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assisting governments of developing countries to strengthen their
agricultural research. It is a non-profit autonomous agency,
international in character, and norn-political in management, staffing and
operations.

Of the thirteen centers in the CGIAR network, ISWAR it the only one
which focuses primarily on national agricultural resez:ich issues. It
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PREFACE

This document was prepared for the Regional Workshop on Research Program
Evaluation hosted by the Bangladesh Agricultural Research Council. It
has two purposes:

1. To provide the participants with material which will be used during
technical sessions to prepare a general scope of work for program
evaluations in Bangladesh (chapters I and II) and to select
indicators of achievements for a research program (chapter III).

2. To provide the participants w~ith information on evaluation planning
and methods for future reference.

Chapters III and IV are written ky Dr. Josette Murphy, ISNAR, who also
prepared chapters I and V on the basis of material drafted by Dr. Jane
Roth, consultant to ISNAR, for an ISNAR internal document. Dr. Howard
Elliott, ISNAR, wrote chapter VI.

Chapter VII ig reprinted from course note CN-318 from the Economic
Development Institute, IBRD (November 1980).

Chapter VIII is reprinted from a report by G. Edward Schuh and Helio
Tollini to the CGIAR (Costs and Benefits of Agricultural Research: State
of the Art, and Implications for the CGIAR), later published by the World
Bank as Cost and Benefits of Agricultural Research: The State of the
Arts, Working Paper No. 360, 1979,

Permission to reprint is gratefully acknowledged.



I  CHECKLISTS FOR PREPARING A SCOPE OF WORK

This chapter presents checklists of the type of information needed for
evaluation of a research program. ISNAR staff use similar checklists to
help them decide what to include in a scope of work for a review of a
research system or program. The checklists in this chapter were adapted
for evaluations of research programs and will be used by the Workshop
participants to prepare a general scope of work applicable in Bangladesh.

A program is defined here as a coherent set of complementary research
activities which are expected to satisfy a specific objective. The
objective can be an identifiable product (a variety, a tool) &r more
appropriate cropping system or management practices. It cannot be a
general goal such as increasing food production, which would be identical
for a number of programs and which need actions outside research to be
achieved. It should be very clear that the expected product of a
research activity must be attainable as a result of the activity.

One cannot evaluate an activity without placing it in context. The scope
of work for an evaluation will therefore cover several topical areas,
some dealing directly with various aspects of the activity, some dealing
with the context in which it takes place, and some dealing with changes
the activity is expected to kring about.

In the course of its services to national agricultural research systems
and organizations, ISNAR has identified nine areas which are likely to
require consideration in an evaluation and should therefore be covered in
its scope or work. The arocas are as follows:

- The country setting

- Structure, organization and place of the research program
- Planning and budget

- Human resources

- Facilities, equipment and supplies

- Scientific activities and achievements

- Management of the program

- Communication linkages

- Contribution of the research program to development.

The division among these areas is in great part a matter of convenience
when gathering information, and they do overlap. What really matters is
that the areas needing coverage go beyond the implementation of research
itself, because an agricultural research program cannot be assessed in
isolation from the agricultural context of the country and from other
existing research. An evaluation covers elements from the national
situation in which research results will be applied, and specifically
includes the policy environment which might influence program
implementation or adoption of research results. It should also consider
linkages between researchers in the program and other (national or
foreign) researchers, national policy makers, and farmers as well as
extension and related services.
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Other areas covered are those necessary to describe the structure,
resources, and implementation of the program. A research program can be
implemented within an administrative unit, or it can involve scientists
from several divisions in one organization, or from ceveral
organizations. It can be implemented in a single location or be
multi-locational. It does form an identifiable entity because it hasg one
or more specific objectives.

It cannot be evaluated fairly without knowing the constraints under which
it operates (Ludget, available manpower, rules and requlations) and the
agricultural context which its research activities are to serve. An
assessment of a program will include analysis of its performance in
programming and managing its research activities, and in optimizing the
use of its human and financial resources, as well as in the scientific
validity of the research itself. The appropriateness of the research in
relation to national needs and priorities will also to be considered.

Evaluating an individual institute, a specific program or an entire
research system all entail looking at the same nine areas defined above.
The difference is one of emphasis: when looking at the research system
as a vhole, more attention will be paid to national policy and economic
factors than when evaluating the implementation of a specific program,
for which only those policies or economic factors directly influencing
the program would be relevant.

For each of the topical areas, a narrative explaining its relevance for
the evaluation is followed by a list of key questions for consideration
by an evaluation team. Each list was written to help identify all major
issues under the respective topics. It should be very clear that at no
time ever would a team be expected to address all these questions.
Rather, the team members review the lists during the planning stages and
select, add, delete, and modify questions with respect to their
particular terms of reference and other relevant factors. The lists are
merely catalysts. When deciding whether to include an item on the list,
two points should be discussed:

~ how would that information be used? It should not included unless it
can be justified by being used. "Being nice to know" or
"interesting” is not a valid justification

- how much work is involved in obtainiag it? Whether it is worth the
time and trouble depends on how much the information is necessary to
the analysis.

For some questions, a table grouping data for comparative purposes is
given as an example of possible format. Team members will find it useful
to elaborate some kind of summary presentation of data when appropriate:
it facilitates data handling, and the very fact of discussing what to
include in a table help the team decide what information is really
necessary. There are repetitions and overlap between topical areas,
because some questions pertain to several topics and in that case are
listed under each one to facilitate selection.



A. COUNTRY SETTING

Some may be surprised to see this first area of Country Setting included
in a program evaluation, especially for evaluations conducted by a
national team. Yet many aspects of a research program can be assessed
only in relation to the situation of the overall research system in the
country and to the conditions and potentials of its agricultutal sector.

How broad a coverage of the country setting is needed for a program
evaluation depends in part upon its purpose, particularly whether it will
be used in communications with:

1) foreign colleague or donors: they need background data on the
country's agricultural sector and administrative organization

2) national policy-makers: they may need precise information on overall
research budget and personnel.

Any document prepared for general release needs more information on the
country setting than an internal document does. The list given below is
moce extensive than what is likely to be required and much of it would
not be specifically mentioned in an internal evaluation report. It is
given in extenso here to illustrate how much knowledge of the country is
expected from evaluators. The selection of points from the list to cover
explicitly in the scope of work is an exercise in placing the program
within the overall agricultural sector of the country. All questions on
commodities should be narrowed to the commodity the prograia deals with.

KEY QUESTIONS FOR INFORMATION ON COUNTRY SETTING (SYSTEMWIDE INFORMATION)

Instructions

Review the following list of questions for relevance to your current
evaluation. Not all questions will be needed. Some items should be
deleted; some modified; and some new items added. These questions are
merely to be used as a starting point. In addition, this list refers to
other lists and tables which may be completed as deemed appropriate.

1. Most recent basic descriptive data on size and population

2. Key economic data

* GNP
* major sectors of the economy - - approximate share of each sector in
GNP

*  total government expenditure or budget
* approximate share of budget for agriculture
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What are the agricultural statistics?

percent of population in farming/agriculture
percent of national income coming from agriculture
percent of government expenditure supporting agriculture

principal agricultural commodities - - amount, production area, yield
per unit area, and production value
* crops

* livestock
* fisheries
* tree crops

* other agricultural commodities

Table 1: Production of Main Food Crops by Value or Quantity. Land
tenure, distribution of farms by size, and major commodities.

Table 2: Value of Gross Marketed Production of Agricultural
Commodities, and if pertinent and possible, estimated value of
non-marketed crops

Table 3: Estimated Research Expenditure Compared with the Value of
Marketed Production for Agricultural Commodities
principal exports/imports of commodities of plant or animal origin

What are the produce prices? (may be limited to commodities
potentially affected by agricultural research in the program being
evaluated)

support prices, on what commodities

relation of support prices to world market prices, on major
commodities

farm gate prices in relation to prices in the market place and in
relation to world prices

What is the infrastructure?

credit system

fertilizers - - availability and prices

seeds - - availability and prices
insecticides/herbicides/fungicides/pesticides - - availability and
prices

marketing and storage

transport systems

irrigation systems

flood control

electrical and other power systems

What is the natural resource base?

wap(s) of the country's agro-climatic-topographic-ecological regions
with brief descriptions of both current and potential land use

map(s) of the country showing locations of research and experiment
stations and testing sites, and production locations (areas) for
major agricultural commodities

map(s) of country showing population density and major transportation
systems
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What is the long term agricultural potential of the country?
What are the current agricultural limitations of the country?
Basic organization of the national agricultural research system

Administrative Chart of National Agricultural Research System
Linkages Between Research Entities Active in the Country

What are the current national priorities and how are they determined?
Is there a planning mechanism at the national level for deriving
national agricultural research plan? Describe.

What are the principal features of the national plan? Is it a
multi-year plan? -

Table 4: Agricultural Research Expenditures by Organizatioral
Component

What is the national manpower situation for agricultural research?

What are the estimated current numbers of agricultural research
scientists (by discipline, if known) and technicians? Are there
shortages/oversupplies in any areas? Where? Why?

Is there a national multi-year plan for manpower and training? What
is it?

Is the output of the country's education system sufficient for the
projected needs?

Does the country try to recruit scientists and technicians from other
countries? How extensively? With what success?

Do university courses fit the graduates' need for subsequent work in
agricultural research?

Table S5: Agricultural Research Manpower, by Highest Degree,
Citizenship, and Research Areas



Production of Main Food Crops by Value or Quantity
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Table 3 Estimated'’ Research Expenditure Compared with the Value of Marketed Production
for Agricultural Commodities

i A i B i C i D i E i
i i i Research Expenditure i i i
i i i i i i i Percentage of i Percentage of i
i i Production i i Private i Contributed i i Total Value iTotal Expenditurei
i Commodities i Value?®’ i Government i Sector i Interrational i Total i (Column A) i (Column E) i
i ] [} ] 3 i ] 1 ]
i i i i i i i i i
i Commodity A i i i i i i i i
i i i i i i i i i
i Commodity B i i i i i i i i
i i i i i i i i i
i i i i i i i i i
i i i i i i i i i
i i i i i i i i i
i i i i i i i i i
i i i i i i i i i
i i i i i i i i i
i i i i i i i i i
i i i i i i i i i
i i i i i i i i i
i i i i i i i i i
i i i i i i i i i
i TOTAL i i i i i i 100% i 100% i

'Estimation may be needed to attribute some research expenditures to particular commodities.

*Figures appear in Table 1.



Table 4 Agricultural Research Expenditures By Organizational Component'’,

19~~ through 19--

i i i Years i i i
i iExpenditure i i i i
i Components iCategories®’ i 19~— 19-—= 19--= 19— | Total iPercen- |
i i i i i tage i
i i i i i i
iComponent A iCategory 1 i i i i
i i i i i i
i iCategory 2 i i i i
i i i i i i
i i TOTAL i i i i
i i i i i i
i i i i i i
iComponent B iCategory 1 i i i i
i i i i i i
i iCategory 2 i i i i
i i i i i i
i i TOTAL i i i i
i i i i i i
i i i i i i
i i i i i i
i i i i i i
i i i i i i
i i i i i i
j i i i i i
i i i i i i
i i i i i i
i i i i i i
i i i i i i
i i i i i i
i i i i i i
i i i i i i
iTOTAL iCategory 1 i i i i
i i i i i 100 % i
i iCategory 2 i i i i
i i i i i i
i i TOTAL i i i i
i i i i i i

Components may be agencies, institutes, or programs depending on the country's
budget process.

Examples of categories are recurrent or development, staff, equipment, commodity
group.



Table 5 Agricultural Research Manpower, By Hignest Degree, and Research Areas

19-- through 19--

*Categories

tionai

cientigts

Year

BSc

MSc

FhD Other

Total

Expatriate
scientists

Technical Susport Sta

ff

Total
Scientists

University
Graduate

Technical
diploma

other

19--
15--
19--
19--
19--

19--
19--
19--
19--

19--

Total

19--
19--
19--
19--
19--

" These categories may be research areas, commodities, programs. departments. ecological zones, or some other groupings.

01
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B. STRUCTURE, ORGANIZATION AND PLACE OF THE RESEARCH PROGRAM

Two distinct issues are addressed in this area: (1) internal structure
and organization -- how the program is organized, how it is internally
set up to perform its functions:; and (2) contextual structure and
organization -- how the program fits into the national agricultural
research system as a whole, and how it interacts with other components of
the system.

KEY QUESTIONS FOR INFORMATION ON STRUCTURE, ORGANIZATICN AND PLACE OF THE
RESEARCH PROGR2M

Instructions

Review the following list of questions for relevance to your current
evaluation. Not all questicns will be needed. Some items should be
deleted. some should be modified, and some new items added. These
questions are merely to be used as a starting point.

1. What is (are) the objective(s) of the program? Areas of
responsibility?

2. Describe the organizational structure of the program. What are the
major strengths and weaknesses of the organizational structure?

3. List the institute(s) and their department(s) involved in the program.
If several institutcs are involved:
What is the division of authority among institutes? What is the
division of labor?

4. To what extent does the structure of the program facilitate or hinder
its key functions? research? planning? management?
communication? impact? What evidence is there to support this
inference?

5. How do the individual components of the program fit together to cover
the areas of responsibility or objectivas?

6. How are decisions made? centralized or decentralized with regard to
organizational operations and structure, and personne. decisions?

7. Where is the program located in the national agricultural research
system?

8. How does the program fit intc the system, including reporting lines,
budget and program approval authority, and review authority?

9 . How is the program related to other agencies in ways other than
reporting, approval and review, such as: formal and informal
interrelations with other government entities or programs and the
private sector, including universities, agro-industrial research
offices, and independent institutions?
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11.

12.
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Is there any overlap of research responsibility or activity with
other research programs? Are there parallel, interdependent,
competing, or redundant responsibilities and activities?

To what extent is the program part of a vertical dependency
relationship? (The most common example is perhaps the dependency of
the research program on universities in the host country for
providing trained manpower in agricultural research disciplines.
Other examples would be viiere a different agency is responsible for
disseminating the reseacch findings of the institute being evaluated,
or where a different augency controls all imports, including equipment
required to carry ou’” the institutional or program research

efforts.) Beyond reporting whether such relationships exist,
indicate the extent to which the relationships are working smoothly.

How does the program compare with the rest of the research system in
budget, staff, other resources, and products and services?
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C. PLANNING AND BUDGET

Information needs to be collected on the planning process for the
program, as it interfaces with the national planning process and an
resource allocation. Program managers and rlanners will recognize many
questions from long and short term program planning and formulation:
budget officers will see familiar questions about the structure and
timing of the budget process; and evaluators will notice issues of needs
assessment.

KEY QUESTIONS FOR INFORMATION ON AGRICULTURAL RESEARCH PLANNING AND
BUDGET.

Instructions

Review the following list of gquestions for relevance to your current
evaluation. Not all questions will be needed. Some items should be
deleted; some should be modified: and some new items added. These
questions are merely to be used as a starting point.

1. What are the national priorities for agriculture and for research and
how are they determined?

2. What are the program objectives? How were they determined? How do
they relate to national priorities? Are they realistic? Are the
needs and priorities of all relevant parties (government policy and
planning offices, intended beneficiaries of the institute or program,
etc.) well articulated?

3. Assuming realistic objectives have been set in general terms, what
process is used for deciding what work to do and who makes the
decision?

4. Is there a mechanism for program formulation which includes user
representatives? Does the existing research program match the
identified needs?

5. Is there an effective planning mechanism for the allocation of
resources to different stages of the research process? How are funds
allocated between research in different fields of science and
technology?

6. What ig the budget of this program? How was it formulated and
presented? Is there a PWB (program within budget) system?

7. Has the availability of support from external sources affected the
design and implementation of the program?

8. After approval of the budyet, how were funds released for capital and
recurrent expenditures? How are yearly budget and workplan
prepared? What is the timetable for preparation? presentation?
approval? release of funds?



10.

11.

12,

13.

14.

14

. What tendering procedures must be followed, especially for capital

works and major items of equipment?

Are funds released early enough for the field programs? Is there any
delegation of authority for disbursing funds to the point of action?

Is there continuity of funding for recurrent expenditures other than
staff salaries?

To what extent is there multi-year planning? How extensively are
unit managers or supervisors involved? To what extent is the
multi-year plan followed? What aspects of the program are spacified
in the multi-year plan? T

Is there a true costing out procedure in the budget process or is it
really just a level of effort activity?

What are the institute's or program's procedures for budget
expenditures?
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D. HUMAN RESOQURCES

Manpower is the very heart of any operation. Well trained, dedicated and
productive staff can make all the difference between an effective program
and an ineffective one. For this reason, information on the number of
staff with various ievels of education, experience, and training is
collected. The data are organized to the extent possible in a form that
allows comparisons with data on the supply of such manpower graduating
from host country universities and the manpower data for the agricultural
research system as a whole. -

KEY QUESTIONS FOR INFORMATION ON MANPOWER AND TRAINING

Instructions

Review the following list of questions for relevance to your current
evaluation. These questions may also apply to the university complex.
Not all questions will be needed. Some items should be deleted; some
should be modified; and some new items added. These questions are merely
to be used as a starting point.

Manpower Situation

1. See section on national manpower for agricultural research in the
country setting checklist.

2. What are the current numbers of research scientists, field and
laboratory technicians, and administrative staff in the program?
By levels of training, areas of specialization, and nationality
(national and expatriate)? Where are there current shortages or
oversupplies? What are the projected needs by ...7

3. What is the turnover history?

4. What are the current numbers of research scientists, field and
laboratory technicians, and administrative workers being trained (in
universities) for positions in agricultural research? Is the supply
adequate for current needs? projected needs?

S. Are there arrangements for contract work, and international and
regional cooperation?

6. Are the total resources of manpower adequate for a realistic program
of research to be carried cut on a continuing basis? For fulfilling
the program's objectives?

7. What are the salary levels of research scientists, field and
laboratory techniciang, and administrative staff in the program?
Compared with comparable positions in the private sector?

8. Is the remuneration of all grades, including supporting service
staff, both absolute and relativo, to administrative and executive
staff, adequate to at’ ;act and retain staff in sufficient numbers and
of good quality?
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How many research staff in active research positions have the five or
more years experience?

Is there appropriate staff assessment? Has it been effective?
Related to recruitment and training? How? Cite examples.

Is there any effective merit promotion system to attract and retain

staff?

Is sufficient use made of well-trained administrative support staff

to manage those parts of the system which do not require specialized

scientific knowledge, thus allowing the specialists to concentrate on
their research work? ..

Is there active interaction at the post-graduate level between the
educational system and the program? Effective? Evidence?

How are scientits and techniciens selected for the program?

In-service Training

What in-service training is available? Describe the nature of
training and the number and type of staff (i.e., professionals,
technicians) involved. How good is it?

What training is provided for managers and supervisors? Describe the
nature of training and the number of staff involved. Is the training
adequate? Effective?

Is there a multi-year plan for manpower and training?
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E. FACILITIES, EQUIPMENT AND SUPPLIES

Information on the number, size, and condition of facilities, equipment,
and supplies should be related to that on manpower and training, because
equipment is of little use in the hands of staff who are not adequately
trained.

KEY QUESTIONS FOR INFORMATION ON FACILITIES, EQUIPMENT. AND SUPPLIES

Instructions

Please review the following list of questions for relevance to your
current evaluation. Not all questions will be needed. Some items should
be deleted, some should be modified, and some new items added. These
questions are merely to be used as a starting point.

Status of Facilities, Equipment, and Supplies

1. What is the location of the facilities and research activities?
Proximity to production areas? Obtain map(s) of the country showing
the location of research and experiment stations and testing sites of
the program, and the locations (areas) for major agricultural
commodities. See Country Setting questions for related national maps.

2. 1Is the program{s) established in appropriate geographical locations?

3. Are the total resources of facilities, equipment, supplies, and
operating budget adequate for a realistic program of reseacch to be
carried out on a continuing basis? If not, what are the most crucial
needs?

