the cure to prove that it is effective
and non-toxic to humans and domestic
animals

•

Preparation of a pilot batch for samples

•

Evaluation of test sample results

Have we left any significant stage?

• Conunercialization of the·cure.
6.913 The above steps can be put together into a
flow chart as shown in Figure 6.6. The most
important aspects of this flow chart is that it
clearly identifies the basic tasks that have to be
performed.
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6.914 The next logical thing to do would be to
estimate how long each task will take to perfonn.
For the sake of this illustration, let us assume the
following times:
Activity

Duration
(Weeks)

8
2
160
130

Literature search
Evaluation of results of search
Research to find causes
Research to find cure
Test cure for safety
Maldng batch for sample

80
8

Total

388

6.915 These times can now be inserted into the
flow chart as shown in Figure 6.7. From the timedated flow chart, we are able to identify the
following possibilities:

•

Project is abandoned after 10 weeks

•

Project is abandoned after 140 weeks

•

Project is abandoned after 170 weeks

•

Project is abandoned after 220 weeks

•

Project is successful after 228 weeks

•

Project is abandoned after 300 weeks

•

Project is abandoned after 380 weeks

•

Project is successful after 388 weeks

6.916 In monitoring schedule perfom1ance, we
wish to ensure that we live within the scheduled
times. For example, in the above hypothetical
illustration, research into the cause of tomato
blight is scheduled to take 160 weeks. It may
however tum out that the required tin1e is much
longer than this. This does not necessarily mean
that our schedule perfom1ance is poor. It is
possible that we had underestimated the time
required to perform this activity.
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6.917 On the other hand, the fact that we are
about to complete this activity in less than 160
weeks does not necessarily mean that our schedule
performance is very good. It all depends on how
accurate the original planned time was. If the
planned time had been overestimated, then this
performance is not exceptional.
6.918 For the above two reasons, schedule
performance should always have two objectives.
One, to discover whether the plan is reasonable
and two, to discover whether our performance is
up to standard..oM
6.919 We may discover that an activity cannot be
completed within the stipulated time. This does
not necessarily mean that the overall project will
have to be delayed. It is possible that some other
subsequent activity can be performed in less time,
thus compensating for the lost time. This is where
the flow chart in Figure 6.6 becomes handy. If, for
example, we discover that we have taken 140
weeks in finding a cure instead of the planned 130
weeks, we might consider whether the lost time
can be recovered when we get to testing for the
safety of the cure. Thus, if we can undertake the
latter task in 70 weeks, we will be able to complete
the project on time. In other words, if the project
has to be completed in the originally planned time,
time will have to be "borrowedu from somewhere.
The borrowing could be done by one of two ways :

Can you think of another objective in
addition to these two?

As is likely to be the case in a great
many projects.

What do you think of t~is particular
suggestion - i.e. reduction in testing
time? What risks are involved?

• Reducing time for some other activity or
activities
• Increasing resources for subsequent
activities so that the time allocated 'is
effectively'reduced by use of more
personnel.
6.920 Use of the·second approach ~ necessarily
entail more cost and this dearly shows that tradeoffs have a financial cost attached. Whether or not
the trade-offs will be acceptable will depend on
other constraints facing the RDI. Some of these
constraints may not be feasible. For instance, it
might not be possible to get additional research
staff to join the project q~e to the country's
resource limitations. The alternative then may be

Time here is the number of man-days.

What is a trade-off?

Again it will depend on the nature of
the project In an emergency project,
cost becomes a secondary issue.
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employing an expatriate; this will be both expensive and time-consuming and whether it can be
done will, in the final analysis, have to be a value
judgement of the RDI director or some other
authority.
6.921 The discussion above has tended to take it
for' granted that RDI proj~ts are of the specific and
vtsible 11Start-end" type - i.e that the project has a
clear beginning, a dear end and it also is discrete.
In many situations, this is never the case. In fact,
many on-going research projects are like crisis
solving where the solution of one problem opens
up a plethora of new problems or indicates that the
next stage can now be undertaken. An end for the
project is therefore never really there. In spite of
this and to make RDI planning a less "ad-hoc"
affair, and to make control a real possibility, an
attempt, however vague, will have to be made. The
approach taken will be a matter for the director
and his staff and will be a challenge that has to be
coped with.
6.922 This example has been·designed to show
how a real type of agricultural research can be
planned. No attempt has been made to show the
actual critical path but this may be deduced to be
the path of the vital activities which are required to
complete the project satisfactorily. In this
particular case, it could be the whole of the 388
weeks. Can you state why this is the case?
6.923 Similarly, the points in the diagram
denoted by circles and quadrangles show the
project review points. It is at these points in the
research process where questions can be asked
about the progress being made in the research
effort.
Graphical Evaluation and Review Technique
(GERT)

6.924 PERT as a review technique is referred to
by mathematicians as being deterministic. This
means that the formulae used do not allow the
consideration of-probable outcomes. Events are
therefore presumed to be known with certainty.
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6.925 With GERT, provision is made for probability and, for each event, there is a range of probabilities. The most likely outcome is determined on
the basis of calculated "expected values". It can be
seen that this is quite a sophisticated technique
and its use requires the use of computers. We
mention it here for the sake of completeness only.
Line of Balance (LOB)

This is what a couple of experts have to say
about this technique. The line of balance technique
is oriented toward the control of production
activities. Although it can be used in such
developmental projects as those involving the
production of prototypes, it emphasizes the extent
of which the planned production of a quantity of
items is actually being realized. Thus, its utility in
project management is limited. However, it is
interesting to note that the weak11esses of LOB are
generally similar to those of the other project
planning and control techniques. It requires the
estimation of the ''per cent completion" of
component parts, and it is rnore difficult to
understand than comparable techniques such as
the Gantt chart.
6.926

(Cleland & King)
Like GERT, our interest in this technique is largely
academic.
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CHAPTER IV

PART IV

CosT PERFORMANCE

CosT PERFORMANCE
Training Objectives
By the end of this chapter the participant will be able to:
1.

Define cost performance.

2.

Explain the position of cost performance vis-a-vis other performance measures.

3.

Explain the meaning and use of budgets.

4.

Define budget variances.

5.

Analyse budget variances at different levels of specificity.

6.

Apply other methods of cost control in project management.

CosT PERFORMANCE
Contents

7.111

Introduction

7.211

Project Budget

7.311

Disposal of Variances
SESSION BREAK

7.411

Techniques for Deciding when to Investigate

7.511

Computers and Cost Control

AU this material can be covered in two sessions.
However, if detail is not required, one session is enough.

CHAPTERW
PARTW

CosT PERFORMANCE

Introduction
7.111 Technical and schedule perfonnance
determine the physical perfonnance of a project.
The one looks at how far the project has gone since
inception and how much it still has to go. The
other looks at how much time has already been
spent on the project and some of the components
thereof. The attempt is simply to establish how far
the project is from the realization of its original
objectives.

Both types of perfonnance may have been
achieved with little or no regard for the cost
element. New personnel may have been hired in
order to bring the project nearer to its completion.
Materials may have been acquired at considerable
cost or from relatively expensive sources.
Equipment of a specialized nature may have been
acquired to ensure that the project was completed
on time.
7.112

The end result of all this is that the project
ends up costing much more than originally
intended. It should therefore be apparent that a
system of cost evaluation should be incorporated
in every project.
7.113
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7.14 The determination of the cost of undertaking
a project is an important exerdse because, at the
end of the day, everything must be reduced to a
common denominator in order to allow for
comparisons. Most often the denominator used is
the monetary value or cost; it is a measure which is
understood by most people. While cost analysis is a
complex subject, in this manual, we shall outline
only those aspects which are relevant for RDI
management.

Cost in accounting takes on many
forms but the most commonly
understood form is the exchange
price for a given resource. List other
definitions of cost:

Project Budget
7.211 The beginning point in monitoring cost
performance is the project budget. You will recall
that a budget was defu1ed ~sa financial plan for a
project over a specified period of time. A budget,
therefore, indicates how much money will be spent
for each task or phase of the project and the total
cost of the project. Without a budget it is not
possible to monitor and control cost performance.
We need to know the planned expenditure before
we can decide whether there has been an overexpenditure or an underexpenditure.
7.212 In order to illustrate the use of cost analysis,
let us take our tomato blight research project again.
Assume that the following are the expenditures for
each of the activities.

Table 7.1. Cost Comparison

Activity

Budgeted
cost
$

Actual
cost
$

Difference
(variance)
$

Literature Search

5,000

6,0UU

-1,000

Evaluation

1,000

800

-t-200

Research to find cause

20,000

16,000

1-4,000

Research to find cure

30,000

40,000

- 10,000

Test of cure for safety

10,000

30,000

- 20,000

8,000

5,000

+3,000

$74,000

$97,800

-$23,800

Manufacturing of batch for sample
Total costs
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7.213 The first level of analysis is to consider the
total costs. In this example, we find that there is a
cost over-run amounting to $23,800. We call the
difference between the budgeted cost and the
actual cost a variance. When the actual cost is
greater than the amount budgeted, the variance is
said to be unfavourable. On the other hand, when
the budgeted cost is greater than the actual cost
incurred, the variance is said to be favourable. So,
in this case, we have an unfavourable variance of
$23,800.
7.214 It may be necessary to break down this
unfavourable variance into its sub-components.
This enables us to find out the troublesome areas.
This is shown in Table 7.1 in the last column ·
which shows the difference between the first two
columns.
7.215 With this kind of analysis, we are able to
determine the activities which contributed to the
cost over-run. It is clear that the two mafu
contributors were :
•
•

Research into the cure
Research into the safety

$10,000
$20,000
$30,000

7.216 On the other hand, all the other activities
had a favourable variance except for literature
search which had a small cost over-run.
7.217 Having identified the two problem areas,
it may be necessary to investigate further to find
what specific area caused the problem. Let us
assume that the breakdown of the expenditure
was as follows in the case of Research into Safety.
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Planned
expenditure

Actual
expenditure

Varian~

$

$

$

5,000
3,000

Cost of materials used
Cost of personnel
lnd~rect costs

2,000

25,000
4,000
1.000

20,000U
l ,OOOU
1.000 F

10,000

30,000

20,000U

'

U stands for unfavourable and

F stands for favourable.

7.218 With this further analysis, we are able to
see clearly that the main cause of th~ problem was
materials. These alone contributed $20,000 in the
total variance which was subsequently offset by a
saving in direct cost.
Material Variances

7.219a We can even go further and analyse why
materials cost so much more than planned. To do
this further analysis, let us assume the following
additional data is available from the accounting
office.

Chemical X
Chemical Y

Planned
price
per unit

Actual
price

per unit

$

$

2

10

3

20

Phmned
quantity

1,000
1,000

Actual
quantity
used

1,500
500

7.219b We now wish to find out whether the
cause of the problem was the price we paid for the
materials or whether it was the quantity we used.
Let us look at the price first because it is a common
source of over-rune; in the region.
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Actual Price Pajd

X

Planned Price

X

X

Actual quantity

Actual quantity

10 X 1,500 = 15,000

2 X 1,500 = 3,000
$12,000 (15,000-.3,000)

Price variance
(Unfavourable)

y

3 X 500 = 1,500

20 X 500 = 10,000
$8,500 (10,000 - 1,500)

Price variance

CUnfavourable)

7.219c Having analysed the price position, we
now tum to quantity because it is clear from the
data available that there was a problem here as
well.

Planned Price

X

Planned Price

X

X

Actual quantity

Planned quantity

$

$

2 X 1,500 = 3,000

2 X 1,000 =2,000
$1,000 (3,000 - 2,000)
Quantity usage

variance
(Unfavourable)

y

3

X

3 X 1,000 =3,000

500 = 1,500
$1,500 (1,500 - 3,000)
Quantity usage

variance

(Favourable)
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7.220 We can now bring together all these
computations so that we may get the overall
picture.

Material

Price

Quantity

Total

variance

variance

variance

$

$

$

X

12,000 (U)

8,500 (U)

20,500 (U)

y

1,000 (U)

1,500 (F)

500 (F)

13,000 <U>

7,000 (U)

20,000 (U)

7.221 From this we can clearly see that for the
two chemicals, all the unfavourable variances
came from Chemical X. Indeed, were it not for the
$500 favourable variance from Chemical Y, the
unfavourable variance would have been $20,500.
7.222 Between price and quantity we can also tell
that the greater cause of the variance was price
variation (contributing $13,000) although the
quantity usage also played a significant part.
Again, it is Chemical X that was the main cause of
the problem.
7.223 One could go on and on with variance
analysis until the tiniest source of differences is
identified. This is the job of cost accountants who
are trained in this important aspect of cost control.
How far we should go in analysing these
differences will depend on what we intend to do
with the information and, secondly, whether it is
economical to do so. We wish to discourage
variance analysis simply as an end in itself which
is, sadly, what many accountants do not seem to
appreciate. The depth of analysis should also never
go beyond the understanding of the user of that
informaUon. So long as there is a satisfactory
explanation of what went wrong, for instance, and
this explanation is acceptable to RDI management,
then that should be the end of the analysis.

Consider all the volumes and volumes
of data kept in many accounting
offices!
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Labour Variance
7.224 In the above series of steps, we analysed
the materials variance. We carry out a similar
analysis for personnel costs and indirect costs. We
deal with personnel costs first. In the initial
analysis above, we indicated that the labour cost
variance was $1,000 unfavourable. We wish to
analyse this variance further. But before analysing
this further, we must assure ourselves that the
varia.nce of $1,000 is really large enough to warrant
further analysis. If the answer is yes, then we
should proceed to do so. Specifically, we wish to
know whether the cause is due to paying higher
wages than planned or using more labour hours
than planned. To do this analysis, we asked for
and obtained the information below:

Actual

Planned
wage rate
per hour

Research scientist
Technical backup

wage rate

per hour

Planned
no. of
hours

J\ctual
no. of
hours
utilized

$

$

50
20

40

20

15

20

100

170

7.225 We deal with the question of wage rates
differences first. In the case of research
scientists, we note that the cost is $10 per hour.
In the case of the technical staff there was no
difference and thus our interest ceases there I

Is this really true?
Just because there is a zero difference
does not mean that all is well!

7.226 On the quantity of time used by the two
groups of people, our analysis shows that the
main problem was in technical staff.
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Planned wage
rate

Planned wage
rate

Research scientists

X

X

Actual No.
of hours

Planned No.
of hours

$

$

750

1,000
$250

Labour efficiency
variance (unfavourable)

Technical backup

2,000

3,400
$1,400

Labour efficicmcy
variance (unfavourable)

7.227 We are now in a position to summarize the
results as follows :
Labour
Efficiency
variance
$

Research scientists

250F

Technical back-up

1,400 v
1,150 v

Notice that in this case the major source of the
labour costs variance was the inefficiency of the
technicians.
7.228 One may now wish to find out why the
technicians were inefficient. Perhaps they were
not. The standards set might have been
inappropriate. An analysis along these lines could
be done just as we did one for materials. This will
be left as an exercise for the reader.
7.229 Perhaps we hired less qualified
technicians. These would obviously take more
time because of their inexperience. If this is the
case, then the nil wage rate variance is misleading.

Are things this simple in life?

Consider the case of your own RDI.
Do you find this kind of analysis
being done? If you do, do they go
down to t1zis level? If not, why do
they not do it? What usefulness
would such an exercise have for your
RDI?
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Perhaps we overpaid our technicians if we take
il1to account their inefficiency.
7.230 Finally, perhaps the inefficiency is a result
of hiring inefficient employees. But before we
make this conclusion we must eliminate all the
other competing hypotheses like the two
mentioned above. We would like to note that in
most RDis most staff are paid on a monthly basis
and this type of analysis may be unnecessary if not
useless.

Do you think that there are
additional possible explanations?
Suggest some:

Overhead Variance
To conclud<:: on cost variances, we turn to
the analysis of indirect costs. These are also called
research overheads. They are costs which are not
identifiable with the end product, i.e. the research
output. They include lubricants, electricity, water,
indirect labour costs, director's salary, motor
vehicles, etc.
7.231

7.232 It is usually useful to divide research
overheads into two classes :

• Variable overheads
• Fixed overheads
Variable overheads vary in a direct way with some
volume of activity. The most commonly used bases
are direct labour hours and direct machine hours
and apply more in production-oriented
institutions.
Fixed overheads on the other hand, do not
vary. Once a research project has been started
these costs have to be incurred. Since these costs
are fixed, it does not make sense to attempt to
analyse them on a per unit basis. They are a
lumpsum that must be incurred once a project is
accepted. They include such things as the
specialized machinery that has to be purchased or
invented. Note that fixed overheads have to be
incurred whether a project is successful or not.
However, where fixed overheads are phased over
the life of the project and the project is terminated
before some of the fixed overheads have been
incurred, these become savings.

Is this really the case when it comes
to RDis?

7.233

What percentage of R&D cost consist
of fixed overheads in your RDI?

What potential problems can this lead
to?
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7.234 It is not useful to analyse variable overhead
variances in the case of RDis and we would suggest that scientists in such places should only be
made aware of the need to be cost conscious when
it comes to overheads because this is an area
where large inefficiencies occur without most
people being aware that they are there. Top
management of RDis have a major responsibility
in this regard since failure to control such costs
will lead to very substantial cost overruns.

Consider projeds you may be
familiar with and estimate as a
percentage of total costs, the
overhead costs. It should be quite
high.

Disposal of Variances
7.311 Once variances have been identified and
isolated usually by accounting personnel, they
must lead to some action. By themselves they are
of not managerial value. To be useful, their cause
must be identified and corrective action must be
taken in good time.
7.312 In the above examples, we took a relatively
static position. The matter was treated as if
variances are always identified at the end of the
project. In real life, however, variances are
identified continuously and corrective action is
taken as soon as a variance has been diagnosed.
We cannot overemphasize the need for early and
timely reporting of such data as are needed for
project control.

7.313 With the above caveat we now tum to the
disposition of variances. The purpose of control is
to ascertain whether the planned actions were, in
fact, the ones taken, or whether the actual
outcomes are the ones which differed from the
plans, and finally, whether some corrective action
is appropriate.
7.314 When a researcher receives a cost variance
report, what should he do? Let us say that the
variance is an unfavourable material price
variance. There are a variety of events that could
have caused that variance:
•

It could have resulted from an
uncontrollable random event that will not

affect future costs, e.g. a temporary price
fluctuation.
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It could have been caused by an

uncontrollable .factor that is expected to
continue in future, e.g. a permanent rise in
raw material price.
•

Finally, the variance may have resulted
from some inefficiencies in the material
purchasing operation that will continue
until corrected, e.g. failure to purchase
large quantities.

7.315 Corresponding to these three causes there
are three courses of action that the researcher can
take if he knew the source of the variance:
•

•

If the cause of the variance is a random
fhtctuation, the best action would be to
take no action, i.e. to leave things as they
are.

Is this a safe way to do things?

Explain why or why not.

If the variance is the result of some

permanent change in cost behaviour, the
researcher cannot change costs but he can
adapt to them. For example, he can look
for substitute materials.
• Finally, if the variance is caused by some
controllable factor the best course of
action is to correct the inefficiency at the
earliest possible moment.
7.316 While we have enumerated the possible
causes and appropriate actions, a researcher's
problem is more complicated since the only
information he has is the cost variance report. The
variances could have been caused by a number of
things.
7.317 In order to determine just what caused the
variance the researcher should conduct an
investigation. For instance, an investigation of a
material usage variance may entail examination of
the materials requisitions for the previous month
to find a cause for the additional costs. Was it
related to a particular experiment, technician,
machine, etc.? Knowing the cause would enable an
appropriate action to be taken and to avoid the
problem in future.

In your RDI, who is in charge of
checking the prices of the materials
purchased? What, if any,
responsibility does the scientist
have? Can he purchase other
equivalent chemicals if these are
available?
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7.318 When should a cost variance be
investigated? Obviously not always because
investigating a favourable variance may seem to
be a waste of resources. But should all
unfavourable variances be investigated? Or only
those that exceed the budgeted amount by some
predetepnined. percentage? These are questions
which concern RDI management as well as
financial personnel. Since they are important in
the control process, we shall make a brief mention
of some techniques used by accountants in
determining when to carry out further
investigations.

Techniques for Deciding When to Investigate
7.411 These techniques can be grouped into four
categories :
(a)
(b)

(c)
(d)

Materiality Level methods
Statistical Control methods
Non-normal Distribution methods
Control Charts

In the case of materiality level
methods, the analyst is concemed with deciding
whether the difference or variance is large enough
to warrant further enquiry. For instance, in the
illustration above, a labour variance of $1,000 was
considered to be small in relation to the total
variance to warra~nt further consideration. This
amount was only 5% of the total variance and thus
did not appear to be "material" or significant.
There are no hard and fast rules for determining
materiality limits for all organizations. The level
set may be detem'lined by the institute director or
by the accounting personnel. Through experience,
they know when things may be getting out of
control and the scientist may have to rely on their
judgement.
7.412

7.413 In some cases, however, the research
scientist may have much more experience than the
accounting personnel and, in this case, it is his
responsibility to alert the project leader or RDI
director if he is aware that there is need for
control.