4. Are the stations adequately provided with land, buildings, and
equipment to insure regular residential staffing and full operational
efficiency?

5. What laboratory facilities are available? how are they equipped?
6. Is the equipment in good working condition? Is it reasonably current?
7. What library materials are available? Are they adequate for all
areas of research being conducted? Is IARC and international
information included? What additional materials would be most
useful? Are materials located in a central library or distributed?

Describe. How accessible are library materials? To substations?

Use of Facilities, Equipment, and Supplies

8. Are staff adequately trained in proper use and maintenance of
equipment and supplies?

9, To what extent is equipment left idle? Are there instances of
oversupply of some types of facilities, equipment, or supplies?
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10. Is any research not being done due to lack of proper equipment and
facilities?

11. Are any facilities or equipment currently being shared? Have the
opportunities for sharing facilities or equipment with other
organizations ever seriously been investigated?

13. How much are the library materials used? By whom? To what extent
are appropriate staff aware of the materials?
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F. SCIENTIFIC ACTIVITIES AND ACHIEVEMENTS

This area is the one which first comes to mind when one organizes an
evaluation of a program: it covers what research activities have been
conducted, how, and with what results. It is in many ways as much an
evaluation of the researchers as of the research, and can be conducted
only by individuals who are themselves competsnt researchers.

KEY QUESTIONS FOR INFORMATION ON SCIENTIFIC ACTIVITIES AND ACHIEVEMENTS

Instructions

Please review the following list of questions for relevance to your
current evaluation. Not all questions will be needed. Some items should
be deleted, some should be modified, and some new items added. These
questions are merely to be used as a starting point.

1. Were the program's activities implemented as planned? Describe.
Cite examples.

2. To what extent have the agricultural research activities of the
organization kept pace with the planned schedule? Are revisions of
the time line now needed?

3. Have new problems been encountered calling for serious revisions in
the research plan?

4. To what extent are the field and analytical research methodologies
effective?

5. It is often extremely useful to select a few protocols or very
specific projects and retrace their history, from conception to
utilization of results within the program as a whole. This is one
exercise where even a brief evaluation should go iato details,
because they will illustrate many aspects of implementation:

- what is the rationale behind this protocol? how does it relate
to program objectives?

- who designed it?

- who in reality set up the experiment?

- who observed the results? how?

- who reported the results? how? to whom?

- who interpreted those results?.

It is not unusual to discover that the researcher did not fully

control the experiment nor observed the results. The validity of the

experiment, quality of observations, and accuracy in reporting should

then be scrutinized in a few actual cases.

6. What are the principal accomplishments {technological innovations) in
recent years? What products, processes, and new information result
from research? Describe, give all characteristics and compare with
indicators of expected results.

7. To what extent have the accomplishments of the program been
recognized outside the organization? In the agricultural research
community? In industry? In the government? by the general public?
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G. _MANAGEMENT

In a broad sense, management encompasses almost all areas of a program's
operations. It certainly includes the area of planning and budget and
bears directly on resource availability and utilization, and on inter and
intra organizational communication, arzas taken up in the following
sections. In this section, a special set of management issues are
addressed -- those concerned with decision making, quality control and
resource management as they relate to meeting stated objectives. The
particular emphasis centers on where responsibility and influence is
placed and the exteat to which those with responsibility have reasonable
control or influence over the resources and conditions with which they
are expected to operate. This list should be considered an addition to
each of the other lists.

KEY QUESTIONS FOR INFORMATION ON MANAGEMENT

Instructions

Review the following list of questions for relevance to your current
evaluation. Not all questions will be needed. Some items should be
deleted; some should be modified; and some new items added. These

questions are merely to be used as a starting point.

Decision-Making Structuce

1. Where are resource level and allocation decisions made for the
program? Who decides? Who influences? Describe the nature, course
and timing of the most recent major decisions of this sort.

2. Where are the programmatic decisions made for the program? W%ho
decides? Who influences? Describe the nature. course, and timing of
the most recent major decision of this sort. Do this for the program
as a whole and for each of its major components.

Resource Management

3. Isg there an effective planning mechanism for the allocation of
resources to different stages of the research process? How are funds
allocated between research in different areas? How are resources
allocated and used within the program?

* research areas
* manpower
* facilities, equipment, and supplies

4. To what extent does the program contract for research (as
distinguished from in-house research)? International and regional
cooperation? How effective is this work? Cite examples.
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Is the remuneration at all grades, including that of supporting
service staff, adequate to attract and retain staff in sufficient

numbers and of good quality? Describe.

Is the best use made of staff energy and skills? Itc sufficient use
made of well-trained administrative support staff to manage those
parts of the research which do not require specialized scientific
knowledge, thus allowing the specialists to concentrate on their
research work?

Quality Control

Who has primary responsibility for the quality of reseacch “in the
program? How is the responsibility exercised? To wnat extent does
management actually monitor program progress and expenditure? Is
there a formal review or evaluation procedure? Is there a staff
assessment system? Is there a quality control procedure? Is peer
review used?

Who conducts programmatic and budget reviews and evaluations? When
done most recently? How active? To what extent is the information
used? By whom? Cite examples of use.

At the research unit level, is there a mechanism for maintaining

objectivity in work and for preventing programs from becoming toco
diffuse? Periodic assessments? If so, what kind, by whom? Cite
examples.
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H. COMMUNICATION LINKAGES

Agricultural development and increased productivity depend on a country's
ability to form and manage effective two-way relationships between
technology developers and technology users. The success of a research
program also depends on the effective operation of linkages with other
research organization within and outside the country, development
agencies, and policy makers.

Unfortunately, these communication linkagec are often difficult’ to assess
in a reliakble fashion because informal relations often exist where
offical ones do not. For this reason, kev questions in this area make
specific distinctions and request examples ("active communication",
"effective communication"”, "can you give some examples").

KEY QUESTIONS FOR INFORMATION ON COMMUNICATION LINKAGES

Instructions

Review the following list of questions for relevance to your current
evaluation. Not all questions will be needed. Some items should be
deleted, some should be modified, and some new items added. These
questions are merely to be used as & starting point.

1. Describe the communications across disciplines within the program.
Are these communication linkages active? effective? Cite examples.

2. Describe the linkages with: other related institutes or programs:
interrational organizations; wuniversities, research activities
outside the public sector. Is che communication active? effective?
Are the communications cccurring at both the scientific and
managerial levels? What means of communication are being used?

3. Describe the linkages (formal and informal) between research units,
field extension service and farmers. Are they active? Effective?
Cite examples. How well informnd are researchers concerning the
conditions (problems, technology. methods and level of knowledge) at
the farm site?

4. Are there links with policy-making levels in the controlling
Ministry? What means of communication are used? Cite examples.

5. Are any efforts made to inform planners, politicians, or the general
public about the progress and potential benefits of the program's
research? How? How effective? Cite examples.

6. How are research results disseminated? to other researchers? to
extension agencies? to farmersg?
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L. CONTRIBUTION OF THE RESEARCH PROGRAM TQO DEVELOPMENT

This area does not duplicate area F on scientific activities and
achievements but builds up upon it to find out how the scientific outputs
of the program are contributing to development. By definition, an
evaluation can assess contribution only if scientific results have
already been achieved and if sufficient time elapsed for a contribution
to be possible.

KEY QUESTIONS FOR INFORMATION ON CONTRIBUTION OF THE RESEARCH PROGRAM TO
DEVELOPMENT

Instructions

Review the following list of questions for relevance to your current
evaluation. Not all questions will be needed. Some items should be
deleted: some should be modified; and some new items added. These
questions are merely to be used as a starting point.

1. How have research accomplishments of the program been disseminated?
to whom?

2. For each accomplishment, can it be expected at this time to show
tangible effects on production? On the population?

3. If so, what has been the effect of these accomplishments at the farm
site? For the country? How extensively have innovations been
adopted? By which categories of producers? Can this effect be
expected to grow? What factors, if any, have constrained adoption?
What is needed to overcome these constraints? Are there social or
political implications? Be sure to look into a very broad range of
possible factors: agro-ecological, social (household structure,
labor force), economic (marketing channels, relative prices of
commodities, availability and cost of inputs), policies such as
input/export regulations or organization of extension and banking
services, infrastructure. See the chapter on Using Evaluations for
exampla of interactions between different aspects of the economy and
their influence on adoption of research results.

5. Do some of the activities of a program seem to be having a greater
impact than others? Describe.

6. Who are the principal beneficiaries orf the results? how do they
benefit? Are they the intended beneficiaries envisioned in the
institute or program mandate?

7. How do these contributions compare with the expected causative line
from output to purpose and to goals in the program design?
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II EXAMPLE OF AN EVALUATION SCOPE OF WORK

This chapter presents exerpts from the scope of work for evaluations of
research programs in Indonesia. It was developed with the help of the
ISNAR checklists presented in chapter 1.

1. The team will rawv.ew the program activities and management of the
program of AARD

2. The primary purposes of the review are: (a) to provide the
Governmant of Indonesia, AARD in pacticular the relevant institute
directors with an analysis of the past, ongoing and proposed
activities of the research program; (b) to identify ways and means of
strengthening the research program; and (c) to increase the in-house
evaluation capacity within AARD.

3. The review will form part of a series orf about ten reviews which will
eventually cover all of AARD's activities and which will examine both
the achievements of the research programs to date and their
objectives for the period until 1990,

4. The review is expected to report on the past, existing and proposed
programs of the research program and to make recommendations with
respect to:

(a) their management

(b) the quality and relevance of the current and proposed research

(c) the adequacy of the human, physical and financial resources

(d) the effectiveness of the linkages of the Institute with the
scientific establishment both in Indonesia and overseas

(e) the nature and effectiveness of the linkages with the extension
services and other agencies providing services to agriculture

(f) possible new areas for national, regional and international
support

S. Each review team will be expected, so far as is practical and
relevant, to report within the framework of the attached outline so
that its report can be incorporated into a global overview at the end
of the series of reviews. For each program reviewed additional
"gpecific" terms of reference will be drawn up.

6. A specific scope of work will be drawn up by the Director responsible
for each crop program.

Each scope is expected to follow the outline below:
1. BACKGROUND (This section to be drafted by the review team
secretariate and to be available for the team's

initial briefing)

Agriculture in the economy of Indonesia
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Agricultural goals of the latest 5 year plan

The socio-economic importance of the crop in the Indonesian economy

The status and role of AARD
The role of the research institute(s) concerned with the crop

The physical resources available to the program:
- location of stations and farms
~ status of lands and equipment

The human resources available to the program:
-  existing numbers and level of training

- number currently in training, wastage

- training targets for 1990

The financial resources available to the program:
-  current budget

- domestic/foreign components

- past and future trends

The specific objectives of the program research:
- histeriz
- current

2.A PLANNING AND PROGRAM FORIULATION

PRIORITY SETTING: - What are the priorities for research and
the mechanism for determining them? What
kind of consultation (with policy makers.
private sector, extension services and
farmers) is involved in this process?

- What criteria are used in setting the
priorities? To what extent do these take
account of available resources (human,
physical and financial)? Do they take
into account information based on
economic analysis or empirical models?

PROGRAM FORMULATION: - How and who decides what research
activities (projects) will be carried out
in each priority area.

- How does the program relate Lo the
resources available to the institute? Is
there an appropriate "program of work and
budget" linkage?

- How are the individual units within the
institute coordinated in multi-
disciplinary research projects.



RELEVANCE OF THE PROGRAM
IN TERMS OF THE OBJECTIVES:

2.B IMPLEMENTATION

PROGRAM ACTIVITIES:

METHODOLOGY:

RESOURCE AVAILABILITY:

RESOURCE UTILIZATION:

MONITORING AND EVALUATION:
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How does te current program relate to

the objectives and priorities? Are there
any major objectives not covered by the
current research program?

What research is being done? What is the
main commodity, ecological or
disciplinary emphasis? Is the research
relevant to the goals of agricultural
development? Is there duplication
elsewhere in AARD? How does the physical
location of the current research program
relate to both agricultural developwent
requirements and resources available for
research?

Is the methodo’.ogy being used appropriate
in relation to the research objectives
and to the resources available?

Are the total resources (physical,
financial and human) adequate for a
realistic research program to be carried
out on a continuing basis?

Is the manpower pool available
appropriate for the research program in
terms of experience level, disciplinary
expertise and support staff mix?

Are funds available on schedule?

To what extent is present program
execution dependent upon external
financing.

To what extent does the research program
effectively utilize the funds, lands and
manpower available to it each year.

Are the facilities and equipment being
well maintained?

To what extent does the Program
sub-contract research and with what
results.

Are there any formal monitoring and
evaluation mechanisms being used by the
Program with respect to progress,
expenditure control, and staff assessment?
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2.C LINKAGES

WITHIN AARD: - What channels of communication exist -
(a) within the program
(b) with scientists in other AARD programs
- and how effective are they in both
directions?

WITH OTHER RESEARCH - What channels of communication exist with -
ORGANIZATION: (a) other Indonesian research institutes
(b) universities
(c) private sector
(d) international institutes, -
- and how effective are they in both
directions?

WITH EXTENSION SERVICES — Whet channels of communication exist with -
AND FARMERS: (a) field extension workers
(b) farmers
- and how effective are they in both
directions?

WITH POLICY MAKERS: - What channels of communication exist with -
(a) AARD headquarters
(b) AAETE
(c) DG's
- and how effective are they in both
directionsg?

2.D IMPACT

RESULTS TO DATE: - How much of the program undertaken during
* the past 3 years has yielded tangible
results?

- What are these results?

- Do the results meet farmers needs or are
they likely to when the research is more
advanced?

USE OF RESULTS: - To what degree have the results been adopted
by farmers.
- What are the main constraints to adoption?
- Is research being undertaken to overcome
these constraints?

3. RECOMMENDATIONS

A. Program planning

B. Research activities
C. Resource utilization
D. Linkages

E. Cooperative activities
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III. INCORPORATING INDICATORS OF ACHIEVEMENTS INTO PROGRAM DESIGN.

The importance of systematically planning for evaluations when designing
a research program is emphasized throughout the workshop, because actual
achievements of a program can only be evaluated by comparing them with
"standard" achievements which the program was designed to provide. This
requires that indicators of achievements be identified and clearly stated
when the program is being designed. The very fact of having to specify
standard achievements early on is an excellent discipline. It forces the
program designers to clearly define program objectives, identify expected
results. and specify which indicators will be used to measure actual
results and compare them with what was expected.

This section introduces the steps related to evaluation needs which
should be taken when designing a program. It suggests a format (see
example below) which most readers will recognize right away as being very
similar to the Logical Framework used by the United States Agency for
International Development in its project papers. One should not assume
from its origin that the logical framework (or logframe) is only of
interest for donors or as part of an outside-funded project. The
logframe is simply a systematic configuration of logical reasoning that
everyone uses implicitly whenever making a plan of action, whether for a
research program or for a personal decision.

The logframe is a four by four matrix which helps organize the various
levels of objectives of an activity and sets up some related parameters
to achievement of each level. The four rows will be described from
bottom to top:

Inputs: activities undertaken under the program, with the expectation
that implementing those inputs will lead to the production of the outputs.

Outputs: those achievemerts /tariety, technology, knowledge) which
derive from the inputs and arv not dependent upon other activities.

Purpose: a desired agricultural development scenario for whizh the
research output is necessary but not always sufficient.

Goal: in the broader context of national development, a desired economic
achievement for which the agricultural development purpose is necessary
but not always sufficient.

Each of these levels of objectives is defined in the particular context
of a program in the first column "narrative summary".

The second and third columns "Verifiable indicators" and "Means of
Verification" specify what type of evidence could be taken as sign of
achievement of each level of objectives, and how that evidence could be
found and measured. The last column, too ofter taken for granted in
development activities, lists those factors not controlled by the program
but which influence its implementation and changes for success.
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TABLE 6. THE LOGICAL FRAMEWORK
Narrative Verifiable Means Important
Summary indicators of verification assumptions
Then__; GOAL .
]
!
If PURPOSE
Then_—
|
|
|
]
If QUTPUT i
Thenr-) | !
i i
: !
i
[}
‘ 1
1 i
I
If INPUT '
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To emphasize the universality of the thought process an example from
personal life is now given. Suppose a student has just completed a
Bach:lor of Sciences degree and wishes for a career in agricultural
reseirch, with the ultimate goal of becoming director of a research
institute. The student's plan may look like this (Table 7).

The student has only a BSc so he or she must first develop liis knowledge
and competence (verified by the award of a graduate degree), and also
develop his management abilities, so that he can achieve his purpose of
being able to obtain a research position with leadership potential. The
ultimate goal is a position as director of an institute.

An evaluation of the student's progress towards his/her ultimate goal
after three years may find that he no longer is a student at the
university yet did not receive a PhD degree. How to interpret this lack
of achievement depends on its cauce. If the student did not do the
required work and flunked, the fault is his (insufficient input), If he
had to withdraw in spite of its good standing because the program of
financial assistance he depended on was curtailed, the assumption about
financial assistance was incorrect. In this second case, the evaluation
results carry an important warning for the govermment: insufficient
funds are causing a loss of human resources for the country.

An evaluation of a research program would use primarily the input, output
and purpose narratives, and the two central columns (objectively
verifiable indicators, and means of verification) (Table 8). If the
program is correctly implemented, then the information necessary to
calculate wnether the selected indicators were fulfilled (the means of
verification), will be gathered routinely throughout the course of the
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TABLE 7: EXAMPLE OF LOGICAL FRAMEWORK: CAREER PLAN
Narrative Verifiable Means Important
Summary indicators of Verification assumptions
GOAL - e
career as regular job promotions career patterns on
agricultural professional publications competence
researcher, growth invitations to stability in staff
all the way conferences in institutes

to institute
director

and committee
work

PURPOSE
become able to

suitable job

job contract

demand for

get job with within 6 months title and job researchers
career potential of degree description continue
in research
institute
QUTPUT
knowledge PhD degree - university - find program
and research transcripts well adopted
competence -~ degree with to needs
+ successfull S years -

management involvement - dissertation
abilities in university's publirhed

student - elected

committee secretary of

student cttee

INPUT
work passing grades -~ university - get accepted in
time for studies MSc within transcripts graduate school
money 2 years - MSc degree - obtain financial
time for - reports by assistance
complementary professors

activities




Then

If
Then

If
Then

If
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records

TABLE 8: EXAMPLE OF LOGICAL FRAMEWORK: RESEARCH PROGRAM
Narrative Verifiable Means Important
Summary indicators of verification assunptions
GOAL
contribution processing and national -'political stability
to overall marketing statistics ~- no drastic environ-
economic labor mental changes
development opportunity - no change in world
goals income prices
PURPOSE
contribution to increased - adoption rate - necessary services
agricultural production or - farm surveys available
development better - - economic environ-
purposes efficiency ment favorable
- no drastic environ-
mental changes
QUTPUT
~>new or improved specifications -~ laboratory and - continuous
product on desired stations records support (budget,
(variety) characteristics - certification staff)
or technology - on~farm -~ underlying scien~
testing tific reasoning
results correct
- no drastic environ-
mental changes
INPUT
Actions to be - work plan - quarterly - budget disbursed
taken under - schedule of reports as planned
the program activities - accounting - staff available
and other
administrative
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program, and analyzed at regular intervals to satisfy reporting
requirements. An evaluation at the end of the program will then have
most of the necessary material to measure the indicators of

achievements. This is not sufficient however, because a good evaluation
should interpret its findings, analyzing what caused delays or
discrepancies in reaching exnected outputs and purposes. In other words,
an evaluation does not just fill in the central cells but analyzes the
cause and effect relations betwen cells.