Define "materiality" in connection
with costs.

Since the scientist is the person who
is most closely associated with the
project, he will be the first one to
notice if things are going wrong.
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7.414 In some other cases, the process of control
is managed by internal auditors. The internal
auditor has a wide range of responsibilities over
many aspects of RDI management and cost
control is one of his major concerns. If it is felt that
there is need for further investigation, he will
most likely be the person to do the job. He should
be seen as part of the RDI' s management control
system.
7.415 Statistical Control methods are more
sophisticated than the simple materiality rules.
The assumption in their case is that costs incurred
in a given project follow some known statistical
distribution. In these cases, variances to be
investigated are only those which exceed- either
side of the average - a specified level usually
measured in terms of standard deviations.

What is an auditor?
An internal auditor?
What does he do?

For instance, the normal distribution.
If you do not know what a deviation
is, you should consult an elementary
book on statistics.

7.416 These methods are particularly useful in
production processes - e.g. in an oil refineryand have little, if any, applicability in research
institutes.
7.417 Non-normal distribution methods are
even less useful than the normal distribution
methods. They are mentioned here for the sake of
completeness. Some are said to be distributionfree while others follow some known probability
distribution. Unless one has very good reasons for
deviating from simple parametric forms such as
the normal distribution, there seems to be no real
merit in considering these other forms.
7.418 Control Charts are used in certain
production processes to determine acceptable
fluctuation levels. They can be adapted to cost
control if a high and a low level limit is set in
advance. U the costs go beyond these levels, the
control system is activated and someone is sent to
investigate the cause and set in motion actions to
bring the system back into control. The efficacy of
such a system depends so much on timeliness of
reporting and the immediate availability of a
control device. As in the case of the two methods
described above, it is quite unlikely that this
method can be used in a research institution to
any great extent.
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Computers and Cost Control
7.511 In earlier days, a lot of cost recording and
control work was done manually. Perhaps it is still
being done manually in your RDI. It is not unusual
to find these days that most of the routine cost
control work is being carried out by computers.
Many RDis will not be able to afford a large
computer but micro-chip technology has made it
possible for even relatively small RDis to acquire
and Qperate their own microcomputers. Some of
these microcomputers are not only quite powerful
but they also do not cost a lot of money.

Do you have access to computers in
your RDI? What type is it? When
was it probably acquired? Is it or
not? etc., etc.

7.512 A microcomputer is an exceedingly
valuable aid in many management aspects and
cost control, variance analysis and report
generation areas where they can be used to great
advantage. The only danger is that they can
generate so much data that much more time than
is necessary is spent trying to make sense out of
such data.
7.513 We end this section of the manual by
reminding the reader that any control system is
only as good as the people who use the data and
manage the organization. It is no use setting up a
system for controlling technical, schedule or cost
performance that is so complex that no one will
understand it, leave alone use it. Whatever system
we use must also be cost effective - that is, the
benefits of using the system must always exceed
the costs involved in setting up and maintaining
the system. And these costs are not always
financial!
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Training Objectives
By the end of this chapter, the participant will be able to:
1.

Define project tennination.

2.

State why projects may be terminated.

3.

Indicate procedures for project termination.

4.

Describe the alternatives which should be considered before a project is terminated.
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All this material can be covered in one morning session.
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CHAPTERV

PROJECT TERMINATION

8.1 11 The hope and expectation of every research
scientist is that the project being undertaken will
come to a successful conclusion whereupon the
problem, if such was the case, will have been
solved to the satisfaction of all. If on the other
hand, the project was of continuous nature, it will
have been divided into phases and, in such a case,
the hope is that the phase which was being
worked upon will have been completed in
readJness for the next phase.

What is the expectation in your RDI?
Is it ever realized?

8.112 In many cases, projects do get completed
successfully and all the personnel involved will be
happy. The project may even generate other
projects which pose a new challenge to the
research staff.
8.113 In a significant number of cases, however,
it may become necessary either to stop a project
temporarily or even to abandon it altogether. The
stoppage may be due to factors which are beyond
the control of research staff or it may be due to a
variety of internal problems which militate against
continuation. Where a project is stopped in such a
manner it is highly unlikely for it to be restarted or
if it is restarted, it is done so under an entirely new
structure, we may say that the project has been
terminated. This chapter is concerned with those
projects which are terminated before completion.

Before going on to the next page
define "project termination''.

FAMESA

R & D PROJECf PLANNING, MONITORING AND EVALUATION: Termination

Definition
8.211 Project termination may be defined as those
j20licy actions which are taken to effectively
discontinue further ex12enditure of resources on a
particular project. These resources are financial,
material and personnel resources. When a project
is terminated, no additional finances will be
expended on it, staff will be withdrawn from the
project and deployed elsewhere and in some cases,
the physical artifacts related to the project may be
dismantled and distributed to other projects. In
extreme cases, it may even be possible to sell off or
dispose of in some suitable manner anything
sellable or disposable for a given project.

How does this definition compare
with yours?

How does this compare with a project
you know which was terminated?

8.212 Project termination must not be confused
with project completion, which is the realization of
project objectives. Unfortunately, project
termination implies, in many cases, failure of one
type or another and it is our objective to find out
why it was necessary to terminate the project. We
should note, however, that termination of a project
is NOT necessarily a bad thing. Indeed, there are
many instances when it might be more sensible to
abandon a project than to continue with it. It may
also be that developments elsewhere have made
our efforts no longer justifiable. Or it may be that
continuing with the project may be more harmful
than its discontinuation.

Reasons for TeJlilination
We should spend some time on answering
the fundamental question: Why terminate a project
when we have spent so much time, money and
effort on it?

8.311

8.312 The reasons can be divided into three
categories:

(a)

Reasons of a scientific nature

(b)

Reasons of an ec.momic nature

(c)

Reasons of a moral or social nature.
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Scientific Reasons
8.31~ It could very well be that after monitoring
and evaluating the progress of a given project, the
technical staff are of the opinion that scientific
bottlenecks exist and they are so serious that
continuation of the current effort is not possible.
For instance, it may tum out that before a scientific
breakthrough is made, the current phase of a
project cannot be completed. In such a case, there
are two options: suspension until such a
breakthrough is m':lde or complete abandonment.
This is why we believe that a thorough and honest
technical performance evaluation is critically
important.

8.314 In R&D work, this is a common occurrence.
In the process of solving a specified problem, one
has to solve many lesser problems. It might tum
out that some of these lesser problems cannot be
solved. Although the usual practice is to keep on
trying, a time comes when the whole undertaking
has to be terminated. This final decision is usually
taken when the scientist gets convinced that the
chances of success are virtually nil.

Define a "scientific bottleneck:' Give
several examples.

They could also be close to zero.

8.315 Scientific bottlenecks are of two types:
•

those that are solvable in the foreseeable
future

•

those that are not expected to be solved in
the foreseeable future.

The first type leads to the suspension of the project
until the solutions to the bottlenecks are
developed. The second type of the bottlenecks is
the one that might justify project termination.
8.316 A terminated project may, at a future time,
be recommissioned. This occurs when advances in
basic research (sometimes called pure research)
make it feasible. That means that a project that is
terminated now must be frequently reviewed to
determine whether it can be usefully restarted.

What are the dangers inherent in
projed termination?

If there are s~spended projects in
your RDI, explain how this type of
review is achieved.

Staff Problems
8.317a Sometimes a project is closely associated
with a certain individual or a small group of

We were told of a case where a whole
project team died in a road a+qident
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scientists. Should this individual or key member
leave the RDI, then the project cannot continue.
This is particularly common when the individual
researcher is an expatriate. In some cases, it may
be that the scientist is local but has not been
utilized to his capacity and he might be given an
offer elsewhere which is, so to say, "too good to
refuse''.

In another case, the team literally
disappeared when they took a shortcut through a neighbouring country.
This underscores the danger of all
project staff travelling together in one
vehicle. How can such risks be
reduced?

8.317b If the departure of an individual leads to
the stoppage of a project, this is a good example of
inappropriate staff development strategies. Every
RDI should have a clear and effective staff
development policy. This would ensure that no
one single individual would be able to hold the
institute at ransom intentionally or accidentally.
This is not easy to implement in a developing
country because qualified scientists are il1 short
supply and the remuneration of the few who are
available is usually not enough to encourage them
to stay. This problem has led to what is caUed
brain drain, i.e. the migration of qualified and
highly needed scientists from their home countries
to countries where the terms of employment are
better.
8.317c Stopping the brain drain is a serious
challenge to the leaders of the developing
countries. It is a challenge because the incentives
required to keep such staff are either duties,
especially in the civil service, which are nonexistent or are beyond the financial capability of
the RDL There are also certain ri.gid rules which
make it impossible for RDI management, even if it
·
so wishes, to compensate superior staff
adequately.
8.317d Some RDis have attempted to minimize
the danger of project abandonment due to the
departure of an individual by requiring that every
project be manned by two or more researchers.
While this is a laudable policy, we should not
forget that it involves underutili.zation of talent
particularly where the additional personnel can be
usefully deployed in other equally deserving
projects. The only time when this policy is
advisable is when one of the researchers is
understudying an expatriate or a retiring scientist
with a view to getting trained or taking over the
project.

What are some of the practical steps
that can reduce this problem?

What is the policy in your own RDI?
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Time Problems

8.318a A project may also be terminated for
shortage of time. This frequently occurs when
more urgent projects have to be done and
resources (particularly personnel) have to be
redeployed to these new projects. For example,
one may be working on a project to produce, say, a
cure for some disease. If suddenly a more
dangerous disease is detected, he may be required
to stop his o:ld project and start working on the
new one.
8.318b A second possibility is where a given
project has been dragging on for a long time. This
means that both human and other resources are
tied in it. A time may come when a decision is
made to abandon it so that these resources can be
deployed elsewhere perhaps more productively.
8.318c The decision to tenninate a project
because it has taken a long time should be taken
· cautiously. Mere passage of time is not alone a
sufficient reason. This is because research findings
may sometimes take a long time to come by. In
some cases, scientists work for years before they
come out with any tangible results.
8.318d Project termination for scientific reasons
should be fully explained to all research staff
especially scientists who may feel a strong sense of
failure and may be led to believe that such failure
was due to their inadequacies. A decision to
terminate should only be taken when all avenues
for further work have been exhau'sted.

If you have come across either of these
two types, discuss examples with
your colleagues.

Do you agree?

Haw is termination of a project
initiated in cases you know?

Reasons of an Economic Nature
8.319 A project may be tenninated due to a
variety of economic problems. In fact, many
projects have been stopped because they have
consumed resources which are f~r beyond the
benefits expected to be derived from the eventual
completion of the project. This is especially the
case with social projects or various commercial or
economic projects such as industrial plants or
agro-industriaJ undertakings.
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8.320 A very common cause of termination is that
the project simply runs out of funds and all efforts
to get additional funding are unsuccessful. In such
a case, the RDI has little alternative except to
abandon the project. We should note, however,
that for a "good" project to fail to get funding to
complete it is almost a contradiction in terms. Why
is this so? A good project was defined in terms of
its contribution to either mankind or a particular
group of people. It therefore justified itself on the
basis of the beneficiaries. Unless the structure of
the benefits or the beneficiaries has changed
dramatically, such a project should always be able
to justify itself. If it cannot, then it would appear
that it was not properly (fully) thought out and
that is why it has, in fact, not been able to attract
further resources.
8.321 Sometimes, however, the funds may not
run out in the normal sense of the term. A project
funded by a foreign donor might have been
denominated in a given foreign currency, say U.S.
dollars. Due to price changes and currency
devaluations, it may hrrn out that the local cost can
no longer be covered by the amount originally
allocated. If the donor is unwilling to put any more
money into the project, then there may be little
choice except to terminate it if there is no one else
willing to adopt it. This, again, is rare if it was a
good project in the first place.
8.322 Funding may also cease due to changes in
political alignments in the country. A change in
political government may sometimes lead to a
drastic change in ideological leanings. A project
funded by a politically unacceptable donor will
invariably be dropped.
8.323 It is unfortunately the case that many
projects in the developing world fail because of
management problems. Under management, we
include such issues as improper hiring of staff;
unacceptable purchasing of materials, supplies and
equipment; failure to follow laid down procedures
in monitoring and evaluation; and sheer personal
interest. In short, there are deliberate moves by
some more people in the project to benefit
themselves at the expense of the RDI and this leads
to excessive costs which make it impossible for the

Give examples you know.

Take some time to discuss this among
your colleagues as it is not always
easy to appreciate the truth of this.

Perhaps the reverse could be true!

This must be a rich area for cases.
Discuss some you may be familiar
with.

What is meant by
(a) Financial control?
(b) Internal control?
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project to continue. This problem can be overcome
if there is a good and effective system of financial
(internal) control and if those who are responsible
for misdeeds are speedily and expeditiously dealt
with. While we do not wish to over-emphasize this
point, we are sure that many readers will be
familiar with instances of impropriety on the part
of RDI staff.

Discuss some which you knaw.

8.324 A project may also be terminated because it
fails to ''deliver the results" as fast as was
originally expected. The failure to deliver results
quickly is not necessarily the fault of the
researcher. He might be working on a project that
is complex or which relies on results from other
projects before it can be completed. As long as he
can account for the way he has utilized the funds
allocated to the project he should be allowed to
continue with the project even though closer
scrutiny may be expected of him.
8.325 However, we should note that the amount
of funds available to fund projects are usually far
less than what is required. Rationing is, therefore,
inevitable. Every dollar allocated to a project is a
dollar diverted from another (perhaps equally
deserving) project. For this reason, additional
funding will usually be hard to come by.

What is "rationing" of funds?

8.326 Funding problems are most severe in
government funded projects. In addition to funds
being limited, (few governments have enough
money to finance c.heir expenditure) getting
approval is another major problem. Approving
additional funds may require the endorsement of
the legislature. This takes a long time.
8.327 To minimize funding problems,
contingency provisions should always be in-built
in the project budget. This does not mean that the
budget should be fraudulently prepared but it does
require that all the estimated expenditures be
carefully analysed and costed.

List some ways in which a
contingency allCJWance can be
included in a budget:

8.328 A common financial problem in many
developing countries is foreign exchange. Materials
for research are invariably available in developed
countries; so is equipment so necessary for the
completion of projects. Since there is a shortage of

-----------------------------------------------------------
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foreign exchange and the little that is there is
allocated to higher priority areas, it follows that
research materials cannot be bought and if they are
critical to the continuation of the project, then the
RDI may have little option except to suspend or
abandon the project altogether. In the course of
visits to RDis in the region while material for this
manual was being collected, we found many
instances of research staff who had practically
foresaken their research work because chemicals
and reagents could not be procured because there
was no "forex" with which to buy them. In other
cases, equipment could not be used because spares
could not be purchased! Even worse, could not be
serviced.

What is your own experience in this
regard? Is it as serious as was found
or more serious?

Reasons of a Moral Nature
8.411 There are occasions when the continuation
of a given project may be questioned on moral or
ethical grounds. Developments in the course of
research may require that one gets into an area
which touches upon personal social values and a
scientist may feel that, he might be offended by
continuing with such research work. A case in
point is research on genetic engineering or
"Cloning" as it is sometimes called. While no real
ethical issues are involved when one is cloning
mice and geckos, when the frontier is crossed and
one starts to use human beings in the experimental
research1 the possibility is great that serious ethical
questions will be raised.
8.412 Another example is that of research work
on AIDS, the immunodeficiency syndrome. It was
reported in some research work that a newly
developed medication was reducing the death rate
of infected individuals at a rate that was
significantly greater than that of those sufferers
who were receiving a placebo or no treatment at
all. When this result became available, the
fundamental ethical question was whether it was
right to continue administering the placebo to the
control group. The reverse of this case (where
those receiving the treatment were dying faster)
has an even greater moral burden!

If this is an issue in your RDI, it
would be a good point to discuss it
with others.

What are your views on this matter?

What is a placebo?

8.413a A project may also be terminated if it
appears that its continuation may cause such
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devastation or misery that it is morally wrong for a
responsible human being to continue with it. An
interesting example, which also illustrates the
scientists' dilemma is that of Albert Einstein and
Enrico Fermi, the virtual inventors of the atomic
·
bomb.
8.413b Einstein had theoretically derived an
atomic bomb through his work on the relationship
·
between matter and energy. Through his
mathematical derivations, he was able to show that
vast quantities of energy could be released from a
small quantity of matter. Thus was laid the
foundation. All that was required was the
discovery of a type of matter that could be
atomized and, even more fundamental, a method
by which the required chain reaction could be
initiated. Einstein and Fermi carried out a variety
of research projects in the United States just before
and during the early phases of the Second World
War. The experiments were going on well and this
is what literally frightened these two eminent
scientists out of their wits. That is, they realized
that what was until then a mathematical fonnula
could be developed into a lethal weapon of
·
destruction! They tried to marshall support for the
project to be terminated and even appealed to the
President of the United States to "stop it for God's
sake!" But it was already too late. The rest is
history.

..

_Perhaps you have similar stories.
Share them with your colleagues.

8.414 While research projects in RDis in the
region may not have such momentous
consequences for mankind, the odd scientist will
perhaps be confronted with moral or ethical
questions which he cannot answer and, in such
cases, it may be more prudent to terminate the
project than to continue with it to its unpredictable
conclusion.
8.415 The decision to terminate, as we have said,
is NOT an easy one. At least not in those projects

where a fair amount of psychological investment
has been put in. Indeed, we would even go one
step further and suggest that it is a lot easier to
terminate a financially expensive project in which
there was relatively little real commitment on the
part of the scientists than one in which the
financial commitment is low but the scientific and
personal level of involvement was high. A moral

What do we mean by "psychological
investment"?
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lesson to be taken from this is that it is perhaps
inappropriate for a scientist to be so deeply
involved in a project that he ceases to be objective
- objectivity is, after all, the true mark of a
scientist. It should always be borne in mind that
failure to reach an intended conclusion is a
permanent concommitant of every research
project. The researcher must be trained to develop
a fairly thick skin when it comes to hard decisions,
for these decisions are unavoidable in the realm of
human enterprise. This is one more reason why we
believe that there should never be individualized
projects because it is always easier to share the
burden of failure with someone else than to carry
it on the shoulders of one scientist.

Perhaps you have experienced cases of
this type. Describe a few.

Procedures for Project Termination
Given that a decision has been reached to
tenninate a project, the question which arises is
whether there are formal procedures for the actual
tennination. To answer this question, we need to
look at two related aspects of the project, namely:
8.511

(a) The procedural aspects of termination.
(b)

The physical aspects of termination.

Procedural Aspects

8.512a By procedural aspects is meant the
activation of the process of termination. The first
issue is the decision itself. It is made in
organization level - maybe the board or a cabinet
decision. Someone has to convey the information
to the project leader in writing if for no other
reason than for record purposes. This could be by
way of a detailed memorandum which will
indicate at least the following:
(a)

the authority within which the order for
termination was taken.

(b)

The effective date of termination.

(c)

The reasons which led to the terrrt.ination of
the project.

- - -- - - - --
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(d)

The fact that, where necessary, all other
feasible alternatives had been exhaustively
considered.

(e)

The manner in which the project personnel,
equipment and residual funds, if any, will be
dealt with.

(f)

The manner in which any liabilities, e.g.
unpaid bills, debts and contingent liabilities,
will be dealt with, including the office to
which enquiries will be directed.

(g)

If desired, it should be possible to at least

What is a contingent liability?

express some fonn of gratitude to those
people who were so heavily involved in the
project and who now must be taken off.
(h)

Finally, it should be indicated clearly who
will be responsible for the physical
termination of the project.

8.512b The type of procedure described above
will be suitable where a fonnal shutdown decision
has been taken. In some cases, this is neither
possible nor is it necessary. A project may simply
slowly grind down to a halt and, in the process,
the wiser person will have read the "writing on
the wall" and will have disappeared. Of course,
this type of situation should never be allowed to
occur in an RDI since it amounts to benign neglect
(perhaps malicious neglect!). In a situation of this
type, the project is literally abandoned like an
exhausted mine shaft or a wrecked ship. It is not
an exciting sight.

How is this done in your own RDJ?

Perhaps you have seen some in your
country.

Physical Termination
8.513a The process of physical termination will
have been hinted at or ideally spelt out in the
procedural termination memorandum. A
responsible official will have been identified and
been given the necessary mandate to wind up the
project. Naturally, the detail into which he will get
and the finances he will require will depend on
the magnitude of the project.
8.513b For the small project, one or two people
may be sufficient. Their tasks will generally be as
follows:
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(a)

Take an inventory of all the equipment,
materia1s and supplies in the project. These
will include chemicals, reagents, any
research specimens, research documents,
data sheets, if any, etc. The inventory list will
have to be countersigned by the project
leader or the scientist in charge.

(b)

Take an "inventory" of all the staff involved
directly in the project. In this inventory will
be their personal details, their qualifications,
experience, years of service, etc. Such data
can be verified from personnel records and is
useful for future reference.