It is essential to give much thoughts to the selection of indicators and
the means of verifications. Indicators are not always quantifiable, but
they must very clearly measure a causal relationship between the two
levels they measure, inputs to outputs, or outputs to purpose, and they
should not be dependent on other inputs or outputs. Even if it is not
quantitative, an indicator should be very explicit and as precise as
possible, and objectively measurable - "certification of a better wheat
variety" is not a valid indicator: the concept of "better" is always
relative. 1f a program's objective is to breed a variety of wheat that
fits in a given cropping pattern and yields more than the traditional
one, then an appropriate indicator may be certification of a variety with
planting date in November, which matures in less than 150 days, and
consistently vields more than 2 tons/ha in real farm conditions. Means
of verifications in this case would be records from the certification
boards, records from trials in experimental conditions, and results of
on-farm testing and verification. Different evaluators should come to
the same results when giving a value to an indicator. They may have
different opinions as to why actual results match or do not match the
pre-established indicators.
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IV, SUGGESTIONS FOR PLANNING AN EVALUATION

This chapter presents scme general principles and guidelines on planning
an evaluation. They are presented around six key requirements: clear
evaluation objectives, definite but flexible plans, efficient use of
existing information, purposeful field visits, quality controls, and
teamwork.

1. Clear Evaluation Objectives

When planning an evaluation, it is essential to first clearly establish
who will use the results and what they will use the result for. This is
essential because it determines a number of factcrs which influence the
evaluation activities:

- It determines appropriate recommendation domains and therefore
necessary data: policy makers don't want details on technical
aspects of research but may need information on the production
potentials of proposed research programs and relative economic and
social costs. Cn the other hand, the director of an institute needs
to know this technical information if it poses new requirements for
staff or laboratory facilities.

- Who uses the results and for what purpose also determine the Jevel of
accuracy needed in data gathering. Making the extra effort to obtain
precise data is a waste of time and resources if the data are used
for only rough approximations.

- Finally, the way the data are to be used also determines the time
frame within which the evaluative activity must take place. Nothing
is more useless than an evaluation report published six months after
a decision had to be made.

The same evaluation car have several categories of users, but it should
be clear which category is the primary audience.

2. Definite but flexible plans

Fairly precise plans should be made ahead of time on data to cbtain,
people to interview, and sites to visit, but sufficient flexibility
should remain pogsible to allow following up a new iine of inquiry
suggested by a first analysis of preliminary data. It is important not
to limit artificially the categories of data relevant to the job. For
example, studies of research systems in recent years have emphasized the
importance of government policies related to prices and exportation for
adoption of research results, It is . ‘o eszential to check the
information gathered and the tentative conclusions derived from them
against each other and not to accept any one point of view at face
value. This goes for already existing data (statistics, reports) and for
information gathered as part of the evaluation.

Howevar, focusing on getting more dalta until the last minute is a common
problem in all evaluative activities. It is always tempting to get just
one more piecs of information, another document, or add one more question
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to a survey. This helps to reassure the evaluator that he/she has a
solid base of data. VYet it is essential to allocate enough time for
analysis of the data and for the "absorption'" process allowing the team
to sift through possible relations and potential recommendations. This
has to be an iterative process, with preliminary analyses.

There can be no standard list of data to be obtained, since the
boundaries and characteristics vary with each research system. The
suggested data chechklist listed in Chapter I are indicative of what may
be needed, but specific lists will have to be made for each evaluation,
given its purpose and circumstances. These topical areas are not
mutually exclusive but they have been found convenient to group the
various information which could be necessary, as a first step -in
preparing a scope of work for an evaluation.

The purpose of a scope of work is to indicate what is to be done, by
whom. and what is the expected outcome of the work. In some situations
it mey be important to indicate the limits of the study. In general, the
scope should be sufficiently broad and flexible to avoid constraints to
evaluation activities but sufficiently detailed to inform the evaluation
team of the main items to be given detailed study.

As with all data collection efforts*, items included in the scope of work
should be:

- necessary: not just interesting to know, but really required for the
desired analysis. Time is too precious to spend gathering
information which will not be used.

- neutral: written in such a way that it does not influence the answer.

- clear and specific enough to be understood in the same way by
everyone and to indicate the specialities of the staff needed to do
the work.

- conducive to the desired analysis with as little additional handling
as possible.

When preparing a scope of work, it is often helpful to think about the
likely table of contents of the report in order to identify the
categories of information to be included. At this stage, however, the
order in which the sections will be presented in the report is not
important. This will derive from the findings which determine which
issues need emphasis. The order in which the items to be covered are
listed is not, in any case, the order in which the information is
obtained. This is a matter of convenience.

When very little is known ahead of time, the scope should remain very
broad and flexible so as not to casually reject what could turn out to be
a useful line of inquiry. It should be comprehensive enough so that the
tasks of each team member can be specified, without being too limiting,
because a new area of concern could emerge during fieldwork, and the team
should have the flexibility to pursue it.

* Suggestions for preparing questions for data collection are given in
Chapter V.
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3. Efficient use of existing information

A vigsit by evaluators is always disruptive, but it is particularly
annoying to researchers and program leaders to be asked to describe the
program. Questions about clear and absolute facts should be answered
from available documents, it is a waste of time for all concerned to use
interview time or field visits for this. However, not all facts are
"clear and absolute." data about budget disbursement, staff involved,
experiments in pregress cannot simply be taken from program documents
since they may differ from what was planned. Basic documents on the
economic and agricultural situation of the country should be gathered at
this early stage, as well as reports and descriptive documents on the
research institutes' itegal status, mandates, structures and acetivities
and on current research and development objectives and priorities.
Statistics on production, official prices of commodities, boundaries of
agro-ecological zones can be taken from published data, as well as past
dates in the history of the program.

It is important that the evaluation team members have as much of this
type of information made available to them before the evaluation itself
(i.e., interviews and field visits) begins. This work of compiling data
is best done by a team assistant, someone who is given access to all
necessary sources of information (library, archives., statistics and
publications from various agencies) and understands what information is
required. The work of the assistant may involve compiling tables from
data from various sources. The assistant should work under the authority
of the evaluation team leader. Once all this material has been compiled,
it can be reviewed by all team members, who will be in a better position
to finalize the evaluation's scope of work, decide which field visits to
undertake, and whom to interview.

4. Purposeful field visits

Scheduling field visits and interviews can be difficult, especially for
complex programs involving several insgtitutes and field stations in
several locations. It is not appropriate for the host institute(s) to
decide on the evaluation team's itinerary and schedule. This is partly
because they very naturally would rather show their best case than the
worse one, and also becaus: they are likely to conceive of the visits as
"seeing buildings and fields", when what matters for the team is to talk
to the people who implement the program in conditions where they feel
free to explain how the station really functions from day to day.

Here again, the coptimal evaluation schedule depends on the particular
circumstances, but in general a smaller group gets a more in-depth
understanding of how a station actually operates than a large group of
visitors. It does not necessarily mean that the full team must follow
different itineraries, but at least that each individual visit should be
for a small group of visitors. The more usual scenaria where the station
director makes a presentation while his researchers stand respectfully
aside is a useful beginning but is not sufficient. It is essential that
team members speak with the researchers informally. This can be done
quite naturally during visits to the labs or field, when one team member
stays with the "official" party and the other talks to the staff.
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The team needs to hear more than the official speeches, and it needs time
every day to discuss and reflect on what is being learned. The schedule
should not be too full, Time should be left open for more informal
discussions with researchers and technical assistants on a station or in
a laboratory, as well as for discussion among the team and writing up
notes for tiie day.

Furthermore, research activities need to be analyzed in context, so the
team may need to meet with local officials of the extension service,
development agencies, and other entities which are instrumental in
identifying research problems and adoption of improved technology. It
can also be enlightening to speak with a few farmers. both relatively
well off (likely to be identified as "progressive" by the extension
service) and some with minimal resources. It is not enough to tell the
host institute that team members want to meet with farmers, because it
may simply summon the village's richer farmers to the station to be
interviewed in due course, most likely with research or extension staff
present. In that case, all the team members are likely to hear is the
farmer's understanding of the official extension policy. From a sampling
point of view, stopping by in between station visits to speak to people
working in the fields, in their houses or at the tea house is more likely
to give a correct understanding of how much farmers in the area are aware
of research results, what their main problems are, and what are
constraints to improved practices.

Gettirg a group of farmers, including some older ones, to discuss among
themselves what has changed in farming practices and cropping systems
over the last 10-15 years, why, and what would need to change to achieve
significant increase in production is most enlightening. It is not
likely to happen, simply because of lack of time and flexibility in
schedule, unless the team leader insists on it before an official program
is agreed upon.

5. Team preparation

Because of the scope and nature of evaluative activities in agricultural
research, several individuals from complementary backgrounds are
involved. However, a large team (6-7 people) is more difficult to
manage, both logistically and intellectually, and is not likely to be
more efficient. A team of four or five seems optimum if many field
visits are expected: it allows for a split into two subgroups and yet
does not make overall discussions too difficult. The nature and amount
of work to be done will determine how many persons arc aeeded. their
specializations, and will influence the selection of the individual
members of the team. In any case, all team members must participate in
the total duration of the main fieldwork period. Having someone come for
only part of the fieldwork disrupts the process of iterative analysis of
options which is indispensable for appropriate recommendations.

Many factors need to be considered when selecting team members:
disciplinary and commodity expertise, experience with planning and
management, current affiliation, past position in the country, contacts
with national officials, and ability to work in an interdisciplinary
effort. While involvement in the program being evaluated is not
necessarily a problem, it is essential to have several "outsiders" in the
team (whether national or foreign), who will bring fresh questions and
views to the evaluation.
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The role of each member in the team should be clearly specified, the
division of labor during fieldwork should be clarified, as well as what
exactly is expected from each member: only notes and conclusions, draft
of a section of the report, or final text of an annex?

Even with an experienced team, a fairly structured set of meetings with
the entire team before fieldwork begins is necessary. It should include:

- discussing the background information available, key issues
identified, and preparation of the detailed scope of work. This is
already an analytical discussion, during which relevant experience
from other programs and countries can be mentioned

- on the basis of data available at that stage and of the scope of
work, a list of information still required may now ne drawn

- discussion of division of responsgibilities within team and of
logistics for site visits (how the team will divide)

- discussion of the (tentative) format for the report.

It has been found helpful to begin fieldwork with a formal briefing of
the team by the leader and senior researchers of the program. This
serves several purposes. For the researchers, it is an opportunity to
behave as partners .o the team rather than as an object of evaluation.
For the team, observing the interaction among the reszarch staff (who
speaks, who sits where) and which issues they choose to emphasize is as
enlightening as the content of the briefing itself. The briefing should
not be limited to a description of the program structure and resources
but present current research activities and results to date, as well as
eventually the researchers' views on problems and constraints to
achieving objectives. What is left unmentioned, even though the team may
be aware of it, can be as important as what is presented.

However, further meetings with the program staff as well asg meetings with
relevant other organizations and individuals should be held in small
groups, with the team split by groups of two. These meetings should be
as informal as possible with lower rank officials, so that they feel free
to say what they think and how their program functions on a day-to-day
basis. To reach that level of confidence may require that the team meet
with some individuals in the absence of their superiors, something which
may be possible only outside reqular office hours. These and other
approaches to interviews and meetings are presented in more detail in
Chapter V, together with suggestions on how to insure that the
information gathered is circulated within the team and discussed
regularly.

6. Quality Controls

Data collection plans should have some built-in checks for accuracy and
completeness. The concept of triangulation is key throughout an
evaluation: the operations of the research program are viewed from
several perspectives. Related information is gathered from more than one
source and reviewed by more than one team member. Whenever possible at
least two individuals in comparable positions are interviewed concerning
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the same issue and people in different positions are queried about tha
same issues. Also, interview information is corroborated by observation;
and documents are checked for validity and currency. The justification
for such extensive triangulation is that the team needs to be as certain
as possible that the information obtained is valid and reliable.

In this same pursuit of quality information, team members work together
to develop and standardize data collection procedures as much as
possible. The idea is to obtain consistent and accurate informatinn
pertaining to the mission objectives. There simply i3 not time for
collecting much extraneous information. The quality of data is further
enhanced by writing clear, concise questions that will be fully
understood, by planning the interview procedures to improve the-
communication exchange, and by developing interview and observation
guides to improve the integration of the evidence gathered by team
me:bers. Team briefings and periodic team meetings during the evaluation
also improve effectiveness and provide a forum for discussion and
critique of findings.
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V  GUIDELINES FOR NON-EXPERIMENTAL DATA COLLECTION

This chapter presents some methodological guidelines on the usa of
non-expecimental observations and of interviews during an evaluation.
They are adapted from the general evaluation methodology and are
applicable to any type of non-experimental data collection. Observations
and interviews are discussed separately for ease of presentation, but in
real fieldwork they constantly intermingle: observing the person
interviewed is as important as listening to his/her answer. The
strengths and weaknesses of these and other means of obtaining
information are summarized in table

This chapter also includes some suggestions for keeping records from
observations and interviews, and for analyzing these qualitative data.

1. Observations

Observation is one of the major investigative tools in evaluations. Team
members observe first hand the conditions in the institute(s) and
stations visited. Team members can observe agricultural research
programs in operation, research facilities and experiment sites,
equipment in use, and possible extension/outreach activities. Team
members can view interactions among people, note physical surrounding,
and see a full range of farm and station activities. Observations can
also be used to verify earlier inferences and uncover new issues.

Observations are particularly useful as process checks. Is the program
as implemented faithful to the proposal description? Does the program
have the necessary means (e.g., personnel, equipment) to meet its
objectives? What is an accurate description of the program in
operation? Since observing is more than merely seeing, it requires
preparation: decide what type of observational data are needed, observe
the activities, record the observation, and analyze the data.

Observational techniques are broadly categorized into two types:
structured observation which focuses on specific behaviors or objects and
tries to tally their characteristics, e.g. type, number, currency, or
frequency; and impressionistic observation which is mors open ended and
less focused on individual behaviors or specific objects or conditions.
What matters most is to develop a systematic means of recording all
observations.

Less structure is appcopriate where the observational objectives are less
precise. For example, a visit an on-farm testing site calls for some
impressionistic observation.

Because observation notes are often sketchy, team members should taka
time immediately after the observation period to completely £ill in the
observation record. Abbreviations and codes are written out. Notes are
made regarding items that need to be checked.
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The actual observation phase is always heavily context dependent. What is
observed will be affected by a variety of factors, including whether the team
member is observing alone or as part of a group:; vhether the visit was
announced or unexpected; and whether the people are accustomed to being
visited. Each of these cases places impediments on the observer which must be
overcome {e.g.. bias due to changad behavior, time constraints, physical
limitations). Bias. th. effects of behavior change when the people know they
are being observed, may be the most serious threat to observational validity.

Like interviewers, observers can influence what people say and do. Some
people become inhibited while others put on a performance. As a consequence,
the atypical rather than the usual may be observed. Fortunately, the
“observer effect" usually does not last long and experienced observers can
reduce its severity and duration. Among the methods to overcome this

include: unobstrusive observation. participant observation (joining the group
one is observing), and being such a constant observer that the effect
disappears.

2. Interviews

Planned interviews are better interviews. They are more comprehensive,
requre less time, are more enjoyable for interviewee and interviewer alike,
and present fewer risks. After identifying what information is needed and who
is likely to have that information and selecting an interview as an
appropriate data collection method, there is still a lot to be done in
preparing for interviews. There remains: design of interview guides,
briefing of interviewers, selection of interview approaches and formats, as
well as general preparation for ad hoc interviews and informal discussions.
Bach is described and briefly discussed in the following subsections.

But first a word about field tests. Interview field tests by tradition are
used to work out the rough spots in new interview guides. A limited number of
interviews are conducted during the field test in a real setting with one
interviewee and two interviewers, one serving as an actual interviewer and the
other as an observer of the interview process.

As a potentially excellent information snurce, interviews are used extensively
in evaluations. Interviews provide an opportunity to both gather facts and
identify issues, but they usually involve a large amount of time and they are
one of the most costly data collection methods.

Interview guides represent the team's best thinking of what should be asked of
the different categories of interviewees. Each interview guide is designed
with a particular set of objectives in mind. Therefore, the list of questions
or guide should be comprehensive but not redundant. Interview guides are
developed following several general principles. Although contents vary. every
guide has a numbor of features in common.

They:

* Arve appropriate for the particular interviewee.

Have easy and uncontroversial first questions.

Have a logical order to questions.

Have clear concise questions.

In-'ude questions that elicit measurabla information.

Have no leading questions.

Use a limited number of open-ended questions (limited to instances
where new ideas are sought).

* * *» » ¥ »
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* Include only questions that the respondent likely has knowledge about
(Interviewees will often guess if they don't know the information).
Require only one decision per question.

Have questions that can be interpreted in only one way.

Are as brief and simple as possible.

Have a format that is an easy to read.

* * * »

In short, the interview guide is a framework for eliciting responses. The
interviewer sets the framework but allows the interviewee ample freedom to
respond within the framework.

* Since you are interviewing to elicit information, most experts agree that
you should only be doing 15-20% of the talking. -

* Unless it is on the guide, don't ask questions that can be answered simply
with a yes or no. Try to draw out more informative responses.

* Unless you are conducting a group interview, try to interview in private.
This arrangement puts the interviewee at ease, portrays a feeling that you
think he's important, and doesn't break trains of thought.

Indicate how long the interview will last (approximately). Ask if it
would be possible to hold telephone calls or other potential interruptions.

* Do not be afraid to rely on your own body language--facial expressions,
voice modulations, and gestures. These nonverbal mannerisms can put the
interviewee at ease and keep him/her talking. Periods of silence can be
helpful), allowing the respondent a chance to relax and gather his thoughts
to complete an answer. Silences can also push an individual to complete
an answer that he was trying to avoid.

* Be patient, if an intecrviewee wanders or can't decide, summarize where you
are and repeat the question.

* Begin the interview by establishing your framework: who you are, what
you're doing., why this interviewee, and how information will be used.
Assure interviewee of confidentiality.

* Close the interview by thanking the interviewee and taking time to answer
any questions or handle concerns.

All interviews have a general flow to them. The team members start by
identifying who they are, why the evaluation is being conducted, and why the
interviewee has been asked to participate. It is best to begin with a few
simple questions on the position and background of the person interviewed.
Then, the interviewer moves into some topic that the interviewee can respond
to easily. moving progressively into more difficult topics. Questions are
grouped around common themes instead of jumping from topic to topic. When
shifting topics, transitions are used so it's clear to the interviewee that
another (new) topic is under discussion. The team member tries to use
different types of questions such as close-ended, open-ended, and probes -
moving generally from close-ended to open-ended to probes. Questions which
indictes which answer is "best" should be avoided. The interviewee should
always be given ample time to ask questions and supply his own remarks.

Three general types of approaches can be used in conducting interviews. Each
hag its own advantages.
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A non-directive interview approach is sometimes employed. This format
provides the respondent with the most latitude and is used primarily when the
interviewee has the needed information but might have difficulty communicating
it. The interviewer provides a warm supportive environment to help the
interviewee feel comfortable and keep talking. General questions are raised,
probes are used very infrequently, whereas faraphrasing of the responses is
utilized whenever appropriate. Silences in :onversations are handled in a
related manner with reassuring facial and bcdy gestures. This is close to an
informal exchange of information, but often ends up providing insufficient
information.

A structured interview approach is very different from the nondirective
approach. A specific set of interview questions are carefully worded and
sequences are planned to insure that each intecviewee hears the same wording
of each question in the same order. This approach does minimize variation
across interviewers, facilitate data collection and data analysis. However,
it inhibits the interviewer from exploring new issues, as well as reducing
flexibility needed to address individuval differences and circumstances.

The most useful interview approach for evaluations is the focused interview.
This approach pulls from the best of the two previously mentioned - a basic
ciie klist is used to focus the topics for discussion and to standardize
coverage, but it allows freedom and in-depth probing to meet the needs of the
particular situation.

Interview formats -- their setting and structure -- have an impact on the
overall interview quality. There are several types of interviewer-interviewee
arrangements: one interviewer to one interviewee, one interviewer to a group
of interviewees, or using two interviewers rather than one. Each of these has
its own advantages and disadvantages. A frequently used interview format isg
the one-to-one meeting. This approach is used whenever an issue is either
particularly important or sensitive, the interviewee requests privacy, or the
team member believes the most productive exchange would take place in such a
setting. In this situation, the interviewer has more control in directing the
interview, can probe into issues, is able to guarantee confidentiality, and is
protably more likely to get complete and honest responses. This type of
interview could take place in the individual's work place or in a restaurant —
both provide different advantages. However, this arrangement is not always
feasible due to time constraints, and physical surroundings.

Many evaluation teams use a modified format, with two interviewers to one
interviewee. This format provides a built-in check on information received
from the interviewee when written notes are not possible. Experience has also
shown that this arrangement allows sensitive issues to be raised knowing that
if negative reactions appear, a good solution is readily available. Prior to
the actual interview., the two interviewers meet to plan which one will raise
the sensitive questions. The other team member is instructed to watch for
negative reactions and introduce a new and neutral topic if appropriate. Tha
rest of the interview would then largely be conducted by this person and
steered away from any potentially sensitive areas. Unfortunately, this format
is more costly of team members' time for planning, conducting, and recording.

The group interviaw where a host country person is surrounded by friends
and/or colleagues usually creates a relaxed environment for discussion. The
group interview could take place spontaneously or be arranged by an team
member. It provides a yood starting point for other interviews and is a rich
source of data. In such instances, the interviewer L._s less direct control
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over the flow of communication but can gain a wealth of information. A second
member of the team helps record the key points in the discussion. The group
interview situation provides a chance for the interviewer to see issues
explored among individuals, hear different perspectives aired, and listen to a
multitude of topics brought up. Often the team member conducting the
interview will have to follow up some points raised in the group discussion
with selected individuais later. Good procedure also calls for some private
interviews with one or two members of the group who were not active
participants in the discussion. The group interview format has the added
advantage of showing the team's concern for gaining a complete understanding
of events and may be appropriate to get inputs from a group of junior
researchers.

Even though the team plans its itinerary, discusses interview formats, and
arranges for data collection activities throughout each day, conversations and
meetings also take place informally. Due to the frequency of the informal
conversational interviews, team members become adept at conducting impromptu
discussions and realizing the importance of keeping a record of these
exchanges.

The exchanges usually take place in relaxed unstrustured surroundings when the
other person's main thoughts are not focused on being interviewed per se but
rather on simply discussing current activities or immediate surroundings, for
example, while travelling. Responses in these settings are often more
spontaneous and candid than in the office or laboratory setting. These
exchanges present opportunities to explore new issues, raise questions of
clarification, talk with staff not on the interview schedule, and generally
allow people in the agricultural research community of the host country to
voice new concerns and offer new insights.

This permits the interviewer to be responsive to individual needs and unique
situations. Questionning is usually centered around the immediate situation
and elicits clear concrete examples from respondents. Unfortunately, these
exchanges are seldom coimplete. Therefore, the benefit of these informal
conversations is enhanced when follow-up conversations building on the earlier
talks and materials gathered elsewhere can be arranged.

Due to the large number of unplanned interviews as well as to update planned
interviews, team members try to keep running lists of questions and .ey issues
for further exploration. In this manner, they are always current about
important issues to the mission that need answering.

3. Keeping Records

The goal in recording information is to have a summary record of the
presentation, observation, or interview that is accurate, complete and
ugeful. An experienced interviewer and observer knows the limitations of
memory. Impressions that seem so clear during and immediately after an
interview or observation are substantially weaker at the end of the day., and
fainter yet at the end of the week. Without adequate records, the remarks
from one interview can "drift" into another; the sites at one station blur
into other observations. Confusion or uncertainty of sources is the result.
For these and other reasons, good interviewers take thorough notes during the
interview whenever possible and review the notes for completeness immediately
after the interview. A second review of the notes at the end of the day is
standard procedure. For those times when taking notes during the interview is
not possible or acceptable, writing up the intarview as soon afterwards as
possible is crucial.
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3.1. Guides and Checklists

The team uses several different means of recording, observational and
interview data. The most specific procedure is the use of a guide. The guide
includes a set of questions or items with a specified recording method for
each of the questions - e.g., presence/absence, frequency., rating scales, or
key words. The guide simplifies later analysis and enhances data consistency
because of the standardization of questions and categories for responses. In
addition to recording the observed activities, the team member notes the time
of year, geographical region and other relevant facts or conditions. This
additional information is important because the conditions under which the
observations were made may be directly related to what is observed (e.g.,
activity in the fields is affected by the fact that it is the -rainy season).

Checklists are similar to guides but less standardized in that the questions
are not completely specified. The response categories usually are not
provided on the checklist. The team members have a list of questions on the
checklist but are given complete discretion in choosing which to ask. With a
checklist, questions are on the instrument primarily to describe areas of
inquiry. The checklist is used in reviews where there is less interest in
compiling or combining the responses from different interviews. As with
interview guides, however, the team member is expected to describe, on the
interview checklist, the conditions under which the interview was conducted or
the observations were made.

The team's observation activities cover a broad range, anywhere from the
observation of laboratories where a guide or checklist might be ideal to an
individual farmer's plot of land where narrative field notes might be more
suitable. Guides can also be used for recording relationships between
individuals. For example, how a station director relates to researchers or
how an extension agent communicates with farmers.

Both guides and checklists are regarded as standardized forms. As such, they

have several important attributes, They:

* Help the interviewer remember what to cover and state the questions in a
manner that has been proven to be successful in previous missions.
Help the observer remember key things to observe.

* May help the interviewer and observer with preprinted categories of
responses that can be simply checked or circled.

* Help the team members identify topics or areas where information is needed.

* Make it much easier to combine information from different interviews and
observations, even those taken by different members of the team.

* Make it much easier for other members of the team to keep informed of
everyone's findings.

3.2. Field Notes

Field notes are not standardized. The team member merely takes notes, often
just key phrases, sketches, or a personal shorthand perhaps in a small
inconspicuous notebook. Although the field notes provide limited opportunity
to combine results of different interviews and observations, they may be the
most convenient and practical in some situations. This includes the situation
where the people being interviewed or observed would be distracted or
inhibited by the use of a guide or checklist. It also includes a variety of
other situations where the team member is either engaged in a discussion of
topics not adequately covered by the guide or checklist or engaged in an
activity that makes the use of a guide or checklist impractical (e.g., in a
car).
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The field notes need to be written up in a form that other members of the team
can understand as soon after the interview or observation as reasonably
possible. Moreover, even prior to the full write-up of the field notes, it is
very important for the team member to review the notes for completeness of at
least the major points that need to be rvecorded. Hopefully, the initial
review will occur immediately after the discussion and observation.

4. Data Analysis

Data analysis is a natural extension of planning and data collection. During
the analysis phase of the evaluation, the information collected is further
shaped into a form that is usable for discussing findings, developing
recommendations and writing the final report. o

Quite clearly the type of analysis chosen is dependent upon the particular
issues being examined and upon the nature of the data itself. The data are
organized around the most important topics of the mission as described in the
terms of reference and review objectives. The analysis is designed to bring
out the key issues identified during the mission.

The most frequently used method of analysis for information obtzined through
observations and interviews is a technique called content analysis. It iz a
hybrid of quantitative and qualitative methods. Content analysis involves
developing suitable categories for classifying responses, recording the
frequency of responses in ecach category, selecting verbatim comments which
seem typical or highlight special concerns. Content analysis is important for
two main reasons: first, so that one or two particularly well-written
comments do not overwhelm the actual trend: and second, so that as much useful
information as possible is obtained from the collected data.

Special attention is given to observational data which are generally analyzed
in light of the other data. The analyst asks a number of questions. Do the
observations confirm other data from presentations, interviews, and

docurzats? If not, were the observations representative? Do the observaticns
indicate a need for more investigation into any particular area? In cases
where structured observations were used, the observations can be tallied and
ana.yzed like questionnaire respouses.

Much of the analysis of presentation, interview, and observational information
consists of simple tabulations with sufficient indexing information to retrace
the source of comments or observations. Common sense is the best rule:

Do focus on the most important findings.

Do not draw strong inferences from one or two comments.

Do give appropriate weight to frequently or infrequently made comments.

Do indicate where there is diversity in the data - eg. diversity in farm

practices, diversity in the quality of agricultural research.

#* Do not make statistical assertions (i.e., "17 out of 20 farmers...") if
the cases were not selected in such a way that they can be used as a
representative sample,

* Do describe areas where follow-up activitiey might be warranted.

* * * %

Subject matter expertise also plays a strong but subtle role in the analysis
of data. As noted previously, expertise has its influence on both planning
and conducting of data-gathering activities. During the analysis phase, too,
Subject-matter knowledge influences fundamental decisions about what
information is most important and what, possibly disparate information, needs
to be considered together in addressing key issues.
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VI USING EVALUATIONS TC REASSESS RESEARCH AND DEVELOPMENT POLICIES:
A Retrospective Look at Rice Programs in the Ivory Coast

Chapter III demonstrated the advantages of integrating evaluation plans
into program design since the very objectives of the program are likely
to be better thought out and more realistic. This chapter illustrates
the way in which evaluation findings can lead to revisions of research
and development objectives and even to changes in policies in support of
those new objectives. The "logframe" (logical framework) for the design
and evaluation of development projects is a potentially powerful tool for
planners especially when applied flexibly to serve the needs of the
planner and not simply apnlied mechanistically te satisfy some
bureaucratic need for standardization of project design or evaluation
format. In this chapter we apply the logframe to look at the evolution
of Ivoirian policy towards the rice sector. The fact that this is a
retrospective look at Ivoirian rice policies gives us the benefit of
hindsight and allows us to identify the particular points in the strategy
where execution of the program was efficient but the basic hypotheses
proved to be incorrect and vice-versa. The important point is that at
ceveral points in the evolution of the development program, planners were
able to identify the problems and reorient the policies because they had
implicit goals (appropriate evaluation targets) against which they could
meaure their progress. Research priorities were then modified
accordingly.

a. The Problem

The Ivory Coast came to Independence in 1960 in the middle of an export
boom led by strong coffee and cocoa exports. Following Independence it
experienced a two-decade period of rapid economic growth which averaged
8% per annum over the period 1960-1980. The Ivory Coast's rapid growth
was aided by its close ties to France, its special role within the franc
zone, a libderal investment policy and its conscious efforts to maintain
the agricultural sector as an engine of growth. The rapid economic
growth was accompanied by rising per capita incomes and an increasing
degree of urbanization, factors which contributed to a rise in the per
capita consumption of rice. Local production did not keep pace with the
rise in consumption leading to large-scale imports which were seen as an
unnecessary charge on the balance of payments. Consequently, the
government declared a "rice crusade" beginning in the mid-1960's to
increase domestic production and to bring down imports of rice. The
crusade went through various phases as planners confronted unanticipated
problems in realizing their objectives. The logframe becomes a useful
tool in separating problems caused by the choice of research and
development strategy from problems experienced in the execution of the
chosen strategy because of other factors.

b. The Logframe

The logical framework provides a tool for project design and evaluation
which:

1. defines the project inputs, outputs, purpose and higher goals in
abjectively verifiable terms;
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2. hypothesizes the causal relationship between the inputs, output,
purpose, and goal;

3. articulates the assumptions (external influences and factors) which
will affect the causal lnkages; and

4, defines the indicators which will permit subsequent measurement or
verification of achievement of the defined ocutputs, purposes, and
goals.

The logframe implies that there is a causal linkage which runs from
inputs to outputs to purposes and to higher goals. The management of a
project is principally responsible for transforming inputs into outputs;
whether or not the achievement of those outputs leads to the achievement
of the projects purposes depends on the validity of the strategy of the
project. The logframe implies that each lower level in the hierarchy of
causation is necessary for the attainment of the higher level; if the
assumptions about the way in which constraining factors are overcome
prove to be correct, each lower level in the hierarchy should prove to be
sufficient for the attainment of the higher leval.

The lcgframe matrix, Table 11 (on page 50) ic a four-by-four matrix with
"Inputs", "Outputs", "Purpose" and "Goal" as rows going from bottom to
top in the hierarchy of causation. The columns from left to right are
the "Narrative Summary" (of the given input, output, purpose, or goal),
"Objectively Quantifiable Indicators" (of achievement for those
elements), '"Means of Verification", and the "Assumptions" which must be
macde about other factors, often outside the ~ontrol of the project, to
encure achievement.

c¢. The Rice Crusade 1967-70

The first phase of the rice crusade was a 'crash program" designed to
fill the gap between domestic consumption which had growth rapidly over
the first seven years since Independence. Table 10 presents data
indicating th2 nature of the problem preoccupying Ivoirian officials at
the time:

Table 10: Production and Consumption of Paddy and Imports of Milled Rice

Item 1960 1965 1966 1967 1968 1969 1970

Domestic Production 160.0 250.0 275.6 340.9 365.0 303.0 316.0
Domestic Consumption 220.0 364.0 412.0 380.0 444.0 394.0 460.0

Imports (milled rice) 42.0 58.8 g2.8 43.0 46.0 56.0 78.8

Note: One ton of milled rice = 1.6 tons of paddy equivalent.
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Table 11: Logframe for Rice Program 1966-70
Narrative Verifiable Means of Important
Summary Indicators Verification Assumptions
Goal:

- reduce rice
imports to
zero by 1975

- imports of
rice

- balance of
payments
statistics

- import licences

- consumption per

capita estimates
correct

~ urbanization and

income assumptions
correct

Purpose:

- transfer market- - sales by mills - SATMACI - increase in paddy
surplus of mills of milling statis- production
100.000T polished tics ~ milling yield 0.60
of milled rice rice - chamber of - merchants willing
to urban areas commerce sales to handle local

rice
OQutputs:
- increase in - yield and - yield surveys ~ extension efficient

paddy production
of 160.000 T
sold to mills

area planted

- extension
reports

in transmitting
packages and services

- package works under

small farm conditions
- guaranteed producer
price attractive

- government buys all

paddy offered

Inputs:
- improved seed

reaches farmers

- supplies and
services

- extension
reaches x % of
farmers

- decision by
government to
set producer
price+guarantee

- organization in
parastatal effi-
cient

- quantity of
seed distribu-
ted

- fertilizer/
credit

- Ratio of
Monit.eurs to
area planted

- producer

price

- creation of
SATMACI-Riz

- SATMACI
statistics

— SATMACI
statistice

- SATMACI
personnel
records

- interviews
with farmers

- statistics re:
training of
moniteurs,
sead, fertilizer
sales

- Research and multi-

plication services
coordinated

- SATMACI organizes

distribution and
supervises repayment
from

-~ SATMACI create train-
ning center, recruit
job, specialize by
region

- price is attractive
and actually paid

- parastatal form more
efficient than
Ministry
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When rice imports reached 83,000 metric tons in 1966, double what they
had been at Independence, the government declared a "crusade"” to
eliminate rice imports by 1975. The elimination of imports involved not
only substitution of existing imports but also provision for foreseeable
increases in demand. The rate at which the population would change its
tastes from roots and tubers to cereals was not known at the time
although it was well-known that consumption of cereals was much higher in
urban areas than in rural areas.

Table 11 presents the logframe for the "crash program" 1967-70. The
strategy for the short run concentrated on the 90% of rice producers
(accounting for 67% of the total domestic production) who were in upland
rice. There were several advantages in this strategy: it concentrated on
the mass of producers already familiar with rice; it required little
change in their techniques, IRAT (the French "Institute for Research in
Tropical Agronomy”) was relatively advanced in its research on rainfed
rice and the country had a seed muitiplication capability. The program
called for provision of improved seeds, fertilizer, and a very close
supervision by extension "monitors". Let us look at the elements that
were brought to bear on the problem. A successful program required
research results, organization, and supporting policies.

IRAT had already produced an improved variety of rice, Morobereken, which
was ready for extension on a wide scale. It was a rustic variety that
could withstand the vagaries of weather, it was resistant to seed
shedding, and resistant to local strains of pyriculariosis. It had the
disadvantage of a relatively long cycle (145-150 days) and presented
problems when planting dates were delayed by late rains and was subject
to lodging. However., it was a significant improvement over traditional
varieties. Researchers had obtained an average of 2.1 Tons per hectare
under rainfed conditions and planners believed that farmers would achieve
1.8 Tons with fertilizer and supervision. Through exchanges with Brazil,
Zaire, Senegal and Upper Volta, researchers introduced other varieties
with desirable characteristics suitable for particular regions of the
Ivory Coast.

In terms of organization, the Ivory Coast hzd positive experiences with
crop-specific programs entrusted to autonomous parastatal agencies.
Consequently, the government gave the rice program to SATMACI, the
Company for Technical Assistance for the Modernization of Agriculture in
the Ivory Coast, the parastatal body which had successfully carried out
the cocoa rehabilitation campaign. SATMACI adopted an extension strategy
which implicitly technological change as external to both the farmer and
the extension worker. Scientists developed the improved packages; low
level moniteurs (extension workers) were taught how to use the improved
packages and carry out demonstration plots (and little else), and the
moniteurs then saturated the countryside in the planned ratio of 1 worker
for every 100 hectares. It should be noted that at this stage the Ivory
Coast was still building up its educational system from a relatively low
base. Only a small percentage of students went on to secondary schools
and few of the fortunate few would work in the countryside. Thus, the
decision to carry out extension by large numbers of workers at low lavels
of training was imposed by circumstances. Given the crash nature of the
program and the level of the extension workers themselves, it was felt
that the role of the moniteur was to encourage farmers by demonstration,
force the farmers to respect planting dates and certain improved
techniques, and to make sure that credit and seed reached the farmers on
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time. SATMAC] did not have a supply of trained agriculturalists from
which to rec.uit these moniteurs. It recruited from among primary school
leavers with farming backgrounds and trained them in 6 month programs in
special centers created for the rice program.

SATMACI pr wided through its supply centers the improved seeds,
fertilizer, and equipment that farmers needed and the government built
rice mills in the important rice-producing regions to mill and store the
paddy that farmers were expected to produce. A guaranteed producer price
of 18 CFA/kg of paddy was established throughout the country.

The success of SATMACI-RIZ in bringing together all these inputs
necesary for the execution of the crash program is demonstrated- in Table

3 below:

Table 12: Distribution of New Inputs by SATMACI-RIZ

Input 1965 1966 1967 1968 1969 1970
No. of Moniteurs 80 193 666 694 n.a. n.a.
No. of Assistants 0 12 49 88 n.a-. 93
Seed Distributed

(metric tons) 99.5 259.2 595.2 1162.2 n.a. n.a.
Fertilizer 182.5 544.6 662.8 1125.8 1463.0 1643.0

The crash program was carried out efficiently by SATMACI. It received
the improved breeder seed from IRAT and multiplied it in sufficient
quantity to meet the needs of the regional directorates who had their
moniteurs with the technigues that research had provided for 2ach

region. There was an increase in productioi;, however this increase was
smaller than ti.» increase in consumption, variable from year to year, and
waz not transferred to the commercial networks where it could substitute
for the imports.

We can compare the goals of the SATMACI vice program with its expected
achievements as follows:

Table 13 : SATMACI Rice Program: Expected versus Actual Achievements

Indicator Expected Achievement Actual Achievement
Irrigated Area in 1970 35.000 12.400
Domestic Paddy Production (T) 295.000 320.000
Imports of Milled Rice (T) 0 79.000
Tons of Paddy Milled 100.000 11.200
Yield at Milling 60% 53%

Cost of Rice (ex-Factory) 35 CFA/kg 65 CFA/kg

Investment 1966~70(CFA) 3,670 billion 5.233 billion
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We may say that the program was executed very efficiently but the
strateéy proved to be wrong, at least in terms of the ultimate goal of
reducing imports, because there were factors which had not been taken
into account adequately when the strategy was formulated. Several things

occurred:

1. the farmers embraced the new seed, credit, fertilizer, and extension
advice and did produce more paddy;

2. traditional merchants, the Dioula, offered prices for unthreshed
paddy above the guaranteed producer price offered by the
government-owned mills and thus succeeded in diverting paddy to their
artisanal hullers for consumption in rural areas (where increased
rice consumption substituted in part for traditional consumption of
roots and tubers);

3. the government-owned mills failed to attract an adequate supply of
paddy and consequently operated far below their breakeven point for
efficient operation;

4. credit reimbursement barely reached 20% cince farmers who sold their
paddy to the Dioula did not have to go to the government mill where
the reimbursement would be deducted from their outstanding debts; and

5. the rice coming out of the govirnment mills was often of a lower
quality than that which could be imported. As a result, local
wholesalers were unwilling to market it. The government had to
institute a system of tied sales (jumelage) whereby a wholesaler was
required to purchase one ton of local rice for each ton of rice he
was permitted to import.