(c)

From such records as may be available,
determine what liabilities, if any, exist
against the project. Establish the validity of
each debt in a 111anner that js acceptable
financially. For instance, an invoice from a
supplier will only be acceptable if a delivery
note, properly executed, is also available
and, if possible, the subject matter is also
seen.

(d)

In a similar manner, determine whether
there are persons who owe the project any
money or to whom materials and equipment
might have been lent. This may be much
more difficult to establish unless very good
records are maintained.

(e)

Prepare a report for the RDI director
indicating the contents of (a) to (d) above
and suggesting how each of the terms
involved might be dealt with.
This will almost certainly involve other
research staff and even the director of the
RDI himself. This report forms the basis
upon which the final redeployment of staff
and reallocation of other resources will be
made. It is an important report.

(f)

The director and his staff will make the
decisions regarding disposition of all the
items mentioned.
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Formal disposition documents will be
prepared to accompany the redeployed staff,
equipment and materials. For instance, a
driver will be given a letter assigning him to
another project and he will be required to
report to the new office with that letter.

8.513c The detail will, as we have said, differ
according to the magnitude of the project. The
important point to bear in mind is that everything
related to the project must be accounted for.
Ideally, monetary values should be attached to all
those items with a determinable value. This
becomes important where some of the items in a
project may have to be sold off. If proper values
are not established, financial loss may occur and
will be like adding insult to injury.
8.513d When a large project is being wound up,
the basic procedures will be the same as in a small
project. A lot of detail will, however, be expected
and a team of people may be commissioned to do
the actual winding up. A most important point to
bear in mind in these types of situations is .till!!
every effort must be made to keep the cost of
termination as low as possible. At the same time, it
is suggested that the termination be carried out in
an orderly and financially sound manner. Speed is
not always the best solution. Orderly liquidation
of equipment, if such is the case, might suggest a
gradual process of sale instead of a mammoth
auction.
8.514 Finally, there may be cases when physical
reclamation or rehabilitation of a project site may
be desirable. This is so where some ecological or
environmental damage would result if the proper
steps are not taken. Some R&D work may in fact
be deleterious to the environment. Expensive
though it might be, it is our view that this final
clean-up is necessary and it is the mark of a
responsible scientist.

Why is it important to keep the costs
low?

Cite cases you may know.

Alternatives to.Termination
8.611 Project termination could be a traumatic
experience. It may also be unavoidable in
economic and/ or scientific terms. There may,
however, be conditions where careful planning,
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monitoring and evaluation may have suggested
some alternative course of action. It is to these
alternatives that we now turn briefly before we
end this chapter.
8.612 It should be apparent that project
termination somehow affects the total
perfonnance of an RDI. The management of an
RDI ought therefore to be concerned about how
such performance can be measured.
8.613 One way of measuring the performance of
an RDI is by calculating the ratio of projects
abandoned to projects undertaken. If this ratio is
high, then the RDI's performance is not of the
required standard. What is "high" is a matter of
judgement. Therefore, before a decision to
terminate a project is taken, a thorough review
should be undertaken to find out whether
alternative ways of saving the project exist.

The danger here is that management
may refuse to sanction termination so
as to look good.

8.614 Alternatives will exist if the cause of the
termination is of a financial or manpower nature.
If funds prove to be insufficient and if the funding
agency is reluctant to give additional funds,
alternative sources should be identified and
solicited. This solicitation may require some
sacrifices and perhaps a loss of face but, as we said
earlier, if the project is sound scientifically and/ or
economically, it is always possible to find
someone somewhere willing to fund it.
8.615 Similar steps should be taken with regard
to manpower. If a project leader leaves, attempts
should be made to replace him. If one considers
the world wide market for scientific talent, he will
be convinced that there may always be somebody
willing to step into the shoes of a researcher who
has left the RDI. Whether we can acquire them is
another matter!
8.616 This means that the only time when a
project has to be abandoned is when we hit a
scientific snag. If we reach a stage where the
existing body of scientific knowledge is found
wanting, then we have to stop the original project
and wait (or better still, attempt to extend the
frontiers ourselves by further research if we can)
from the knowledge to be extended. This is a

Is this practically true?

Is this a feasible alternative in
developing countries? Explain.
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common problem in much of the applied research
work. Indeed, it is for this reason that some
projects appear to be always around -sometimes
dormant, sometimes very active. Scientific work
may, in the final analysis, be one continuous
exercise with finer and finer instruments having
greater degrees of precision brought about by
advances in the science of calibration.
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Training Objectives
At the end of this chapter, the participant will be able to:
1.

Define project evaluation and review.

2.

State why there is need for project evaluation and review.

3.

Identify the parties interested in project review and how their needs differ.

4.

Apply various techniques of project review.

PosT CoMPLETION PROJECT
EvALUATION
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All this material can be covered in two sessions. Due to its importance, we
suggest careful reading.

CHAPTER VI

PosT CoMPLETION PROJECT
EVALUATION

9.111 So far as projects are concerned, the
projects have been identified, they have been
budgeted for; they have been approved and
implemented. Subsequent to this, they have gone
through the process of monitoring and control
with all the related aspects of technical, schedule
and cost performance being considered. The
project has finally come to an end. The question
which presents itself now is: What next ? What do
we do now that the process has come full drcle?
9.112 An answer to this question has perhaps
suggested itself if you have been following our
discussion closely. At the end of the project we
should start asking ourselves some of the
questions which gave rise to the project in the first
place. Some of these questions are:
•

Now that the project has been completed~
has it answered the questions which had
been responsible for its being there in the
first instance?

•

Has the problem which had to be solved
been properly solved in actual fact?
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•

Have we in the process of solving the
problem created new problems?

•

Have new opportunities for further
research been created?

• In retrospect, are there things that we did
in the course of executing the project
which we could have done differently or
not at all?
•

In what ways does the project fit in with
the institutional mandate of the RDI?

•

Has completion of the project contributed
to national development and, if so, in
what ways?

Add your own questions of a similar
nature.

9.113 All these questions and others of a similar
nature comprise what is known as postcompletion evaluation and review.
Definitions
9.211 Evaluation means a level-headed analysis
of a situation with the objective of deciding, after
the fact, whether the results are acceptable or
satisfactory. It is a judgemental process in which a
verdict is expected from the evaluator. The
evaluator could be a person who was closely
involved with the project or it could be an
independent third party who is sufficiently
knowledgeable about the subject matter of the
project but who is removed from its performance
and can therefore be objective in assessing the
final product. Evaluation is a process of looking at
the facts and judging the success or otherwise of a
project on the basis of those facts.
9.212 Review on the other hand is a process of
''backtracking" or going back to the beginning. A
reviewer goes over the steps taken by the person
in charge of executing the project and asking
whether those steps were the best ones to have
been taken. It is thus a process of identifying
deviations, if any, from plan.

Define "evaluation" in your own
way:

Define "review" in your own words:

9.213 Evaluation and Review are used
interchangeably in many cases and in this chapter
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not much attention will be paid to their fine differences. But it should be remembered as you read
this manual that there m some differences in
meaning. Hindsight is the major advantage in a
review; judgement, on the other hand, is the major
characteristic in an evaluation.
Why Review?
9.311 It could be asked why a review is needed
since the answers are already known. The project
was either successful or it was a failure. So what is
to be gained by doing all this extra work which
might be unproductive? Shouldn't we rather be
concerned with new projects which are going to
contribute to national development instead of
wonying about the past which we have absolutely
no possibility of doing anything about?

What is your own view of this? Does
the past really matter?

-9.312 It might be tempting to agree with this line
of reasoning because, in reality, it has some merit:

we cannot change the past. We can only do
something about the future. However, the future is
a natural extension of the past. Experiences gained
from past mistakes can be used to make better
plans or to enable us to take more rational courses
of action in the future. Time, to the wise, is the best
tutor of all.
9.313 An evaluation or review is therefore
necessary if we are going to be able to answer
some of the questions - and others- posed at the
beginning of this chapter. There are also many
parties who are interested in the results of the
RDI's projects and somehow these people have to
be informed about the outcome of their separate
"investments". Some of these investments may
have been financial- as in the case of sponsors while others could have been psychic - as in the
case of all those research scientists who have spent
so much time trying to solve the problem at hand
or trying to produce a more workable system.
9.314 The country is also interested in finding out
whether, at the end of the day, the research efforts
have been contributing to national development. If
the answer to this question were in the negative, a
case can be made for the reallocation of national
resources to more productive uses. Recall that one
of the major constraints facing any natio,n is a

What is the meaning of "investment"
for those people or organizations who
are interested in RDI work?

Is this always the case when it comes
to national research projeds? Explain.
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shortage of resources: financial, material and
hwnan. So whatever is put into a particular project
must yield the greatest possible return.
Interested Parties
Let us now review the potential parties
who have an interest in the results of the work
being do11e i.J\ an RDJ. We shall start with the
scientist and move upwards to the highest
authority involved in RDI work.
9.411

9.412 The Research Scientist is an interested
party in the project. He is the one person who was
there when everything was happening. He is the
one who had to carry out the experiments, acquire
the equipment, give instructions to the technicians,
request resources (chemicals, reagents, supplies,
etc.), report to his project leader, etc. The
involven1ent by the researcher is personal and he
is answerable, at the execution or implementation
level, for its success or failure. In many cases, he is
the one who initiated the project and, through his
persuasion, perhaps managed to get the project
approved and funded.
9.413 He is also likely to benefit substantially as a
person if the project is successful He might get a
promotion at the very least; he might get a paper
published or, if the project turns out to be a
breakthrough, he might even get international
recognition or a special award for the work done.
The converse is true if the project is a failure: he
will be blamed for lack of foresight, for messing
things up, for not considering all the aspects of the
problem, for looking at the wrong things, etc. The
scientist, in short, will have been so personally
involved with the project that he will want to
know why success or failure was the final result
and how the particular result came about.
9.414 The Project Leader will also have an
interest in the project. If he is team leader, he was
involved pretty much like the scientist and his
concerns are pretty much the concerns of the
scientist; his success, the success of the project and
so on. He is the one who provides vision and
direction to the project and, even more than the
be blamed if things go wrong. The
scientist,

will
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What are some of the benefits of
having completed a project
successfully?

What happens in your RDI if the
project is·a failure?