It is clear from the figures in Table 13 that the rice program in the
Ivory Coast achieved an increase in paddy production and invested heavily
in creating the conditions for further increases. However, it did not
capture a sufficient share of the increase to have an impact on imports
or to operate its mills profitably. Moreover, SATMACI recognized that it
would have to improve the quality of its milled rice to compete on the
urban market. For a while the government attempted to fight the Dioula
by licensing the purchase of paddy and banning the importation of spare
parts for their motor-driven hullers, however, it eventually decided that
the Dioula provided a service to a segment of the market not targetted by
SATMACI and were not the root of the problem of lack of supply of paddy.
They decided, therefore, to reorient the program in a way which made the
target explicitly a reduction in imports and not simply an increase in
production that was presumed to lead to a reduction of imports.
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d. Reorientation under SODERIZ 1970-77

The reorientation of the rice program may have taken on new urgency
because of the devaluation of the Freuch Franc in late 1969, a
devaluation which raigsed the CFA cost of imported rice at a time when the
government was not in a position to subsidize the consumer. Under the
reorientation of the rice program for the decade 1970-80, the government
took actions which affected the organization of the development effort,
the nature of supporting pclicies, and even the character of the
producers targetted by these efforts. This called also for a
reorientatioa of the research effort that supported the development
strategy.

The shift in strategy called for:

1. concentration of extension efforts on farmers producing paddy for
sale to the government mills:

2. particular attention to irrigated rice in the North and flood rice in
the Northwest:

3. an increase in the guaranteed producer price;

4. investment by the government in the creation of irrigated perimeters
and their colonization by rice farmers under contract to the mills;

5. the creation of a parastatal body with responsibility exclusively for
the development of rice cultivation.

In 1970, the government created SODERIZ, the Company for the Development
of Rice Cultivation in Ivory Coast, which then took over all buildings,
factories, equipment and operating funds previously owned by
SATMACI-Riz. ‘

A conditioning input to the revised strategy was the fixing of a retail
price for rice suffiriently high to permit SODERIZ to cover its milling
cocts after paying a farm gate price which was attractive to the

farmers. The former guaranteed producer prize had little effect on the
supply of paddy reaching the "modern" commercial networks because it was
too low. (It took 1.6 kg of paddy to makas one kilogram of "riz cargo"
selling for 45 CFA. If the farmer had sold his 1.6 kg of paddy to the
mill he would have received only 32 CFA. Thus his wife, with her mortar,
or the Dioula, with his huller, were both quite willing to capture the 13
CFA in value added per kilo which, over a day's labor, earned them the
equivalent of the wage of an industrial worker.) During 1971 and 1972
the government benefitted from low import prices of rice and from
subsidies from an "equalization fund" (Caisse de Péréquation) which
collected taxes on imported rice to enable it to maintain the retail
price at S5 CFA/kg. However, as soon as world prices began moving
upwards it was forced to raise the retail price. Table 5 demonstrates
how little room existed for encouragement of farmers when the retail
price was maintained at S5 CFA/kg:
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Tébla 14: Intermediate Costs from Paddy to Rice at Retail Level

Item CFA/kg in 1969
RETAIL PRICE OF RICE 55.00
-retail margin/kg 2.70
-~wholesale warehousing 0.20
-milling, grading, packing 6.20
-treatment, storage at factory 1.82 ~~
-transport to warehouse 2.15
~transport to collection point 3.00
-purchasing, haudling 1.50
-impurities (stones, humidity) 1.00
-sacks for collection 0.83
TOTAL INTERMEDIATE COSTS 22.00
MAXIMUM FARM GATE PARITY PRICE FOR MILLED RICE 33.00
MAXIMUM FARM GATE PADDY PRICE (at 0.6 conversion) 20.00

In 1973, citing rising world prices, the government raised the producer
price for first quality paddy to 28 CFA/kg and for secund quality paddy
from 20 to 23 CFA/kg. The retail price rose to 80 CFA/kg for milled rice.

The shift to irrigated production was aided by funding from the European
Development Fund, the Coffee Diversification Fund and by technical
assistance from Taiwan. The presumed advantages of full irrigation were
the high yield potential and the protection that full irrigation offered
from the vagaries of climate. (Putting ourselves in the planne:s
position, we note that this was a period of drought in the Sahel which
necessarily had an influence on the Ivorvy Coast). There were, however,
certain disadvantages with the strategy. The Chinese semi-dwarf
varieties (Taichung Native I and I Kong Pao) were found to perform well
under rigidly controlled conditicns but did not fare well under other
conditions and were susceptible to disease (pyricularia oryzae) where
water stress occurred. IR 5 and IR 8 became the basis for wet rice in
the Ivory Coast. While these IRRI varieties are high yielding, and
resist lodging they are sensitive to disease under stress conditions.

The problem of irrigation in the Ivory Coast. however, lies more with
respect to the nature of the population into which it is being introduced
than to the failure of researchers to produce the appropriate varieties.
The problems were both social and technical. In the first place, the
Ivoiriang had little experience with irrigation and did not adopt it
readily. The government, faced with its problem of imports, began to
grant land to foreign Africans (mostly Malians and Upper Voltans) who
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agreed to the contractual conditions of selling their paddy to the
SODERIZ mills. This cession of land and concentration of investments for
the benefit of foreigners created strong opposition among the local
population. The problem was also technical: SODERIZ itself had to
upgrade its exteasion staff before it was prepared to undertake the task
of preparing the local population for full irrigation.

In addition to the very high investment cost of irrigation with full
control of water, there is a management requirement which went beyond the
stage of development of the farmers. Moreover, research still had not
fully solved the problems of weeds, disease, and seed storage for
irrigated varieties.

While the policy stressed the shift to irrijation, it is a fact that the
increase in production that took place over the period 1970-77 was
largely due to increases in output from the rainfed areas, which
continued to receive distributions of seeds and fertilizer, and which
responded to a large increase in the producer price. Table 6 presents
the principal rice statistics for the period 1970-77.

Table 15 : Principal Rice Statistics 1970-77

Year Area Paddy Production Rice Imports Producer Price
(1000ha) (1000 tons) (1000 tons) (CFA/kg)
1970 289 316 78.8 20
1971 282 385 97.3 23
1972 282 320 77.1 23
1973 290 335 147.9 23
1974 317 406 73.0 75
1975 390 496 1.6 75
1976 398 460 2.3 75
1977 409 477 147.5 75

It is clear from the above figures that the increase in paddy production
which took place over the period was due to an increase in area planted
to rice rather than to increases in yields that could only come from
irrigation. The large increase in area came in 1974-77 when the increase
in the guaranteed producer price to 75 CFA/kg encouraged farmers to
increase their deliveries to the SODERIZ mills. In 1976, the govecnment
began to claim that its policies had eliminated rice imports except for
"luxury" imports.

Unfortunately, the policy did not lead to a sustainable level of
production for several reasons:

1. SODERIZ was both financially and physically unable to purchase, mill,
and store all of the paddy that was delivered to it at the guaranteed
producer price of 75 CFA/kg. In 1975, SODERIZ mills treated 100.000
tons of paddy which took them to their capacity. Once SODERIZ was no
longer able to treat or store additional paddy it began to turn
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away farmers who were then forced to sell their paddy on the
traditional market at approximately 60% of the guaranteed producer
price. The refusal formally took the form of refusing paddy with
excessive humidity or too high a degree of impurities but the farmers
understood the actual situation and have since proven to be skeptical
of price promiszs.

2., The source of funding for the support price established for rice had
traditionally been the Caisse de Péréquation which taxed imported
rice and used the proceeds to support the price paid to domestic
producers. When world prices were low and imports were significant
this provided adequate resources. However, with rising world prices
and declining imports both the tax wedge and the base to which it
applied were becoming smaller. Since the Government was unwilling to
see a permanent drain on is other resources by continuing to
subsidize rice consumption to this extent, it raised prices to
consumers.

3. Imports began rising again in 1977 as consumption continued to grow
and farmers began to return to their traditional crops which they had
abandoned for rice when its price was abnormally high. Farmers
demonstrated once again that they have a high degree of
responsiveness to prices incentives: they will produce more rice
(and less maize, cotton, or yams) when the price of paddy rises
relative to the price of those alternative crops. However, they also
demonstrated that there is no theoretical or practical reason to
believe that they will produce more of all crops if all prices rise
at the same time and the rise in the price of paddy was shortly
followed by pressure to raise cotton prices as well,

4. There were serious questions raised about the management of SODERIZ
and of the whole group of parastatal organizations which had grown up
since Independence. Abuses of the autonomy, mismanagement of funds
and a general lack of coherence among activities led the Government
to undertake a general investigation of the role of parastatal bodies.

d. The Search for a Strategy: 1978-84

By the mid 1970's both research and development were studying the need to
change from a sectorial strategy to a regional strategy. It was
recognized that successful sectorial programs soon ran up against
constraints imposed by other crops in the farmer's system and thus a more
integrated approach was recommended. On the research side, the
Government begezn to talk about Ivoirianizing and regionalizing the French
institutes working in the country: instead of maintaining separate
crop-specific institutes the Ivory Coast wanted to integrate them into
regional institutes. IRAT in Bouake would be joined with the livestock
institute and the cotton institute to form an Institute of the

Savannahs. This reorganization of research is still not complete since
it involves several bilateral issues having to do with Franco-Ivoirian
cooperaticn. At the same time, development efforts were regionalized.
SODERIZ was abolished and its functions were divided among a series of
parastatals with regional responsibilities. The cotton agency took over
"development research and extension" in the North, the oilpalm agency
took over these functions in areas where it was represented, SATMACI
regained its role in the coffee and cocoa areas, while the Office for
the Commercialization of Agricultural Products took over the operation of
the rice mills.
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Thix reorganization of research and development takes place against a
background of a generally healthy agricultural sector with some worrisome
tendencies in paddy production. The trend in the production of basic
foodstuffs indicates a continued high responsiveness of farmers to market
conditions and underlines the importance of stable marketing conditions
if one is to carry out and monitor a cereals policy. Table 7 presents
the gross production of principal food crops in thousands of tons:

Table 16: Gross Production of Principal Food Cropps (1000 T)

Crop 1978 1979 1980 1981 1982

Paddy 504 534 511 450 400
Maize 264 275 280 287 415
Millet 45 46 47 44 48
Sorghum 32 33 34 33 51

Yam 1984 2068 2068 2230 3050
Cassava 1056 1112 1112 1218 921
Plantain Banana 1123 1178 1178 1278 1356
Taro 274 287 287 304 340
Groundnut —-— —_—— —— 56 67

The Development Plan for 1976-80 had called for the investment of 21
Billion CFA to develop 35.000 hectares with full or partial water control
and to add 30.000 hectares of improved upland cultivation. On the basis
of this investment, the Ivory Coast was forecasting the production of an
additional 350.000 tons of paddy by 1980 which would leave only 65.000
tons of rice to be imported. Even the World Bank, citing the impressive
responsiveness of farmers to improved prices in 1974 suggested a scaling
down of the investment targets in irrigation and for more attention to
improved cultivation of rice in stable rotations in the savannah areas.

From 1980 onwards, there was some uncertainty about the strategy to be
adopted. The Minister of Agriculture attributed the faltering of the
rice program to the continuing drought and the "poor management" of
SODERIZ. The turning over of the program to parastatals without any
previous experience in rice led to a period of marking time while they
became familiar with the host of problems facing the sector. (While they
might have been organized to provide extension to farmers they were
certainly unfamiliar with the supply and marketing problems). It was
estimated that in 1979 there were 24.000 hectare/cycles (offering a
production potential of 84.000 tons of paddy) potentially available in
the Ivory Coast but that only 40% of the capacity was utilized.
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The Minister defined the new policy as follows:
Our production rests practically 90% on rainfed rice and the
dependence on rain poses very serious problems for us. One of the
strategies envisaged since 1970 is therefore to produce under water
control: irrigated rice. But there is a very elaborate technique to
which the Ivoirians were not accustomed and which demands a certain
discipline. The several technical difficulties which we knew
(drought) added to those experienced by the parastatal extension
organizations have meant that this production has stagnated and even
fallen. The new policy of the Government is to continue with rainfed
production but this time in rotacion with, for example, cotton,
soybean, or in association (with coffee) and above all to-intensify
production of irrigated rice in creating or recuperating the lowlands
which were equipped five or ten years ago.

The relative stagnation of rainfed cultivation was attributed to
difficulties experienced in reorganizing the extension programs and to
the diasaffection on the part of the farmers created by uncertainties as
to the market guaranteed by the government. In fact, in 1981 only 10% of
the area under cultivation was supervised by extension workers. The
target is to have supervision of 94.500 ha of rainfed cultivation and
50.500 ha of irrigated production (or 30% of the area cultivated) by
1985. Even if this goal is achieved, the country may still be obliged to
import about 40% of its rice needs.

The Plan Paddy outlines the contribution of each type of rice cultivation

to the reduction of imports over the period 1980-1990. Table 17 presents
the targets and the requirements for achieving them for 1985 and 1990.

Table 17: The Plan Paddy (tons of paddy)

1980 1985 1990
Glokal Production Objective 396.000 570.000 975.090
Coming from production trends 396.000 430.000 455.000
Operational Production Objective - 140.000 520.000

The planners estimated the growth in consumption based on certain
assumptions about growth of incomes, urbanization, and consumption per
capita in rural and urban areas. Projecting the trend of output of paddy
they derived an estimate of availability of paddy without major new
efforts. The difference between demand and supply became their
"Operational Production Objective". 1In terms of the logframe this would
correspond to the row "outputs".
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The planners then looked at the "strategic means' to achieve the
additional output:

Table 17 (continued): The Plan Paddy

Strategic Meaas: Expected Production 1985 1990
-Irrigated Cultivation
—-recovery existing areas 39.000 39.000
-new developments 61.000 121.000
-Better extension and marketing
in traditional rainfed areas 40.000 70.000
-Mechanized rainfed rice within modernization
programs (*) 290.000
of which: animal traction (100.000)
tractorized cultivation (190.000)
Physical Inputs Required:
-New development of irrigated lowlands at
1.5 cycles/ha and 3.5 T/cycle Hectares: 11.600 11.400
~Animal Traction (1.5 T/ha) Hectares: 65.000
Tractorized Cultivation (3.0 T/ha) Hectares: 57.000
Imports of Rice Required: Tons: 250.000 200.000

(%) Any increases coming out of these programs will serve to reduce

imports.

It is evident that the government is looking to a major effort in

irrigated cultivation over the period 1980-85 and to new programs in

mechanized cultivation over the period 1985-90 to reduce the rice

deficit. Both of these orientations assume that the population is able

to assimilate and participate in the new techniques proposed.

The Government proposes a number of supporting actions which are
considered necessary to improve rice marketing:

1. the opening and maintenance of rural roads

2. increased emphasis on cooperatives to take advantage of the fixed
marketing commissions for each function from collection at the farm

gate to delivery to the mill;
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3. increased capacity at the mills to buy and store paddy (which will
raise the milling capacity from 100.000 T in 1980 to 280.000 T in

1985): and

4. improved diffusion of information about prices and markets to allow
both Government and private firms to react to distortions in the

market.

Since January 1984, the Government has set the price of paddy at 80
CFA/kg at the farm gate with additional commissions payable to farmers or
cooperatives who collect and deliver their paddy to the mill (where the
price is 95 CFA/kg). This may be considered an incentive price to
encourage farmers back to rice and to help overcome an estimaféed 300.000
Tons of rice that are expected to be imported in 1984 as a result of the
drought and continuing high consumption.

e. Implications for Agricultural Research

It is clear from the objectives outlined in Table 8 that the Government
looks to lowland rainfed rice with some water retention facilities as the
intermediate solution to the import problem. The technique is seen as an
excellent introduction to intensive irrigated cultivation and involves
smaller engineecring investments and a lower level of management than
full-scale irrigation. Researchers have argued that it is not necessary
to look for a high yielding variety with a maximum potential but to find
a variety with the necessary resistances (drought, flood, disease) which
can be sown across a wide range of ecological conditions and still give
stable yields. The current recommended varieties all have some
properties which are undesirable. (Iguape Cateto originally from Brazil
has a tendency to lodge and exhibits some seed shedding while IM 16 from
Guinée has disease problems and is photoperiodic.)

It is quite clear that the research services have been able to
respond to the different orientations in policy and bring usable
varieties of upland rice, irrigated rice, and rainfed lowland rice into
multiplication. However, given limited resources, the research services
must be able to concentrate their effort on development of varieties
which will be supported by realistic development policies. Rice is
considered one of the important commodity programs in the Ivory Coast but
it accounts for only 15% of the scientific manyears devoted to research
on commodities. The ISNAR review of the Ivoirian system notes the
following allocation of manyears

Table 18: Scientific Manyears Allocated to Principal Crop Programs 1983

Program Total Number of Scientific Man-Years
Oilpalm 17.5
Coconut 8.5
Rubber 14.5
Coffee 10.0
Cocoa 9.5
Pineapple 9.0
Banana 8.0
Rice 14.0
Cotton 7.0

w
(=]
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TOTAL LARGE PROGRAMS
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The 14 scientists working on rice are, consequently, divided among
programs aiming at improved upland rice for use in mechanized systems,
flood rice, and irrigated rice. Undoubtedly each type of rice has its
role to play in the short and long term strategy but 14 scientists are
unlikely to produce the research results that a '"crusade" would require.
There appears to ba a consensus on the need to develop a variety that
offers stable yields in both pure rainfed conditions and in lowland
cultivation with some retention of water.

Concluding Obgervations

In the preceding pages we have attempted to analyze the evolution of
Ivoirian rice policies since the beginning of the rice "crusade" in

1965. The initial strategy based on extension and marketing efforts
among traditional farmers in upland cultivation proved inadequate to the
task. A reorientation of the program towards development of
fully-irrigated cultivation ran up against a constraint imposed by
finances, price policies, and the difficulties in spreading the method
among Ivoirian farmers. Following a reorganization of the research and
development structures, the Government is looking to the development of
lowlands where some form of water retention provides an introduction to
irrigation and lays the groundwork for future development of
full-irrigation among the population. A parallel effort is called for in
the development of upland rice in stable rotations with mechanized
cultivation. Both of these strategies will call for investments and
supporting research enabling the rice sector to advance its general level
of technology beyon. what has been known in Ivory Coast to date.



VII CENTRAL MONITORING AND EVALUATION

This reprint of a course note (CN-318, Nov. 1980) from the Economic
Development Institute of IBRD describes how monitoring and evaluation proce-

dures are organized in a few countries.

This paper is concernmed with the role of central monitoring and
evalv.xation1 units in bringing about a more effeccive achievement of the
development objectives of Third World Countries. About.r.:‘wen:y such
units have been esrablished in cthe L.D.C.s, most with the objective of
identifying and resolving difficulties experienced in planning and
inplementing development projects and programs. These units have been
located {n the Central Planning Agency, in the Ministry of Finance, or
in other agencies of tle central adminiscration. Their procedures,
their systems of gathering data, the analyses that they use, and the
administrative impact that they have are different and varied. From
this diversity, however, come a number of basic principles and practices
which can be used to strengthen the overall development process, and to
enhance the contribution that a cenzral monitoring and evaluation unit

can make.

The paper is based on an on-going study of the actual practices of
monitoring and evaluation units in a number of Third World Countries.
This study 1is not yet completed, but sufficient material has been
gachered from which to develop some reasonably firm conclusions. The
conclusions have been based on a review and analysis of the systems that
are in operation, on an analysis of the administrative and managerial

concepts underlying monitoring and evaluacion, as well as on the many

l For a definition and discussion of the terms "monitoring" and
"evaluation", see Appendix A.
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discussions with officials who operate these systems in the L.D.C.s and

in the bilateral and amultilaceral agencies.