Who is more concerned in your RDI,
about success or failure?
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project leader may, in certain cases be so named
because he possesses some special quality other
than technical capability. This could, for instance,
be exceptional managerial and organizational
capability. In this case, his concerns might not be
quite as personal as if he were a research scientist
who was closely involved in the project.
9.415 Success or failure is also a concern to the
project leader because of what it might imply in
terms of his ability to get project leadership in the
future. We know of cases where a project leader
had to be dropped soon after the project was
started because it became quite obvious that this
particular leader lacked the ability to work wHh
others. Mistakes of this nature can be costly and
one does not wish to repeat them too frequently.
9.416 The Programme Head is the person who is
in charge of a particular programme involving a
number of research projects having certain
common properties. A programme head, unlike a
project leader, has little to do with the day-to-day
management of the project. His concerns are with
the overall policy issues and coordination so as to
ensure that the projects he has under his control
are moving in the right direction. He is also
concerned tnat a misdirected project is identified
at an early point in time and corrective action
taken. Where there is no programme structure, the
head is probably the ROT's director. His concerns
for success are not merely at the project level but
success for the institution as a whole. One of these
concerns is the consurnption of ''global resources"
referred to in Chapter 3 but this time from a posthoc basis- i.e. after the fact. If there were interprogramme re~allocations in the course of the
implementation of the project, the programme
head will want to know why it was done and,
possibly, the effect of such re-allocations.
9.417 The RDI Director will be concerned about
project results because he is the one directly
answerable to the Council and to. the country for
this particular RDI. He is the one who has to
account for all the work being earned out in the
RDI and for all the resources consumed. His
perspective is naturally quite different from that of

This type of project leader is found in
"social" projects. Do you knOUJ of
cases where they have also been used
in the more scientific types of
research? You can spend some Hme
discussing them.

If you know of similar cases, share
your experience with other participants.

Chances are that he is the one who
approved the re-allocations!

Shakespeare once said: "Lonely is the
head that wears the crown". With
your own RDI in mind, does the
director appear lonely in this conte>..i?
Explain to your colleagues.
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the individual researcher or even the project
leader. He will naturally be concerned about high
level issues such as how the research work being
done in his institute makes an impact on national
development.
9.418 At the project level, he has to keep asking
himself whether the project is proceeding in the
right direction in terms of the results expected
from the research work. He is the one who might
have to give the authority to terminate a particular
project if it appears that no useful results will be
gained from the research. He is also the one who
will have to decide whether a given project should
be suspended and, for such suspended
programmes, when (or if) they should be
resuscitated. As some of these decisions are
agonizing and painful, it is absolutely essential
that the director be fully in control and be fully
aware of his duties and responsibilities with
regard to continuing projects (as well as with
suspended on~s).

A common way of avoiding or
sharing this responsibility is to use
the "committee structure." All major
decisions are made by a committee
and the director need not take all the
responsibility. What method is used
in your RD/?

The Coundl (or Board) of the RDI has overall
authority regarding the institute's projects,
programmes and policies. It is the Council which
is answerable to the sponsoring agency government, a donor or the international
community at large- regarding the work being
carried out in that institute. The vision of Council
in this regard will determine whether or not the
RDI's scientific and social legitimacy is assured. If
it should appear that there is lack of direction or
coherence in the work being carried out in the
RDI, it is the Council which will be answerable.
The effective participation of all members is
important in ensuring that sight is not lost of the
RDI's mandate.
9.419 Council need not be concerned with the
specific details of project management. It cannot,
on the other h<md, deny responsibility for those
projects since whatever is being done in the RDI is
being done for and on behalf of Council although
the individual member of Council may not feel
that way. Unfortunately, when success has been
achieved, it is very unlikely that Council will be
recognized for the work leading to that successthis will invariably go to the actual research

What system is used in appointing
Council members of your RDI? Does
it appear to take into account their
scientific interest?
Explain in as much .detail as possible.
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scientist who did the work or, in some cases, the
institute. At first sight, it may appear, therefore,
that there is no real motivation for anyone to want ·.
to become a member of a Council of a given RDI
since, at the individual level, neither the pecuniary
nor the scientific rewards are significant. But this is
rarely true. Appointment to Council of an RDI
could signify the recognition of the members as
leaders in their own areas of expertise. This is
sufficient reward for many council members.
9.420 The Sponsoring Agency also has an
interest in projects. The sponsor could be a
government ministry -as in the case of many
national RDls- or it could be a series of
countries (e.g. the Foundations for
various commodities like tea, coffee, tobacco,
etc., which used to be in existence in the
Eastern and Central African countries in the
colonial days). Another sponsor could be an
il1temational agency such as the United Nations
Economic Commission for Africa. Yet others may
be a consortium of international donors in which
case the RDI may solicit financial and material
support from a large variety of sources.
9.421 Whatever the structure of the sponsoring
agency, it is imperative that a formal procedure for
reviewing the operations and projects of a given
institute exist. This will ensure proper contro1s are
. in operation and the institute has a clear vision of
what it is supposed to do in executing its mandate.
It is also important to point out in this connection
that changes will occur over time and these
changes will imply a review of institutional
mandate in light of changing social, scientific and
economic circumstances.
Summary of Parties and their Interests
9.511 In the chapter on Project Generation and
Prqject Proposals, it was mentioned that
morphological analysis is a useful way of
generating research problems. In Table 9.1, we
attempt a morphological scheme of the parties
involved in RDI projects and their areas of interest.
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If you belong to an
"internatiohal" RDI, explain

how frequently and for what
purpose donor review is
carried out. How does it differ
from national reviews?
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Table 9.1

lnleresled
party

Frequency of Measuye of
interest
performance

review

Contin uous

Technical
Completion

Education

Project
leader

Self, Institute

Regular or
Periodic

Technical
& Schedule

Education/
Managerial
experience

Institute
Director

Institute

3_ Programme Fit with
Head
other projects

Periodic
(short)

Successful
Managerial
total completion experience

Institute
Director

Institute
Institute

4_ Institute
Director

Coordination

Periodic
(short)

Succcss(ul
total
completion

Managerial

Councilor
Sponsor

lnstittltO

5. Institute

Institutional
mnndotc

Periodic
{medium
term)

Contribution
to RDI

Evaluation
Sponsor
of Institutional
Mandate

Country

Contribution
national
development

Extent or
cuntribution

Country/
World

1_

Research
Scientist

2. Project

Focus of
interest
Project
oper<Hion~

Projects

Leader

Council

6. Sponsoring National or
Irregular
Agency
quasi-national (3-5 ycors)
objectives

lo

Purpose of

Disposition Principal
of results
beneficiary

Taxpayer

Review
In the previous section, we referred in
genera] to the need for review whether it is at the
individual scientist level or the institute level. The
need for review varies according to the level of the
unit being reviewed. Similarly, objectives of the
review are naturally different as one moves up
from the scientist all the way to the top. In similar
rnanner, the techniques used n1ay vary as one goes
up the organizational ladder. Regardless of the
level of evaluation or review, the overriding
measure for the evaluation is the extent to which
national expectations have been satisfied at each
level of evaluation. While the parameters of
evaluation will differ at each level, the common
thread of the evaluation is the contribution of the
project to national development.
9.512

9.513 As a caveat, we should mention that it is
much more difficult at the lower levels to see how
a particular research project might contribute to
national development. This is especially the case
with the more basic type of research where
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Why should we evaluate at all?

Does this coincide with your own
experience?
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concern is with solving problems of a scientific
nature and where no direct link exists with the
nobler but more general goals of national
development. A research scientist may not even be
able to tell whether or how his project is going to
enhance national development. One could even
argue that if there is too much concern with
contribution to national development, the scientist
may lose interest in the project altogether.
Probably, this is the case and in such
circumstances, we would suggest that the director
should be t.he person to be answerable with
respect to the'potential or ultin1ate issues of
national development and leave the scientists to
do their work.
9.614 With this caveat in mind, we now look at
some of the techniqui;!S which can be used in
evaluating the success of completed researc_h
projects. Concern here is with completed projects
since on-going projects are reviewed on an as-yougo basis in order to answer the questions we are
trying to answer at this stage. Indeed, one of the
major reasons for project termination (discussed in
the previous chapter) could very well be that the
project could no longer be justified in tem1s of
potential contribution to economic development.

ls this necessan"ly true?

Refer to the same objectives of
monitoring and control with respect
to project termination.

Types of Techniques
Broadly speaking, there are four types of
techniques which can be used in post completion
project evaluation. These are:
9.611

• Questionnaires
•

Personal interviews

•

Peer group evaluation in seminars

•

Written reports

9.612 The questionnaire is the simplest. It relies
on a pre-specified set of questions which must be
answered candidly. The respondent will normally
be the research scientist himself while the
administrator will be an independent person from
a higher level in the hierarchy. It could even be the
project leader himself. A questionnaire ca11 be
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close-ended or it could even be open-ended. An
open-ended questionnaire allows follow-up
questions or explanations to questions depending
on the answer given. A close-ended questionnaire
on the other hand, requires the respondent to give
answers which follow a specific format; there are
no deviations or elaborations. For the evaluation
of research results, we do not support the closeended type of questionnaire.

A well known example is the
"multiple choice" type of questionnatre.

9.613 In an interview the respondent answers
questions directly from the interviewer who will
have prepared a set of questions whose answers
he is seeking. These questions can be precisely
worded or they could be written down in point
form. The experienced interviewer will be able to
add new questions or delete existing ones
depending on how the interview is proceeding.
Care must be taken to ensure that the interviewer
is as knowledgeable as the respondent on the
subject matter at hand . Copious notes must be
taken...:.._ which suggests that ideally there will be
two interviewers, one of whom will be primarily
responsible for recording the answers. In certain
cases, a tape recorder could be used for later
transcription but. most people tend to be less
natural when they know that they are being taped.
A tape recording should be avoided in this type of
evaluation.

Why is this so?

9.614 Evaluation b): peers has its strong points
as was indicated in an earlier chapter. The mode in
this case is a seminar type of presentation in which
the research scientist gives his version of the story,
then allows his peers to question him on any
aspect they may wish to ask about. In a seminar
presentation, rapporteurs are a critical aspect of
the evaluation - they must record faithfully but
succinctly whatever is being discussed. The record
must be clear but not too detailed. The chairman of
the session will be expected to provide adequate
guidance to get a correct and proper summary at
the end of the presentntion. Proceedings of the
seminar will ordinarily be distributed to members
after confirmation by the principal participants
that they constitute a correct record.

WhnL are the duties of a session
chairman?

9.615 Written repQ(ls constitute the final form of
evaluation. Unlike the other three forms, this is a
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non-reactive fonn of evaluation. It is merely the
researcher reporting on himself although, ideally,
the report writer should be a person one step
higher than the research scientist. A written report,
to be an effective evaluation device, should be
thoroughly discussed between the writer and the
higher authority or his representative. Written
reports are not a very good method of reviewing
performance- they should only be used in
conjunction with the other three techniques.

Of the four methods, which do you
use in your RDI? Given a choice,
would you use a different one?
Explain.

In summary, the methods and their levels
of usage are shown in Table 9.2.

9.616

Table 9.2 Techniques of Evaluation/Review
Technique

Primary Target

1.

Research Scientist
Research Scientist
Research Scientist/Project Tcum
Programme/Institute

Questionnaire
Personal Interviewer
Peer Evaluation
Written Reports

2.
3.
4.

Levels of Evaluation
9.711 Evah.1ation should be done at three
different levels: at the research scientist level, at
the project level and at the institute level.

Research Scientist Level

At the researcher's level, our concern will
be with the following related matters which can be
suitably arranged in a post completion evaluation
questionnaire or interview.
9.712

•

In retrospect, was this scientist (or group
of scientists) the one best suited to carry
out the research?

•

If the answer is yes, what were the reasons

behind the original assignments?
•

Could a different set of scientists
(available to the RDI) have done the job
better? In a shorter period of time? In a
different way?

They may not always be there!
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•

Did the scientist keep proper and full
documentation as the project progressed
so as to enable someone else to pick up the
project in case something happened to the
researcher?

•

Did the scientist keep his immediate
supervisor informed of key developments
in the project?

•

Did the scientist maintain an adequate
level of consultation with the project
leader or programme head?

Another problem!

•

Did the scientist submit such reports as
were required on time and in the formats
required?

We were informed that scientists
are notoriously poor at this.

•

To what extent did the scientist work with
his colleagues in the execution of the
project?- i.e. was there an acceptable
level of team effort where this was
required?

•

Was the scientist aware at all times of the
project time schedules or did these appear
to be of no concern to him?

•

What was the indicated level of cost
consciousness on the part of the scientist?

•

Did the scientist appear to take an
effective lead in the project's execution,
especially with respect to either junior
scientists and the technical staff?

•

Did the scientists appear to have a clear
vision of where this particular project
fitted in the overall RDI's research effort?

•

Did the scientist demonstrate any special
creativity in solving the problems
associated with the projects?

•

Did the scientist appear to be aware of
potential projects which could have
resulted from the current project?

This is a major deficiency in many
RDis and was a source of frustration
to the Directors.

You will want to avoid an "ivory
tower" syndrome.
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Finally, did the scientist have any
awareness of this project's potential or
actual contribution to national
development?

At this juncture, you should add
your own questions.

These questions can be broken down into
three basic categories. The first category is
concerned with the individual scientist and his
performance on the job. We are trying to rate him
in relation to the job which had to be done: was he
good, average or poor? Could we assign him to a
similar job given his perfom1ance on the current
job?
9.713

9.714 The second category is concerned with the
scientist's potential for promotion or, at least;
leadership. Is he the kind of person who would
rather be left to do his work alone and without
much interaction with his colleagues or is he the
person who is likely to play a pivotal rote in the
RDI's' perfonnance? If, for instance, a particular
scientist can see right across an the r.elevant phases
of a project, perhaps we have a potential project
leader or programme head. We were told for
instance, of a particularly productive research
scientist in one of the Southern African countries
who had "almost single-handedly produced seven
different hybrids of maize". This scientist,
however, abhorred anything to do with office
work and the mandatory visits to the head office
to discuss what he was doing or even his financial
needs was a painful affair to him. He was happiest
in the bush among his plants and his experiments.

The third category of questions is
concerned with the overall research orientation in
the context of national development. This is what
is known as the strategic level while the first two
are operational and managerial levels,
respectively. It might be argued that to expect a
scientist to be aware of this level is expecting too
much but then not every scientist is going to be
the Director of the Institute!
9.715

It should also be apparent that each of the
questions posed above may lead to other
questions. In this manual, we have been concerned
with generic issues and not specific tormats. These
latter can be incorporated in the design of a form
9.716

How do project leaders gel identified?
What characteristics do you look for?
Is this the kind of scientist you want
to have in a developing country? If
not, how can this better quality be
taken advantage of?

How are Directors of RDls
identified? What was the background
of your RDJ's current Director?

At this stage, we suggest that you
attempt formalizing these questions
into a review merely for an
agricultural RDI.
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for a given RDI. As a practical measure in fact, this
first set of questions comprises the first part of the
review questionnaire which is completed by
persons in different organizational levels.
Project Level
9.717 Some of the questions raised in the first
part have, in fact, touched upon certain aspects of
the project itseU. The concern was with the
interaction between the scientist and the project
at the operational level. We were concerned with
questions of suitability and how the scientists
actually performed. In this section, we wish to
review the project as objectively as we can in order
to determine if it was, in retrospect, a worthwhile
project.

We emphasize once again, the value
of hindsight.

9.718 Accordingly we shall seek answers to
questions such as the following :

•

In retrospect, was this project a good,
average or bad project?

• Which aspects of the project made it a
good, average or bad project?
•

In terms of planning, did we have a

complete picture of the project? Where
were the major drawbacks in the planning
process?
•

In terms of time, were we realistic in
allocating the time for each phase of the
project?

•

In terms of personnel, were we realistic in
assessing our human resources? If not,
what were the problems encountered?

•

•

How does the actual cost compare with
the planned cost? What were the main
causes of the cost overruns? Were these
causes controllable or uncontrollable?
Now that the project is completed, can its
benefits (current and in the future) be
justified in terms of the expenditures
incurred?

Few projeds ever cost less than was
originally planned!
List the various controllable and

uncontrollable causes of c_ost
overruns.
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If we had to do the project all over again,
would we do it the same way or some
other way? Why, in each case is this?

•

Did the project, either during execution or
upon completion, create new projects
which the RDI can follow upon or was it a
once~and~fOJ:~all project? What are these
projects? -list them.

•

Are there any significant publications or
patents which can be produced as a result
of the work just completed?

•

What are the potential or expected
benefits to the country (or U1e world) as a
result of completing this project? List
them.

Be honest and fair about this!

Does your RDI have a policy
concerning patents?
Publications?

• · Are there any negative effects which can
(or will) result from the completion of this
project? List them.
9.719 As in the case of the individual scientist,
there are other questions which are derivatives of
the ones we have suggested above. They should be
follow-up questions and answers, which when
candidly and honestly given, can help in avoiding
the pitfalls encountered in any project. Once again,
we would like to reiterate that one of the primary
reasons behind asking such questions is the
education not only of the research but also of all
the other people involved in the project. Research
work is experimental- one is concerned about
the learning process which can only come through
time and experience.

Education here is viewed in terms of
the learning process. Each new
project is a lesson by itself. Do you
agree with this observation? ·

Institutional Level
9.720 At the institutional level, concem now
shifts from the operational and managerial aspects
of a given project to a more generalized concern
with the institutional mandate. We would like to
ask whether this was the kind of project the RDI
should have been jnvolved in and how it relates to
other projects (and programmes) being carried out
at the institute.
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9.721 Research projects in a given RDI, we
suggest, should have synergy effects. What this
means is that two projects, for instance, being done
at the same institute should cost less, use less
human and physical resources and/or get results
faster than if they were being done in two separate
institutes. If there is no synergy, perhaps they
should neither·belong to the same programme nor
even the same RDI.

Some situations may be
countersynergistic! List some
examples of any that you know:

9.722 The questions to be asked here are more of
a strategic nature. Some of them are:
•

In what ways did this project support or

impede the progress of other projects in
the institute?
• Are there any particular lessons which
were learnt as a result of involvement in
the project?
•

Were there any strategic errors which were
made in the course of acquiring and
executing this project? If there were, were
these internal to the RDI or were they
external?

•

In what ways did involvement in the
project either enhance or impede the
creation of a greater awareness of the
work being done in this institute?

•

Did involvement in this project result in
generating other projects or in attracting
sponsors who might not have been
otherwise attracted?

•

To what extent and in what ways did this
project's completion contribute to national
development?

You may add your awn questions or
modify the ones suggested here.

At this stage we suggest that for a
national training seminar, the trainer
identifies a particular project with
which he is familiar to develop a
questionnaire. Does it address itself to
all the pertinent issues?

9.723 As can be gleaned from this, there are not
as many strategic questions which can be asked
with regard to the congruence between the project
and the mandate of the RDI. It is hoped, of course,
that these questions were adequately covered at
the pre-implementation stage. The purpose of
asking them here is to get a new perspective with
the advantage of hindsight.
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Who Does the Review?

9.724 We now finally tum to the last issue: who
does these reviews? Good management practice
requires that the starting point of any review
process is the unit or person to be reviewed. Since
concern in the present is with projects, we would
like to suggest that in the design of the review
instrument, the first part should be completed by
the scientist in charge of the project. Where several
scientists are jointly working together, each of
lhem can be asked to give his own independent
evaluation of· the project and to pass these
upwards to the project leader or programme head.
9.725 The next part is completed by the project
leader and the final part by the Director. Where a
committee structure exists, the respective parts can
be completed by this committee after the usual
deliberations. Council if properly briefed, could
review periodically each of the projects completed
in the RDI and, at any rate, should have a report
from the Director regarding ALL projects
completed and in progress for an annual review
by the Council.
9.726 Regarding the review of the work of the
RDI itself, 'this is a matter which is covered
elsewhere in FAMESA's training manuals. We
would point out that this is ideally done by an
independent panel of scientists once every three to
five years. Such a review is not only important in
ensuring that the RDI has stayed within its
statutory mandate but will, if properly done,
suggest useful directions for the future and form
the basis for the next strategic plan.
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An "instrument" in this context is a
questionnaire, an interview document
or a report.

A scientific committee should be
relatively small- no more than five
people.
Many RTJis routinely carry out this
review. What happens in yours?