Central wmonitoring and evaluation units are not a new concept.
They were first introduced in a few countries in aAsia and in Llatin
America in 1961 or 1962, although India had started a central evaluation
unit 1in the Planning Commission as early as 1952. Some. .;)f the early
monitoring activities were conceived as a method of supervising cthe
managerial performance of the implementing agencies, but the objectives
of most units were largely as they are today i.e., to held identify and
resolve problems that were occurring during the implementation of
projects and programs. The original units were also conceived as
systems to provide 1information for the visual display of progress
achieved in national developmental efforts. This concept, which
appeared to have been drawn from the ''operations room" or 'management
information . ~ncer" concepts then prevalent in private industry, has
since been dropped. Only two countries of the eight surveyed to date,

Malaysia and Sri Lanka, still hive a display center.

Another change that has occurred in the last decade has been an
increased emphasis on the role of evaluation in the development
process. Although the early units ware concerned with evaluating the
methods and processes of laplementation, more recent cevaluation efforts
have emphasized the assessment of the impact of the project components
and the extent to which the project will achiave {ts objectives. This
enphasis has been a significant one, but has raised problems of
combining the monitoring and the evaluation functions of the units, and

of determining how current evaluation techniques can be incorporated
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into the activities of a central unic. The original terms used to
describe the work of the units ware "a;onitoring”, ‘'sroject control", or
"project follow=-up': activities that were concerned with checking
progress towards project objectives, and identifying and resolving the
problems that were hindering this achievement. although such activities
also encompassed the evaluation of whether the project would achieve its
objectives or not, the increased emphasis over recent years on rural and
poverty alleviation programs has {ntroduced complexities into this

evaluation process.

There has been, therefore, a widening in the operational objectives
of some of the units. In addition, the varilety of operating methods
that are used to achieve these objectives raise questions as to which
are the more effective approaches that could be adopted. This paper
examines and attempts to answer such questions. It takes the results of
the partially completed survey coveiing the eight countries*, and draws

conclusions on the most effective approaches to deciding:

(1) The role of central monitoring uaits vis-a-vis ministry or

project monitoring

2) The optimum objectives and functions of tha central units.
i.e. the extent to which the unit monicors progress and

identifies problems that are occurring, or whether it also

Guatemala, tonduras, India, Indonesia, Jamaica, Malaysia, Peru and
Sri Lanka. When completed, approximacely 12 units will bs covered
by the study.
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undertakes cthe task of evaluating the achievement of the

intended social and economic impact of the project.

3) The types of projects and programs to be covered by the
units. i.e. wvhether the unit covers all projects or only
those key projects which have a significant dimpact on the

overall ratz of development.

4) The responsibilities of the unit in resolving implementation
difficultias. i.e. whetllar the unit becomes involved in the
problem solving process, or whather it sinply reports
difficulties to the responsible ministry or agency of

government,
5) The optimum location of the unit in the administracive
structure of the central goverrment and i.s relationships with

the operating ministries and the projacts.

6) The methods of gathering, reporting and analysing data.

CENTRAL VS MINISTRY MONITORING

One factor that needs to be examined at an early stage is the
relationship that the central monitoring and evaluation units have to
any monitoriug activities in the implementing ministry or iu the project

itsaelf.
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All project nanagers, of course, monitor their own projects and to
the best of their abilities, evaluate the effactiveness of their
activities. In the study, a few nministries also uperated formal
wonitoring systems; very few had established formal evaluation
systems. No duplication of evaluation activities, howaver, between the

ministries and the central unit ums olLserved on the s:u.dy... )

With the exception of two units that were monitoring overall plan
implementation, however, all units {n the study received their
nonitoring information directly from the projec:.. Their data gathering
processes, therefore, generally bypassed the operating wministries. In
the few cases where ministries operated monitoring systems, the same

data were generally used by the ministry and the central umit.

Any action that was taken on .monitoring information, however
involved the responsible ministry, either through the unic reporting to
the minlstry on the progress and problems on its projects, and leaving
any corrective action to the ministry, or the joint taking by the unit
and the ministry of any cocrective action that was necessary. In a few

cases, major problems that were either commoa to many

» With some exceptions, this paper uses the term project to encompass
both projects and programs. A project is defined as an activity
with a finite completion date that forms part of a wider program.
A program may have an end point (e.g. a program to develop self-
sufficiency in food producticn) or it may be an om=going activity
of government without any definable eoi point (e.g. a continuing
rural subsidy program). A project, c¢r a program, consists of a
series of inputs and outputs in which the outputs from earlier
series becomes the inputs to subsequant work effor:t, aventually
culminating in, to usea the terminology of USAID’s Logical
Framework, the achievement of project purpose and program goal.
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ministries or which were a significanct impediment to overall development

vare tackled by the monitoring unit on a unilateral basis.

Although it might seem that a three tier 3ystem of reporting, from
the project to the ministry and thence to the central unit, would be an
approach that would preserve the autonomy of the ministries, (and which
also would provide a capability for an exception reportingwcomponen: in
the system) in no casa was this three tier system developed. It would

appear that there could be three reasons for the units having developed

a direct project to central unit reporting framework:

(1) The relative speed and simplicity of a system that required
one rather than two tiers of {nformation flow.

(11) The preservation of the miniscries’ autonomy through the way
this information was handled after its receipt, rather than in
through its reporting.

(111) The advantages, as 1is discussed in a later section on the
optimum location of a central unit, of having a unit that
directly spans most of t.e major development activety in the

country.

OBJECTIVES AND FUNCTIONS OF THE UNITS

A central monitoring and evaluation unit has as its overriding
objectivea che improvement of the affectivenass and rate of
davelopment. The methods of operation that were used to achieve this

objective, however, varied considerably. The various functions that the
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units had adopted, none of which were mutually exclusive, and each of

walch varied in the methods that were used, were:

2)

k)

4)

To monitor implementation, so as to iaprove the performance,
cost and timeliness with which the objectives of the councry’s
developmental projects are achieved. This funcci-.o}x included a
direct involvement in improving implementation in the case of

sone units, but not in the case of others.

To evaluate the social, ecomomic or administrative
effectiveness of on-going projects, in order to optimize the
impact of current projects, or to improve the efficiency with
which the current projects ware being implemented (on-going

evaluation).

To carry out evaluations on completed projects, in order co
increase tha aeffectiveness with which new projects are planned

(ex-post evaluation).

To monitor performance, by sector, in tha implementation of
national development objectives (usually ambodied in annual or
five year plan targets). Such a monitoring process would be
designed to strengthen the planning and plan implementation
process, vrather than the planning and implementation of

individual projects.
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5) To control capital budger expenditures by monitoring and
compiling actual expenditures on a periodic basis, (This
function 1s part of a broader monitoring function, but has
been treated separately as it was a distinct and separate

activity for one of the monitoring units).
Of the eight units surveyed to date:

. All  eight had the objective of monitoring project
implementation performance (bot for two of the wnits, it was not a

primary objective).

¢ Two countries, India and Malaysia, had separate avaluation
units in the sal;:e central govermment agency as the monitoring unit,
respongible for evaluating the s.ocial or economic i{mpact of on-
going and to a very small extent, completed projects. A further
tw units (Peru and Honduras) carried out limited on~going

evaluation activirias alcae wirth rhair monitoring activites.

. Two wnits, India and Sri lanka, were working primarily towards
the fourth objective of monitoring achievement agaianst annual or
five ysar targets. The two uniti, howaver, did not monitor broad
indicators of development progress. In both these countries, much
of the industrial and modern agricultural sectors were under public
ownership, and the units monitored the performance of salacted

sectors of the economy by measuring the budget and production
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achievements of govermment agencies and corporations. Both of the

units also undertook some project monitoring.

. Only one unit in the survey (although a number of units not
included in the survey are known to carry out this function) had
the fifth objective of monitoring capital btudget expe-n..c‘licures, In
the survey unit, the function had been :dopted as an attempt to
strengthen the poor performance of the operational agencies in

achieving capital budget targets.

The majority of the monitoring units in practice, therefore, had
the objective of improving the implementation process. A small portion
of them was concerned with evaluating administrative effectiveness and
project {mpact. A more widespread adoption of the sacond, third and
fourth objectives, however, can be achi-eved by adding daca collection or
survey research facilities into the system. They are not contradictory
with the first objective. This possibility raises the question of
whether units should include the additional functions of (1) a more
widespread adoption of 1impact and process evluation practices, (ii)
gathering and evaluating of information on completed projects that would
help improve the planning projects and programs in tha country, (iii)
the monitoring of overall develorment progress through the adoption and
meagurement of various social and economic indicators and (iv)

wonitoring capital expanditures.
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The answers to these questions will become clearer as we discuss
the methods of operation, location and effectiveness of a ceatral
monitoring and evaluation unit., It may be mentioned now, however, that
the additional functions belong, in practice, to a separate
administrative activity in most Third World goverrments. They are
essentially designed to strengthen the planning process. Implementation
is a manag.anent function that uses different disciplines and skills. A
unit that {s wmonitoring implementation will ctherefore tend to use
different skills then it would in evaluating project impact. These are
possibly the reasons why the only two countries that had evaluation
units kept them administratively separate from the units which monitored

project implementation.

There are further factors at work which inhibit an integration of
planning with {implementation. One {3 cthe widespread practice under
which planning units, either in the central government or in the
operating ministries, have little responsibility for implementation.
The possible reason why planning agencies do not concern themselves with
{mplementation ig that many planning agencies and units in Third World
Countries, unfortunate as it may be, do not have the status, the direct
influence, or the skills to examine problems of implementation, or to
advocate successfully tha policies and managerial decisions that would
rectify implementation difficulties. Yonitoring and evaluation
activities tend to concentrate on improving implementation, therefore,
and to exclude the evaluation activities which are more concerned with

the planning process.
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Nevertheless, it is possible, and highly desirable, to improve the
integration of project and program planning with implementa:ion.*
Although the implications of this step would be to extend the practices
of a number of the units, a more widespread inclusion of impact
evaluation as one of the tasks of a monit.oring and evaluation unit would

certainly add to the overall effectiveness of such a unit. )

In this paper we have adopted a pragmatic viewpoint. If the
monitoring and evaluation units {in practice have an objective of
improving the implementation process, and 1f there are conceptual and
administrative difficulties 1in extending this objective, then the
orimary focus of the paper must relate to the implementation process;
L.e. to the determination of those practices which enable a central
monitoring and evaluation unit to improve the implementation of projects

and programs.

DROJECTS AND PROGRAMS COVERED 3Y TOWE (NITS

(a) Types of Program

In practice, most of the monitoring and evaluacion units did not

cover programs such as incentive or subsidy programs, etc., nor did

In many of ths newer projects, it is a vital step. The uncercain
nacure of the outcomes make a continuing assessmenc of results and
a continued replanning of the project necessary for the successful
management of tha project implementacion. See ths author’s paper
on Probloms of Implementation, Economic Development Institute,
Washington D.C. 1980.
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they often include social welfare programs such as wmatermal & child
health, nutrition, family planning, etc. wWhen the unit did include
human resource development programs and related activities, it was often
only the infrastructure aspects of the programs that were covered, and
rarely was the economic or social effectiveness of these programs

evaluated.

There are possibly three reasons for an incomplete coverage of this
type of program:
1) Some monitoring units only covered the larger development

programs, which tended to exclude social welfare projects;

2) The legacy of the moaitoring developments of earlier years, in
which the cost/tinme/performance aspects of mwmanaging Infrastructure
projects received the emphasis in the wmanagement literature, and which,
in combination with the relative newness of programs aimed at improving
the conditions of the poor in the Third %Yorld, has caused some

uncertainity as to how the "new type" project should be monitored.

J) The relative ease with which the physical aspects of programs
can be monitored. The outputs of gocial programs are difficult to
monitor (although inputs are relatively simple), and usually require

more elaborate social survey research methods.

There i3, however, no reason why units should not =monitor the more
complex social development programs of tha goverrment. Some of these

programs are likely, in fact, to hava a more significant impact on
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social well-being or on economic growth than nmany of the projects that
are nonitored. 1lhe problem, of course, lies in developing the svstems,
techniques and skills that will enable such programs to be effectively

monitored and evaluated.

(b) Total coverage of projects versus coverage of key oroj.e“ct:s

An i{ssue that has to be resolved by a gzovermment intending to
establish a central monitoring unit {s whether it wishes to cover all
development projects in the country or whether it wants to monic¢or only
those projects that require a large investment or which would appear to

have significant developmental or political impact.

The advantages of limiting the coverage of the unit to key projects

are:

(1) Usually a higher percentage of the development budget is spent
on a few major projects than it is on the remaining multitude of smaller
projects. Concentration on the fe projects therefore 1is likely to
provide control over a large portion of the current developmental

effort.

(11) The unit has no need to davelop the sophiscticated data
collection and processing procedures, or to recruit the large number of
highly skilled people that would be required if all projects ware to be
monitored. It is no coincidence that two out of tha three systems in
the survey that used elaectronic data processing ware attempting to covar

all projects. In these cases, the number of projects being monitored
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ran Iinto tha thousands, and electroniec data processing presented the
only viable way of sorting cthe large amounts of data cthat were
produced. Both these units, incidentally, acted primarily as data
processors. Yost of the problems that they identified were referred to

the line ministries or to other agencies of goverrment for resolution.

(111) “onitoring of a smaller number of key projects and programs
enables the unit to become more closely iovolved in each project, thus
prcviding the cpportunity for a more accurate analysis of the causes
behind problems and, if desired, ‘for contributing more effectively to

the regsolution ol difficulties that may occur.

The advantages to be gained by limiting the coverage of the
oonitoring system to a few projects would certainly indicate that any
country establishing a monitoring unit could develop a more effective
system 1f it first covered only key projec:s: It could then use the
experience gained in the process to determine the manner and the extent

to which it wished to widen its monitoring coverage.

The advantage of a full coverage is that it enables ths work of all
govermment agencies to be reviewed. In addition, many small projects
frequently have problems that are not experienced by larger projects.
They are usually executed by the regional administrations of line
miniscries or by local authorities, they do not usually receive foreign
agsistance and, in their lack of visibility, are often starvaed of
financial or skill resourcas., I[f they are not monitored centrally, then
their common problems will taka a longer time to emerge, and to be

resolved.
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Connected with decisions regarding the coverage of projects by the
central wmonitoring and evaluation system, however, ara questions
relating to the ctypes of problems which can be resolved, the
responsibilities cthat a centralized agency can exercise in solving
problems that arise in the executive departments of govermment, and the
most effective location in the central govermment of a mc;n';l.t:oring unit
under the various operating conditions that could arise. These Lssues

are discussed in the following sections.

THE IESPONSISBILITIES OP THBE UNIT IN RESOLVING IMPLEMENTATION PROBLEMS

The objective of any investment made in a development project or
program is to achieve a level of developmental progress greater than

would be obtained by altermative uses of the invested resources.

The achievement of this objective can be negated in one, or both,

of only two ways:

1) The inputs that want in to the project or program did not go
in as planned, Either they were sufficiently late to delay the project,
or they cost too much, or their performance as an input was below
expected levels. The benefits that were derived, or the costs that were

incurred were, therefore, not as planned.

2) The mix of inputs went in as planned, but they did not or
could not, cause the expectad output. This difficulcy arisas because

the knowledge of expacted input-output relationships 1is, during the
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planning phase, incomplete or faulty. It i{s more likely to occur in
programs that depend on the responses of {individuals to developmental
inputs. Infrastructure projects are the result of an engineering design
and, although the end result does not always conform with the plan,
there 13 less liklihood of poor or incomplete project design (or a
design based on incomplete lmowledge) being the reason for inadequate

output performance.

An example of difficulties of both types (and of the entwined
nature of monitoring and evaluation) that could be experienced in
practice are the assumption that a new seeds distribution program would
produce cercain yields. The yields may not be achieved, howaver,
because the planning assumptions on expected yields ware wrong, oOr
because the seeds were delivered too late, or cost too much to be

acceptable to the farmer, etc.

¥onitoring and evaluation should pick up any of these issues. It
may require simple observation for the project manager to ascertain the
cause of the problem, or it may require an elaborate survey research

study.

The cause of a project’s difficulties could also arise in one or
more of several agencies cf govermment. If we take as an evample the
seeds distribution program cited above, the poor ylelds could arise
because:

* the site management ree onsible for implementation did not

distribute the seeds to the cooperatives in tima for the

faruers to use them,
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* the the purchasing officer at the central office dizZn’t order

the seeds in time,

. other agencies within the overall govermment administrative
structure, {(such as the seed supplying agérﬁ:y, or the

financing agency, etc.) did not contribute a. planned,

¢ planning bodies, either in the implementing ministry or in the
central planning agency did not have sufficient information on
which to plan accurately. For example, ths assumption on
expected ylelds may have been too optimistic given the type of
seed, the _soil conditions, the proposed time of planting, the
acceptance cf the farmers, etc. In this case, it was a

planning issue that caused implementation problems.

Poor achievement can also of course, arise by pure chance ({.e.
weather, or othar unforseen impact on project outcome). Wherever the
problem may have arisen, howaver, read juscment of the program may affect
one or more of several agencies of govermmcut (i.e. the project may
require different inputs, differenr schedules, etc, which may in turn
have implications on budget and manpower allocations and the workload of

any of tha contributing agencies that are mentioned above).

Under these conditions, tha question arises of the most effective
location in the adminiscrative scructure for the aoonitoring or the

evaluation of thigs project. A corollary is whether a cencral uiit
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should have a vesponsibility for correcting problems on the project when
it has no direct authority. A central unit would certainly appear to
intrude on the responsibility that ninisters have for the efficient
conduct of their ministries, or even on the managerial responsibility
that the project manager has for the successful implementation of his

project. .

Cantralization and Decentraliaation

Yogt writers on management and administration endorse a
decentralized approach to decision-msaking. The reasons are .chat: the
nezed for the decisfon is usually identified mora quickly, the decision
it:2%7 1y ctaken more readil‘y and with a greater knowledge of 1its
consequences, and it will be implemerited with closer supervision and

feedback.

These theories argue for monitoring and evaluation activities being
carried out as close to the project or program as possible. However,
these gstatements do not preclude a centralized monitoring function,
provided that the results of 1its monitoring and evaluation are made
available to the responsible agencies, and that any executive decisions

ara taken by thesa agencies.

There are, in fact, several reasons for centralizing the function

to the maximum extent possible:
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1) Managerial skills in monitoring and evaluation are in short supply
in the administrations of most countries, but particularly in Third
World Countries. There are advantiges, therefore, in centralizing the
necessary skills within one group. This statement appliec particularly
to the more complex evaluation activities which require a high degree of

training and experience in research methodology.

2) Yonitoring and evaluation units can provide a service to the
inplementing agencies, by obtaining monitoring information directly from
the projects and programs, and “providing ‘this information to the
operating wministries. The system «can then be routine and
standardised. When operated in this fashion (as was the case with some
of the units im the survey), the monitoring and evaluation units would

be taking no decisions which impinge on the operating ministries.

3) Many problems repeat cthemselves on project after project. A
central unit 1s in a position to identify recurring problems more

quickly, and to idencify the steps needed to resolve them.

4) Many problems are not caused by the on-site nanagement of the
project or by their supervising ministries, but by the actions cf the
contributing agencies of govermment. In fact, auch of the scheduling
and supply of skilled manpower, funds, equipment and of supplies for a
project lie outside the responsit lity of the operating ministry.
Although the implementing ministry should, and frequently does, appoint
a project manager who has the responsibility for coordinmating all

contributors, such a project manager often has little influenca outside
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his own ministry. In any case, the best he can do is push for his own
project. He frequently cannot even {dentify (let alone correct) any
underlying problems or systen daficiencies that may be causing problems

in other projucts as well as his own.

In surmary, it would appear that a central monitoring and
evaluation wnit it could have a role in identifying and heiping rasoive
problems that occur on projects that have major develormental i{impact, or
on major problems that cut across many wminiscries. It would have no
role on problems that are the responsibility.of the project manager to
regsolve, and need not act in a supervisory or auditing capacity with
respect to the ovperating ministries. It could provide various

contributions to implementation problem solving, however, az follows:

(1) To supply the ministries with {nformation on che prograse and
problems within each project under ctheir direct responsibilicy. Ie

would be the ministries’ function to resolve the prohlezs.

(11) To identify project specific shortfalls in the supply of the
fnputs expected from the contributing agencies. The monitoring unit
could confine Jits activities to reporting the shortfall, or to
identifying further the reasons behind the shortfall. 4ll of the units
surveyed that did try to resolve shortfalls did so in cooperation with

the implementing ministry.
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(1i1) To identify (and possibly help resolve) common problems that
are occurring across several projects. These common problems may be
simple shortages, or they may lie deep in the adminiscrativa systems of
the central govermment. Again, most units {n the survey that undertook
to resolve major problems did so {n conjunction with tha concernad
ministries. One exception, Peru, did. undertake major ;iminiscra:ive
issuas, but this unit was considered as a major management i{mprovement
unit of the govermment, and only undactook such tasks at the cequest of

Cabinet.

(iv) To resolve, or help resolve difficulties that are occurring on
the major developmental projects and programe in the cuuntry. Of the
tw unics in the survey that undertook this work, both did so only on

decisions made at Cabinet Level.

In fact, zmost of the units that were monitoring project performance
also reported proolems to a higher political level (to Cabinet, to the
Chief Minister, or to his deputy). The extent to wiich this information
was used varied considerably. In addition, if the informatiou was used
as a check of wanagerial performauce on individual projects, as opposad
to a method of identifying and resolving common problems, the units
tended to be regarded as auditers {nstead of being unics designed to

assist the staff of tha implementing ministries.
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The Raesolution of Problems

A3 noted earlier, cthe functions of a unit may be confined to
passing on the problems and progress information that 1is reported to
it. In many cases, however, such reporting could be erroneous or even
misleading. Poor contractor or contributor performance, -for instance,
may be reported by the site manager simply as a late delivery of
supplies or equipment, but tha2 underlying cause of these late deliveries
(or excessive costs, or otherwise inadequate performance) may lie in the
procedures used to sgelect contractors, in the Ministry of Finance’s cash
management and pavment systems, in the wmethods of contractor or
contributor scheduling and control, etc. It 13 obvious that a
monitoring unit would be more effective 1f it isolated those underlying
factors in the administrative system " that are causing project
difficulties. To do so, however, it needs to have some iavestigative
authority, and not to rely sgolely on reports from the managers of
development projects. With such authority, and with the analytical
capabilicles that the unit must possess, a unit is placed in a scrong
position to identify the best possible solution to the problems that are

occurring.

These statements are not to suggest that the wmit in any way acts
as an "auditor" or '"policeman" with regard to the ministries or
projects. Although such a role was a strong reason behind the formation
of many of the early monitoring systems, (and which still lingers on in
some current units), it has also been a reason for the rejection of
outside wmonitoring and evaluation activities by wmany operating

managers. Yost of the units new go to grast lengths to aveid
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interfereuce in the operating ministries’ activities, handling the

problem solving component of their activities in one of several ways.

1) By reporting only progress and problem information to the
respcnsible ministry. One unit, Indonesia, has a further
capability in its system to report back to the pr:'c;ject manager
when the problem is resolved. This component was designed to
demonstrate to the project manager that the system worked to
his benefic. Guatemala had a similar capability, alchough
both units also incorpord’.ed a follow-up or reminder component

to the Ministry when the problem is not solved.

(11) Establishing a joiat wministry/monitoring unit review cormittee
(Honduras). All corrective action identified by the

nonitoring system is decided by this commitctee.

(ii1) Reporting to a committee of Cabinet of chief ministers, one of
whom ig the implementing minister (Malaysia directly, Peru via
the units own wminister). Any problem solving activity is
assigned by that committee.

It is for the -:asons that a simple reporting of performance does

not always ensure an effectiva monitoring of projects, however, that a

wide ranging responsibility for the unit, if sensibly used, will ensure

a nore eaffective monitoring system. The extension of a unit’s

responsibilicy to  {dentifying thosze causes of implementation

ditficulties that rzmge across tha adminisirative structure, together

with the involvement of the wit in seeking answers to those problems,
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will not impinge on the responsibilities of the implementing ministry.

LOCATION OP THE MONITORING UNIT

It is for the above reasons that it is also desirable that the
central unit be located in a position of influence within the
adminisctrative hierarchy. In the practice of the units. surveyed to
date, each unit was located in a. powerful and influential agency within
the administration. This location was in the Office of the Prime
‘iniscer or President (two), the Ministry of Finance (three), the
Central Planning Agency (two), and. a separate Mnistry (one unit only,
but whose Minister was also the President). In the case of both Central
Planning Agency locations (Indonesia, India) the units ware primarily
gatherers and reporters of project performance information. Corrective
action was the responsibility o. other agencies in the central

*
administrative structure.

There is in fact, an overriding reason for locating the unit within
that organization with the strongest influence on the development
process. The politicel leader of this agency would presumably have the
influruce to support his monitoring staff in their analysis of
impl s:aentation problems. Project implementation difficu.tcies can arise
dus to the shortcomings in powerful ministries of govermaent. A
frequently recurring implementation difficulty, for instance, is the

unplanned management of the Ministry of Finance’s cash flows, a problem

It might also be uoted that neither of the Cantral Planning Agency
units undertook any evaluation, although India did feed information
on levels of achievement into the generation of the next vear’s
annual plan.
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that surfaces within projects in a multitude of different guises. Other
centrally located problems arise in systems for customs clearances, in
import licences, in the assigmment of key personnel, etc. A monitoring
unit that does not have the status and the political support to
investigate these issues will accomplish little by reporting'chem (or
their external manifestations) to the Implementing mj:r;;l.stry. The
lmplemanting ministry may be just as powerless to correct these problems

as is a monitoring system that is used solely to identify them.

Another approach to the . resolution. of the more complex
administrative issues {s through a central management {mprovement
unit. Most countries have sguch a group located in 1its central
adminiscration, most commonly within the Civil Service Commission. The
influence of such units will depend on 1its staff capabilities and its
political and administrative location, but typically chis influence is
not strong. Close coaperation with and support of this unit’s
activities by the monitoring and evaluation unit, howaver, will
obviously strengthen a country’s ability to identify and resolve major
countrywide impediments to the implementation of 1its development

activities,

The problems of a Third World country are problems of scarcity;
scarcity of capital, administrative capabilicty, materials, skilled
labour, etc. Effective development requizes that these scarce resources
be plinned and allocated to the various projects and programs throughout
the country on a basis that is morea centralized than in a country with a
more abundant supply of rasources. Problems that occur in this

resource allocation and (implementation process, thersafore, may
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possibly be solvable at the level of che implementing unit, but are much
more likely to have arisen in the central processes of government.
Attempts to resolve these problems therefore, are likely to be wore
effective 1if undertaken by a central unit rather than a decentralized
one, be it a monitoring and evaluation unit with problem solving
capability, or an administrative improvement unit within cthe central

govermment .

TAE DATA GATHERING AND REPORTING PROCESS (MONITORING)

There are a numbar of choices available to the units for gathering

and reporting data during the implementation phase.

Management theory establishes three parameters to monitor in the
execution of the project or program - the timing of the input supply,
the cost of the {nputs, and the performance level of inputs and outputs
(quality, quanticy and impact). In conjunction with the demand for the
outputs, theses factors determina whether ~he project will optimize its
expected benefits and costs. But assessment of the impact of actual
demand, and Iin many cases the {mpact of inpucs and outpurs, can usually
only be carried out by an evaluation study. Routine monitoring
therefore, usually covers only cost and schedule parameters, and in some

cases, Input and output performance.

Knowledge that the project, or pa'ar:s of it, are behind schedule or
otherwisa not performing as expectad, 1is not useful withdut two

additional pieces of information: (i) knowledge of the problems that
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are causing poor performance, and (11) whether the poor performance
will have a negative Iimpact on the final project. - The fomer
information is necessary {n order to help identify the actions chat must
be taken 1f the difficulties faced by the project are to be corrected.
In many cases, the latter information can be incorporated {nto the

routine monitoring system, although in practice few of the- .t.mits did so.

The monitoring system therefore, would cover the timing and the
coat of implementation, the problems that are being experienced, and to
the extent possible and feasible, .tha performance levels of the inpucs
and outputs of the project. Details of the raporting processes that
were used, together with other relevant factors in the data gathering

process, are outlined below.

2ariodicity of Monitoring

Six of the eight units examined to date operate on a quarterly
reporting pecsiod, the seventh on a two-monthly baais, and the eighth
operates on an "a'a required’ basis. This eighth unitc, Peru, had
developed an approach to monitoring and evaluation that differs from che
other saven. It is an investigative unit within the Ministry of Finance
which visits amajor projects within the country and, after a joint review
of che performance of the project with project staff, issues a report to
the Minister of Finance. After review and discussion in Cabinet,
corractive action is in the hands of the responsible Minister. The unit
also undertakas major review of administrative issuas, such as Civil

Service staffing levels, che viability of the lzrger public sector
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undertakings, etc. The Central Planning Agency in this country also
oparates a routine monitoring system, but possibly because of the
dominance of the Ministry of Finance, this system lacks impact. Because
Peru does not operate a routine system, however, only seven countries
have been reviewed in the examination below of the data gathering and

reporting mechanisws that are used.

Schedule Information

All the monitoring systems measured actual completion dates against
a pre-determined date, either for the completion of tha whole project
(usually only small projects), or for parts of it (measured against the
completion dates of specific i{tems of work, or against the number of
physical units scheduled to be supplied or completed by the reporting

period).

The method of establishing the dates varied. In most cases, the
schedules were supplied directly to the wmoaitoring wunit by the
implementing agency; in othar cases cthay ware the result of a joint
planning activity. In tha Honduras unit, whose routine monitoring
covered only the physical components of projects and programs*, the
planned schedules were drawn from comprehensive network schedules
daveloped jointly by the staff of the monitoring uniz and the
projects. Thesa schedules were monitored on site by staff members of

the central unic attached to tha project.

* Although the unit did review aspacts of ths adniuis:taciva or
economic impact of projects as a separate activity.
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This unit’s use of advanced scheduling techniques also enabled it
to predict the impact of delays on completion dates. It may not be of
importance to report items that are behind schedule depending on their
impact on the final completion date of the project. Few units had the

ability to determine this final {impact.

Cost Data

Yost wits were unable to report cost data, primarily because of
constraincs on daca collection. Generally, tha time required to collect
cost data was longer than reporting cut-off dates. As an essential
feature of any monitoring activity 1is an early idencification of the
problems on which action needs to be taken, the value of including cost
information was outweighed by the delays chat would be caused by

gathering and reporting it.

It was noted that the units that ware able to report cost data were
all small countries with a centralized disbursing system. Expenditure
data, therefore, ware centrally collected and readily available to the
operating ministry or to the monitoring umit. Although a number of che
unics intend to introduce a cost control funceion in their system in the
near future, in each case it entails a significant readjustment of tae

public accounting system.

The methods used to report costs wara through a measurement of
actual costs against the budget for the item of work, or against the

budget for the quarter or for the year. If the actusl work content is
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comparabla with the amount that has been used to build up the budget
estimates, then such comparisons can provide an approximacion of
possible budget underruns or overruns, A refinement to this process,
however, 1s for the monitoring report to include an estimation of the
extent to which underruna or overruns incurred during implementation
will {mpact on the annual or final project budget. Only one monitoring
unit cthat was concerned with monitoring budget expenditures had this

refinement.

Parformance levels of inputs and outputs:

Although in no case did a ceatral unit measure the quality of
inputs or outputs as a routine process, nevertheless a problem reporting
component does provide an opportunity to report deficiencies in the
quality aspect of input or output performance. For instance, the report
aight identify poor quality seeds, diseases in the produce, inadequate
road surfacing, poor motivation of sctaff, etc., as problems, all of

which are quality parameters.

Quantities of inputs and outputs, when measured, were usually
measured against a predetermined target or plan estimate. Oucputs, when
measured, were measured in only cterms of those intermediate outputs
(1.e. acres sown, families served, children taught, etc.) that were part
of the program’s efforts towards the achiavement of a higher level
objective or goal. As noted earlier, very few of the units had the

evaluation capability to detarmina whathar thase higher levol goals were
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being achieved, or were likely to be achieved, or even whether the

incterzediate outputs being achieved were an optimum.

Problan Identification

Again, cthe approaches used to identify problems occurring during
izplementatioa varied consideradly. The two units whose prima objactive
was monitoring broad plan implementation progress did noL receive any
formal reports on implementation problems. Of the five remaining
systems that included a rourine reporting component, all provided for
problem identification. Three incorporated an unstructured system cf
notifying the mouitoring unic of pToblems that were arising. In these
cases, the prnject manager had space in his report to identify the
problems tha: he was experiencving.A The other two, both cemputerized
syst-ms, incorporated a highly fomal process of prcblen
identiZication. In one of these cases, the project manager identified
the prodlem from a list of almost 200 coded problems. He aiso had the
abilitly <cto identify ¢the steps needed ¢to correct his current
dlificulties. In the second case, a list of 15 coded problems was
used. This latter system was, however, not too effective, as
insufficient detail could be provided on {dentifying actual

difficultiusg.

A coded problem repressnts a simpla wRy of reporting project
difficultles; ic also minimizes some of the data procassing elfort.
Fowaver, it does not alwave provide a clear ideatification of tche

problem, either becausa the project managar is not fully aware of the
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reasons behind the problem, or if he %3, a3 siusple reporting of a coded
problem provides insufficient detail. Reporting of problems by code
number has the advantage of quickly idencifying repeat problems, but
such repocts should also provide an ability to describe any issue {in

detail, including an ability to suggest (or request) correct.ve action.

The Analyeis cf the Data

The reasons béhind the monito;ing of :he.three parameters of cost,
schedule and input/output performance are cthat thesa parameters are
interchangeable, one with the other, in determining ways in which the
project may be brought back to an optimum achievement of objactives. 4
project cthat 1is considerably above tgudget may be reduced in 3cope
(output performance). Delays may also ba comr.-iated by a change in the
timing, quantity, or quality of input supply (and, therefore in projact
cost and benefits). Schedule delays may also require a reduced output,
or a slower cthan expected rate c¢f achievement of benafits. A lower than
planned achievement of project outputs may also be compensated for by a
change in the timing, quality or quantity of inputs, agaian with

consequences on the eventual benefits and costs of the project.

The types of analyses undertaken on munitoring data will depend on
the type of project or program, and will often require the gathering and
analysis of additional data. Such analyses entails the replanning of
tha input/output mix for tha project, and would not normally be the

responsibility of the monitoring and evaluation wit. Ia most casas,

decisions on changes in the program ware taken by the on-site project
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manager, or by his parent agency. Two of the units included in the
survey did undertake cthis work, although i{n conjunction with the

izplementing ninirtry.

The inclusion of a problem reporting componen< can simplify these
analvses, The project manager may know the reasons. .behind poor
performance, and may also kaow the steps that need (o be taken to bring
about improvement. Inclusion of this information in his report =ay

facilitate a more rapid problem resolutfon.

Staff number in the monitoring unit

With two exceprions, all monitoring units operated with a staff of
less than ten, and averaged about 3six professionals. The two exceptions
Jere computerized systems, but Honduras, the smaller of the two, also
provided staff to undertake direct planning and monitoring activities on
the projects. This unit usad about a dozen peopla for irs central
~anitoring and evaluetion activities, and about thirty staif located on
the 1ajor projects throughout the country. The other unit, Malaysia,

wvas a fully automated system covering 20.000 projec:s, employing about

100 professional staff.

Thae optimum staff level varies, of course, with the range of
functions carried out and the number of projects and programs covered.
In asswussing staff requiremnnts, {t could be misleesiing to generalize,

bug ic woceld seem that 3 dozen profe-.aional staff would be sufficient
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for most wmonitoring unit to provide a range of services to the

implementing miniscries and to the central agencies of the govermment,

The Accurasy of the Daty and the Response of Project Raporte

All of tha systems that monitored performance on a routine basis
relied on the provision of performance data directly from the project,
In a few countries, it was apparent that not all tia project managers
reported performance data that reflected adversely onm their own
performance, nor when they did, was it always accurate and reliable.
Four factors appeared to influence the extént to which the project

nanager supplied prompt and reliable data. These wers:

1) The status and position of the monitoring unit in the

administrative hierarchy of the govermment.

ii) The exteat to which the project manager believed that the
system was not an audit of his own performance, but that it was designed
as a gystem to help overcome some of the difficulties that ha was

facing,

11i) The extent to which he saw that monitoring actually assisted
him 4in resolving issuess. To this end, a numbar of thsa systems
incorporated, eithar formally or informally, a problem solution status
analysis. Through this system tha project manager was made aware of the

progress being mada in resolving his difficulties.
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iv) The quality of the cost and schedule control systers that were
in use. On medium to large projects, the project manager’s report of
performance data would be more reliable if he used a modern schedule and

cost controi system.

Another method used to improve the quality of the monitoring data
was to train the lmplementing staff in project management techniques.
As has been seen, the systems of implementation planning and control
that were used vai:y widely. In.mos: counc;.'ies, one of the central
monitoring and evaluation unit’s functions was to develop the planning

and control systems that were used on different projects throughout che

country, and to train project and miniscry staff in their use.

IN CONCLUSION

Central monitoring and evaluation has the potential to assist
naterialiy in improving the rate and the effectiveness of development
activities in Third World Countries. Despite the wvariation in
techniques and methods used, many of the units that have been examined
to date would z)pear to be uaking a contribution to this process. In
some cases the contribution was positive and clearly observable. In
other casas, the units seamed to be little more than data gatherars and
reporters, with lictle measurable impact on implementation. The variety
of systems used, and the variable impact that the units have, do maka it
difficult to assess, other than in subjective and impressionistic tarms,

which types of systems had the greatest impact on cthe rate of
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development iaplementacion. In this respect, it was clearly chis
writer’s impression that units that became actively involved in che
problem solving process were more effective. They were abla to
demonstrate more instances of problems that had been resolved, were ia
general more aware of the implementation issues faced by the projects in
the field, as well as of those problems in cthe central govermmenc’s

administrative wmachinery cthat «created difficulties in achieving

effective planning and inplementation.

A second iopression, supported to a considerabla extent by the
reasons given earlier in this paper, was that a unit’s effectiveness was
directly related to its location in the administrative structure. Units
vhich drew their support from strong positions of political influence
seemed to be more effective than those without this support. Apart from
these two factors, and the issue, also discussed earlier, of wheﬁher to
cover a few projects in depth or to a;cempc to cover all projects, it
would appear that the remaining choices in the operational methods of
the unit (on systems of data gathering, analysis, reporting and problem
solving) depend on the ways in which a govermment believes a nonitoring
and evaluation unit will best fit inte 1its own administrative and
political structure. These choices, however, will depend as much on the
relationships among the ministers in Cabinet as it will on the

efficiency of the alternative monitoring and evaluatinn systeas.

Not all the units, however, ars equally effective, and some of them
do have :eaknesses which reduce their »ffectiveness. For some of the
units it is posaible to Jelineate areas in which a further strengthening

of their contribution would be possible. The principal areas of
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strengthening would be in (1) a continuing eliminazion of any emphasis
on a "policeman" or audit functioning of the wunit, (i1) an upgrading of
evaluation capabilities, particularly in impact evaluation but also in
evaluation of process, and (1ii) a strengthening of the management
systems used nationally to control the planning, implementation and

feedback on projects and programs.