In one international RDI, this is done
every three years btJ a panel of
sdentists from all over the world.
This triennial review is taken very
seriously by all the RDI staff.
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Glossary
ABC:

Analysis Bar Charting is a combination of the bar chart and
networking approaches to planning. It can be very useful for
calculating actual dates for commencement and completion of
all tasks in a project, as well as isolating the critical path (see:

CPM).
accounting:

the administrative task of recording actual costs and expenditures so that comparisons may be made to budgets (planned
costs and expenditures) for the sake of financial control.

applied research:

the application of science and engineering to the development
of new knowledge, new techniques, or new products of economic value to society.

appropriation:

the decision to set aside money for R&D purposes; usually
made by that government agency, or granting body, which
controls financial resources for R&D.

bar chart:

a planning tool which s~1ows the start date, stop date and
duration of R&D tasks which comprise a project -by means
of a two dimensional array which depicts tasks on the vertical
axis and time on the horizontal. Matrix data are comprised of
lines or ''bars".

basic research:

fundamental application of scientific inquiry to understand the
unknown and contribute to general knowledge.

bottlenecks:

like the narrow neck of a bottle through which all contents
must pass, a "bottleneck" in planning tenns is that time in the
course of an R&D project during which so many activities and
task components converge on a single moment that resources,
like labour, are severely taxed.

brain drain:

a situation in which people who are gifted mentally emigrate
to other countries usually in search of better economic prospects.

budgeting.

the process of anticipating the costs, and planning the expenditure of Hnancial resources for the execution of R&D tasks,
projects and programmes.

capital budget:

the plan for expenditure of money for the purchase of major
equipment, facilities and real property.

cash budget:

this is a detailed budget showing the amount of cash available
at the beginning of, say, a month, the amounts of cash collected
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and paid out in the course of the month and, finally, the balance at the end of the month. It can be quite detailed.
contingency planning:

the process of developing secondary plans for R&D tasks,
activities, administration, etc., which will be implemented if
the primary plans turn out to be unrealistic.

control charts:

in systems theory, a chart used to monitor progress of a particular process. When an indicator reaches the lower or upper
bounds prespecified for it, then action is taken to put the
system back into line or controL

controllable costs:

are those costs which the manager in charge of a particular job
for instance, can influence by either doing or not dojng
something about, e.g. maintenance of equipment.
Uncontrollable costs are those costs which he cannot do
anything about in the short run e.g. office rent.

controlling:

the process of-making adjustments which correct for the deviation from planned progress.

control points:

those points-in-time, in the course of an R&D project, when
some technical or administrative deliverable may be used as an
indicator of the overall technical, cost and/ or schedule performance of the project.

cost benefit analysis:

a systematic comparison of the cost of carrying out an R&D
activity, and the value of that activity-quantified as much as
possible.

cost overrun:

when the budgeted cost has been exceeded for a project, the
situation is described as getting into a cost overrun.

cost centres:

a concept for financial management, which identifies the
smallest particular organizational units or research activities to
wh1ch costs may be held accountable in an RDI.

cost performance:

refers to the effectiveness with which costs in a project are
managed.

cost prediction formula: a quantitative technique for predicting the ultimate costs of an
R&D project, or components of a project.
cost standards:

uniform and relatively stable guidelines for planning the costs
of resources which are used frequently by the RDI.

CPM:

Critical Path Method refers to a quantitative technique which,
when applied to network planning, is helpful in calculating the
minimum time and sequence of tasks needed to complete an
R&D project.
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criterion:

this is an objective goal which can be measured in relatively
precise terms. It is the target towards which efforts are directed.

critical path:

that path along a network plan whkh requires the greatest
time for completion.

deliverab les:

general tenn to refer to the planned administrative or technical
results of an R&D task, project or programme.

deliverables chart:

an adaptation of the bar chart, the deliverables chart includes
the identification of key results of technical work, or
completion of administrative tasks associated with the project,
like periodic activity and status reports to RDI management.

Delphi technique:

a technique used in technological forecasting using selected

experts in a particular field. Using ali iterative-approach a
consensus is sought for the issue at hand.
development work:

uses the results of applied research to create the form and
substance of a new product, or process, or improve presenl
ones.

deviation:

the difference between anticipated (planned) and actual results.

directing:

coordinating the application and expenditure of all resources
required to complete an R&D task, project or progr<~mme
including labour, supplies, facilities and money.

direct costs:

those R&D project costs which are direclly traceable to the
project- such as the cost of materials or labour.

discrete results:

characteristic of an R&D project component which
easy to isolate technical outcomes.

dissemination:

this is getting the results of research for instance, to the widest
possible audience by extension work.

effectiveness:

refers to the fit between actual results and some expected
results. A measure of comparison must exis t bE'fon·
effectiveness is assessed.

efficiency:

this refers to the ratio between resources expended and the
results obtained. For instance, costs incurred in two methods of
completing an assignment may show that one of the methods
is more efficient than the other.

favourable vadances:

are observed when the actual amount (e.g. cost of a product) is
less than the amount budgeted to be spent. An unfavourable
variance is the reverse.

mak~s

it
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in control theory and in communications, the process of

notifying the source that the system is being monitored or a
message has been received correctly at its intended destination.
fiscal year:

that twelve-month period which the government has determined shall be the basis for budgeting all government activities. It may, or may not coincide with the January-December
calendar year. It may, or may not coincide with the fiscal year
of any other organization, e.g., an R&D client in the private
sector.

forex:

this is used in developing countries i.e. a convertible currency.

fringe benefits:

personal compensation for work done, usu ally given in the
fonn of insurance, paid leave, housing, transport or some other
perquisite.

Gantt chart

simply another name for a "bar chart"; sometimes called this
because it was refined as an instrument for planning by a man
named Gantt.

goals:

general statements of the desired outcomes of R&D.

indirect costs:

sometimes these are called overheads; they comprise all costs
of R&D which are allocable to the general R&D function, but
not to any particular project.

Institutional mandate:

in the context of R&D, this is the primary charge which has
been given to the institute. It identifies what the RDI was set up
to do in broad terms.

management control:

refers to all those actions taken by management to ensure that
organizational goals or objectives are achieved. It may be at the
production level or at the organizational level.

materiality:

a tem1 used in accounting to indicate that an amount is
sufficiently large to warrant some form of attention.

milestone:

in project planning, points may be predefined to show when
substantial results have been achieved. Such a point is referred
to as a milestone.

monitoring:

the process of observing project progress and resource utilization, and anticipating deviations from planned expectations.

motivation:

these are efforts, positive or negative, to ensure that people in
an organization behave in a manner that helps to attain
organizational goals. Rewards and punishment are alternative
motivational tools.
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multidisciplinary approaches: in RDI research efforts are characterized by having
scientists from a wide range of disciplines being involved in,
say, a large project. Such a project may have biologists,
chemists, veterinary experts, sociologists, etc. forming part of
the project team.
networks:

two-dimensional schema for depicting the principal technical
elements of any R&D project, and their technical and scheduling relationships (see: ABC, CPM, and PERT).

objectives:

very specific, highly technical; and frequently quantitative
statements of the expected results of R&D project tasks.

operating budget:

the plan for expenditure of money for all costs associated with
aclually mnning an R&D programn'le. lt is based on the fin;ll
appropriation of funds by the government.

operational control:

is th e process of assuring that specific tasks are carried out
effectively and efficiently.

organization chart:

a lwo-dimensional, rectalinear schernatic of the roles,
responsibilities and functional relationships among uni ts in an
RDI.

organizing:

using the characteristics of structure to establish technica l and
authority relationships anlOng units of an RDI.

overhead:

the collection of indirect costs of R&D for an HOI.

parameter:

a variable; usually a monitored budgetary thres hold which
triggers control decisions.

peer review:

usually a technical review of R&D work, conducted by people
who are of similar technical calibre and level of authority as the
person responsible for the work.

PERT:

Program Evaluation and Review Technique is t he name given
to a network approach to planning, monitori ng, controlling
and evaluation. Designed for particularly complex tasks, and
detailed planning, it can be applied in a highly quantitative
format. Otherwise it consis ts of a two-dimensional schematic of
the relationships among tasks in an R&D project.

planning:

setting appropriate objectives for R&D work; Lhen selecting
courses of action which are most likely to result in effective
fulfillment of them. (see: strategic, and project planning.)
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policy:

principles of management establishment by the leadership of
an RDI, to guide research managers at all levels of the
organization.

portfolio:

a general tenn which refers to the collection of R&D projects
selected to fulfill RDI goals for national development.

programme:

a group of R&D projects which are related either by a common
technology, a common sponsoring organization, or a common
executing unit of the RDI.

project:

a discrete collection of R&D tasks which are required to fulfil a
specific set of related R&D goals, and/ or to resolve a specific
development problem.

project evaluation:

refers to a systematic comparison between the outcomes of the
project and the planned results. The objective is to investigate
whether the outcome is what was intended at the onset.

project generation:

this is a consdous effort which has been systematically directed
towards discovering new projects or researchable areas. This is
an important activity in RDI management.

project planning:

focuses on R&D projects; generates specific project objectives,
tasks, resource requirements and schedules.

project termination:

this may be achieved by the natural process of the project
having come to an end or by the project being stopped before
completion due to some event or executive action.

proposal:

a statement of the objectives, methods, resources and
manageiTient plan for an R&D project.

R&D:

Research and Development is a phrase which encompasses the
wide range of technical activities required to derive special
knowledge and process which will help resolve the nation's
development problems.

R&D management:

the efficient and effective marshalling, allocation and control of
human, material and financial resources in a manner which
perpetuates a creative environment in which research and
development activities may be used to focus technology on
priority national development problems.

rate of completion:

literally, how fast an R&D project is completed; quantitatively
the slope or a line which represents the total proportion of
technical work done (or planned to be done) for each control
point (e.g., monthly, quarterly, annually, etc.).
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when funds are not sufficient to finance all projects, it is normal
to cut down on the amount allocated to each project. This
. kn own as ra. t"1onmg.
.
process IS
~

RDI:

Research and Development Institute is a general term we use
in this manual to refer to any organization which is primarily
responsible for the application of R&D methodologies for the
solution of social and economic development problems.

Salmonella:

a form of bacteria causing food poisoning. It has achieved some
recent notoriety because of being associated with eggs which
are not fully cooked before being eaten. It has nothing to do
with fish (salmon).

schedule performance:

refers to degree to which time spent on a project is within the
time originally allocated to the project or a phase of the project.

strategic planning:

focuses on RDI goals, scope of R&D activities, and RDI
resources; establishes the relationship between RDI mission
and national development goals; frequently serves as a basis
for RDI policy development.

synergy:

a term used to describe a situation in which the effect of two or
more forces working together is greater than the arithmetic
total of their individual effects. For instance, the combined
effect of tWo drugs jointly administered may be greater than
their effect separately administered.

task:

one component of an R&D project, which may be differentiated
from others by the distinct characteristics of its technical
results, costs or scheduling.

task list:

a fundamental basis for plannil\g R&D projects- the task list
is simply a list of those technical components of a project which
may be isolated in discrete categories of technical activity, cost,
or' scheduling.

technical performance:

refers to the extent to which technical aspects/ or objectives of a
project are achieved.

technically discrete:

characteristics of an R&D project component which involves a
distinct and separate methodology, which can easily be distinguished from the technical work on other components.

technology assessment: a technique for evaluating the consequences of applying
technology to the problems of society.
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unit costs:

a standard for costs per piece, used for budgeting resources
which have fairly stable costs, and which are used frequently
by the RDI.

variance:

the amount actual time, real costs or final R&D results deviate
from the values anticipated inn plan.

work breakdown schedule: a list of R&D project tasks accompanied with task durations
and dependent, or precursor tasks.
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