A central oonitoring and evaluation unit has the objective of
Improving the effectiveness of developmental efforts. again, it 1is
difficult to assess how useful the units are in comparison to other
approaches to achieving that improvement. Tha problems of development
implementation can be identified and resolved by other agencies and
other systems. As mentioned, most governments have administrative
reform units. It Ls also possible to strengthen the monitoring and
evaluation activities within the line miniscries. However, it 1is clear
that ainistries are part of a complex govermmental administrative
machinery. For the reasons outlined earlier, adequata monitoring and
evaluation of the problems of implementation from a position outside
this central administration is not likely to be successful. A central
monitoring and evaluation unit 1s part of this central administration.
Wich an appropriate organizational location and operating syscems, it
can provide the impetus and the methodology to solve some of the
difficult protlems that impede Third World countries in their attempts

to implement viable and effective developmental projects and programs.
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Appendix 4 ... 1.

TRE MONITORIVG AID EVALUATION FUNCTION

There are nany definitions of monitoring and evaluation, ranging
from one extreme vhich defines the entire process of nonitoring progress
and evaluating project impact as monitoring, to the other ‘extreme that
recognizes few management control activities other than the techniques
of evaluation research. In this latter case, monitoring is defined
simply as an information gathering activity.

Any analysis of monitoring and evaluation functions rcauires that
the terns be clear and well undevstood. The definitions which are givenm
below recognize a close interrelationship between monitoring and
evaluation, and attempt to develop a definition based on the methodology

which, in practice, would appear to distinguish the two functions.

Yonitoring: A routine. gathering and reporting of performance data
(both input and output) against neasures of expected
performance, the analysis of which mavy lead to the taking
of the administrative action necessary to replan the
activity, or reorient it towards the a:hievement of its
origional objectives. ‘onitoring can be concerned with
the provision of the physical infrastructure, or with the

operation of the project or program.

Evaluation: A discrete study (although the study may subsequently be
repeated), or analysis of project or program data

designed to determine 1if the inputs are optimizing tha
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dppendix A ... 2.
achievement of objectives. The study mav suggest
corrective decisions for the planning aud implementing of
the current or future projects, Evaluat‘on arises during
the nonitoring process (on-going evaluacionl), or it may
be a separate activicy in its own right (ex-post

evaluationz).

Sone examples: A controlled research survey of the lmowledge, attitudes
and practices of a group of farmers in an area that is, or has been, the
target of oparticular rural developmental efforts 1s an evaluation
study. A study of the project’s impact on the incomes of these farmers
is also evaluation. 1he attendance by the project manager at a meeting
with the farmers in which he tries to deteraine how the farmers are
responding to the program, and whether he needs to make anv changes in
ic, i3 part of his normal wmanagement function, but it {s also a

nonitoring and evaluacion activicy.

The checking of progress towards achievement of the ohjectives of a
major new fertilizer project, is monitoring. The gathering of
oonitoring data, however, is of uo purpose unless it leads to the

nanagenment action necessary to correct any problems that have been

1 Zvaluation of the impuct of a project or program (or aspects of {t)
thac is scill underway.

Evaluation of a project that has baen completed. There is a third
type of evaluation, ex-ante evaluation, which is concerned with the
analysis of the project during the planning stages. Other than
through the use of ex-postc evaluation data from earlier studies,
this type of evaluation 1is not connected with the evaluation
processes described in this doc'ment.
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Apoendix A ... 3.
identified. Thea decision on the best action to take may, of course,
require additional data and additional analysis. In this paper, if the
analysis of conitoring data and the taking of corrective decisions 1is
part of the routine nanagement of the project, the whole process has

been cornsidered as monitoring.

Any significant analysis, however, of the need for major changes or
redesign d.uring construction of the project (including changes in
layout, equipment, e:c.,. that could lead to a revised -economic
objective) would be evaluation. For an on-goi‘ng program or project, the
routine gatharing of data on ylelds (from a rural development progranm,
for {nstance) leading to the taking of any corrective management
decisions is nmonitoring. Any major analysis of the significance of this
data, possibly leading to recommended changes in the program, however,

would be evaluation.

In other words, nonitoring and evaluation are close, even partially
overlapping management functions. In addition, cthere i{s 1little
conceptual difference between a project manager stopping to analyse the
actual or potential achievements of his program or project, and an
elaboratz research-based evaluation study. The difference is only in
the techniques used. Both are also management tasks and both have the
same objective =~ to check 1if the mix of inputs to the project, or the

project objective, needs any adjustment.
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Evaluation (as a separate exercise) can also be divided into two
categories: (1) administrative or process evaluation and (1i) socio-
econonic, or impact evaluation. Once again the line between these two
categories 1s blurred. Administrative evaluation examines the
effectiveness of the project’s organizational and managerial systems,
and of the methods and processes used to implement the projécct. It also
develops proposed changes which would enable the project to optimize the
achievement of its objectives. Social and economic impact evaluation
exanines causal relations between the mix of inputs to the program and
1ts oucputs. [Impact evaluation determines the extent to which benefits,
in relation to costs, ara achieved, but in this case, benefits primarily
derived through the achievement of social or economic objectives, rather
than through an effective implementation process. Once again it will
develop recommendations on changes that will enable the program to meet

existing or revised objectives.

an evaluation study, therefore, may have administrative, social,
economic and technical implications. For example, an examination of the
distribution system for contraceptives may question the impact of the
nethod of distribution on the acceptance levels of actual or potential
users (social), the implications of different storage methods and
physical distribution facilities (administrative, technical), the
effectiveness of the contraceptives themselves (technical) and their
effectiveness, along with other factors, {In preventing birchs

(economic).
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There are two reasons for making the above distinctions in the
types of evaluation that are carried out. One is that in many of the
units studied, there was a tendency to evaluate administrative aspects,
but rarely social and economic implications. The distinction,
therefore, provides a ready method by which the evaluation practices of
the units can be categorized. The second reason is that different
skills are required to evaluate administrative implications, as opposed
to social or economic {mplications, a difference which has significance
for the precise functions and location of the units, as is discussed in

the text.



105

VIII A REVIEW OF EX-POST AND EX-ANTE EVALUATION ANALYSES

This chapter goes beyond the scope of the workshop and is included
for future reference.

It consists of exerpts from a report originally prepared by G. Edward
Schuh and Helio Tollini* for the Consultative Group for International
Research. The first exerpt discusses some definition and measurement
problems particular to agricultural research.

SOME CONUMDRUMS

Difficulties discussed in this section are of a more operational
nature. They involve boti problems of concept - how one defines what one
is after - and problems of measurement. Each presents difficulties in
making cost-benefit analysis an operational tool for guiding the
allocation of agricultural research resources.

a, Definition of output

In principle the research process can be viewed just as any other
production process. Inputs of various kinds are combined in rather
particular ways to produce an output. The problem is in knowing how to
define the outp.t.

At the most abstract level, most would probably agree that the
important output of the research process is new knowledge. If there were
a market in which this new knowledge were bought and sold, and the output
were in identifiable units, the measurement problem would be relatively
straight-forward. One could measure the number of units produced and
multiply it by the price determined in the market, and a measure of the
total value of output would be at hand.

*Costs and Benefits of Agricultural Research: State of the Art, and
Implications for the CGIAR, 1978. Also World Bank Working Paper 360,
1979,
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Unfortunately, the world is not that simple. Knowledge is
intangible and in some respects undefinable, although in many respects
wve may recognize it vhen ve "see" it. But reaching agreement on vhat a
unit of knowledge is would bz quite difficulc,

Similarly, no wvell-defined market exists for knowledge, despite
the fact that knowledge obviously has econcaic value, and that individuals
who produce it tend to be rewarded in proportion to their ability to
produce it. Hence, at this rather abstract level we are left in a situa-
tion in which it is difficult to agree on the unit we want to measure,
and there is no mechanism which gives us a direct measure of the value

of the unit to soclety.

Because of these difficulties, researchars attempting to evaluate
research have used a numbar of different surrogates for the output of the
research process, each of which has certain strengths and weaknesses. One
approach is to recognize that the knowledga produced by the research process
is typically published in the form of ocientific and technical papers. The
number of such papers then serves as a proxy for the output variabla. 1/

An advantage of this approsch 1s that it does provide a numbar
to work with. Moreover, to the extent the publications are screened by
knowledgeable scicatists as a basis for publication, there is some
aseurance that a publication reflects something called "new knowledge".

By the same token, however, it is clear that the "amount” of
knowledge transmitted in a published paper varies a great deal from ome
paper to another. There are serious difficulties in attempting to place
relative values on the publications, and the most that has been done to
date 1s to assume that "a publication is equal to a publication”.

It should also be noted that the review process for publication
is itself imparfect. Well-intentioned researchers can disagree over whether
a given publication contains information that advances our knowledge or not.
We are sll aware of the unorthodox but important idea that is rejected
for publication. And similarly, we are all aware of the paper that gets
publicied because of the name attached to it, rather than the coamtent 1t
carries.

The use of number of publications as a measure nf the reseerch
output can aleo have pernicious long-run consequances on the research
industry, even though it may have value in an ex post check of what has
transpired. The prodlem is thet researchers can easily play the "publi-
cation gama" 1if numbers of publications are used as an index of output
and productivity. Publications can be broken down into amsller umits,
different perspectives on the same project can be published in separate
Jjournals, and so on.

1/ Sea Chapter 5 of Evenson and Kislev.
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An alternative approach is tc define the output in terms of some
vell-specified innovation. This moves the concept of output closer to
something that has more immediate ecnnomic value, and it provides an index
about which it might be easier to reach agreement. Moreover, an innovation
can be related more directly o the original objective or objectives of the
research process. Examples of such innovations include hybrid corn, an
improved inbred line, an insecticjde that treats a particular pest, a
fungicide that controls a disease, etc.

The d’fficulty with this concept, of course, i3 the problem of
non-adoption. In some sense an innovation has co meet a market test. If
the innovation 1s not adopted because it is too expensive, as for example
in the case of a pesticide, the research has not attained its full objectives,
even though in terms of a particular research project it may have attained
its goal. In this sense, to measure the ou:iput of the research proceas in
terms of innovations generared can be misleading, or at best not tell all

of the story.

For this reason, most attempts at evaluating rhe output of a
research process have concentrated sn measuring that output in terms of its
impact on the production process. As will be noted below, this involves
making some independent estimate of the extent to which the research has
shifted the production function or the supply function for the particular
crop or livestock category. The analysis is formulated in tevrms of a
particular innovation, but the empirical work is in terms of resources
saved, shifts in the production function, or shifts in the supply function.
The economic calculus can then be applied to estimate the flow of benefits.

A particular example of this approach is the evaluation of the
social rate of return to agricultural research by means of the Hayami-
Ruttan metaproduction function. 1/ This production function includes
soclal or public inputs in addition to those used directly on the farm.

As a measure of the resear “h input, the number of sclentists working at
agricultural research, or ac research and extension, 1s introduced as a
separate variable in the function. g/ By statistical means, then, the
contribution to agricultural output of this particular set of inputs can’be
isolated, and an estimate of either the productivity of the research inputs
or the social rate of return to investments in research can be made.

Similar to the case immediately above, the output of the research effort

is measured in terms of its effact on agricultural output.

Despite the complexity which has emerged from the above discus=-
sion, only the simple case has been treated - the case in which the
principal contribution of the research is expected to be an increase in
egricultural output. Hore complex outputs of agricultural research include
qualitative changes in the product, such as a tomato that transports better,
or an improvement in the nutritional value of a product.

1/ For an example see Thompson (98).

2/ Alternative variables such as total expenditures on research can also be
used.
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Similarly, very little progress has been mnsde to date in evaluat-
ing the returne Lo economic research. Hare the gamut is quite wide: farm
nanagsment research which leads to a more capgid adoption of technical
inpovations, marketing research vhich improves price incentives to farmers,
research which leads to improved underatanding of economic behavior, and
policy resaarch that leads to an incrsase in agricultural output from a given
bundle of inputs due to the removal 0of policy distortions. Resesrch to devise
a suitable methodology for dealing with thie clase of problems has not made
much progress, largely because of the difficultics encountered in definfng
the output of the research process.

Finally, there is the problem of maintenance research. Certain
agricultural innovatiors are subject to a relatively high rate of obsolescence.
A nev vheat variety beccmes susceptible to a new strzin of rust. Insects de-
velop resistance to insecticides. And antibiotics lose their effectiveress in
combatting a parcicular digease.

The consequence of this obsolescence 1is that a certain amount of
ongoing research is required to just "stsy evan,” in contraat to advancing
the frontiers of knowledge or even the efficiency frontier. The output of
such maintenance research 10 just as important as researvch which pushes the
knovledge frontier further out. 1/ Identifying it and taking it into account
nay be somevhat more difficult, however.

b. Definition of inputs

Por certain categorius of inputs the definitional and meauurement
problems on the input side are more straight-forward. For exazple, tha
research process typi:ally involves the use of certain labor inputs, including
skilled profesmionals, physical inmputs such as land, buildings, and capital
inputs, and agricultural inmpute such as reseerch cnimals and fertilizer. Wwith
appropriata accounting procedures there inputs caa be measured with s fair
degree of accuracy, althcugh difficulties srise whenm it is necesgary to
attribute fractions of the csivices of skilled labor and capital equipment to
particular research endsavors.

The difficultiea arise in knowing how to conceptualize and measure
rhe inputs of certain skilled manpower, azd in krowing how to treat the
existing stock of knowledgu. In treating skiiled manpower, two probleas
arise. If ladbor merkats were efficient and without distortion, tha salary
puld the scicntist would be a suitsble measure of the value of his services.
However, labor markets for skilled manpower are neither efficient nor frae of
distortions. Hence, in some casas a wore suitable approach would be to
attempt to shedow price the labor inmput. 2/

1/ Ayer and Schuh (10) argue that the high payoff to the cotton rasearch
program in Bragil was dua in part to the speed with whici it developed
varleties that were resiciant o a devastating infestatioa of wilt.

2/ Shadow prices are messured dither implicitly, or in terms of the oppor-
tunity cost of the input. 7They are used vhen observed markat prices
do not roflect the true scarcity valus of the resource tu the economy.
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The second problem is to know how to measure the chance ides that
ccmes from an encounter with another researchar. To the extent that this
is a free good, thera is no problem. It entars as a frea good. To the
extent a consulting service is involved, the question becomes mora compli=-
cated if the labor market 1s nct efficient. These problems in pricing the
services of acientific manpower sra for the most part at least tractable.
The more difficult problem is to know how to price and meesure previocus
research. The very successful cotton research program in Brazil had its
start with lines brought from the U.S. 1/ To what extent should the cost
of producing those linea be conaidered in evaluating the benefit-coat ratio
in Brazil? The procedure followed by Ayer and Schuh was to treat the lines
as a free good.

Similarly, there was considerably research in the U.S. and Japan
that vas drawn on in producing the Mexicen wheats. How far back should the
analyst go in imputing the costs of these prograns to the Mexican wheat
program? If the outputs of these previcus research endeavors are treated
as a free good, the social rate of return to the Mexican vheat program would
be exceedingly high. If all the costs leading up to that particular innova-
tion wera included, the return would be substantially less.

When the research endeavor is well-defined and institutionslly
specific, as in the case of the Mexican vheats, operationally the answer
seens relatively straight-forwvard. But if the Maxican vheats had by chance
been produced as a logicsl consequance of either the U.S8. or Japanege
endeavors, the answer would not have been 80 clear. This brings out the
difficulty in knowing how to treat the important input of past wnovledge. 2/

A similar although somewhat different problem arises vhen oae
conaiders a research organization like the land grant colleges. Typi-
cally, a considerable amount of basic research will be going on in one
part of the university, while the school of agriculture will be con-
centrating more heavily on the applied side. The synergisa among
researchera can produce a subatantial amount of Imowledge that is "free"
to the applied research program. The quesation is how to take account
of this when assessing benefit-cost ratios for the reasearch program.

If oply the inputa involved in tha applied program are considered, the
resulta will be of one dimension. If all research at the university
is included, the answer will be quite another. To dete there are no
easy answers to this important imputation problem.

Evenson, Flores, and Hayami (33) have handled this "transfer"”
problem by ragressing the change in yield on a series of imowledge stock
variables that represent research activities in related disciplinary

1/ See Ayer and Schuh

2/ It should also be noted in this context that the output of the
Brazilian and Mexican programe cited ara logically outputs of
their predecessor programs. The ccnceptual and neasurssent problem
in aome sense, then, is & problea of identifying and measuring the
valus sdded from the respective progrems.
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and commodity programs and research activities in other geographic arsas that
zight be transfersble. Hence, statistical procedures are used to isolate the
separate effects of tha various programs, and the costs and benefits canm be
computed accordingly.

A final problem with inputs srises outside the research process
per se. The adoption of a new innovation can induce shifts in resources
among cectors. If one is using sccondary data to estimate the benefits of
the research program, some attempt has to be made to take account of these
resource shifts. A difficuity arises because labor is cften an important
component of the resource shift, aud labor markets often are impeufect. Conse
quantly, the observed wage rate (or rates) may not be an accurate msasure
of the true opportunity or social costs of the labor. Some method of shadow
pricing then has to be used.

c. Tangibla Output of the Research Process Versus Effective Adoption

at the Farm Level.

This problem was discussed bricfly above. But a somavhat more
systematic treatment might be helpful. Ons way to assess tha cost-
effectiveness of a research program is in terms of thes objectives of
the research eiffort. Theae could be spacified in quite precise and
easily understood terms: (1) to produce a variety or varieties of
a crop that has double the yield potential of existing varietias, (2) to
find a means of controlling a particular insect, or (3) to find a means
of controlling a particular disease. A munagement-by-objectives approach
to the assessment and monitoriang problem would then assess whatever cost
it took to attain the specific objectiva.

But the mere attaiument of the objactive = vhich typically
can bLe expressad in terms of an innovation at the ferm lavel - does not
guarantae that attaining that objective is relevant to the farmar. For
example, the crop variety with double the yield potential may not fit
into existing cropping patterns, or as vith the ¢arly IRRI rice varieties,
the nev plant may not have suitable consumer qualities. In the case of the
high lysine gene in corn, the research objective of introducing the gene
was attained. But high lysine corn is still not a commarcially visble
enterprice because yield objectives havs not yet baen attained znd there
are problems of product identificaction or differantiation in the markat.

Similarly, the system for controlling an insect may be too coatly
in terms of chemical and labor inputs, or it may have undesirable environ=
zental consequances. The same applies to new mesns for controlling a diseases.

One solutiom to this problem, of course, is to placa the appro-
priate specificity on the research objectives. Hence, tha goal would be
to attain economically viable varieties and systemc of insect and disease
control. Similarly, ths appropriate envirommental constraints can he placed
on the research objectives. Although foasiblc, the general uss of such
specificity would for the most part ba a departurs from prescat practice.



In the final analyeis, innovations have to moet the market test
vhen an attempt is made to evalucte the cost effectiveness of a research
activity. Bqually as important, they have to be consistent with vhatever
institutional restrictions the body politic has put on innovative activities.
These considerations suggest that the cost-benefit or cost effectiveness
analysis has to be made in economic terms and with institutional constraints,
in contrast to the more common operational objectives of a research project.

d. Ex ante Versus Ex post Considerations

Benefit~cost analyses of agricultural research can be made either
in an ex post sense or in an ex ants sense. To date, most of them have been
mede from an ex post perspective, since their primary objective.lhas been to
2ssess the role of agricultural research in economic development, and to
deternine whether investmenta in such activities have been economically
viable. We are awvare of four ex ante anslyses¢ of agricultural research, 1/
although as will be noted below there is a atronger tradition of ex anta
anglyses for the industrial sector.

Which of these is desired depends on the purpose of tha assessment
or wonitoring. If the goal is to determine how efficient particular research
institutions are, or how efficient particular lines of research activity
have been, then an ex post approach is required. If the goal is o use
benefit-cost analysis as a guide to how research resourcee should be allo-
cated to maximize their payoff, an ex ante perspective is required.

Although not used on an extonsive scale for this purpose, we
believe substantial emphasis should be given to ex ante analyses., After all,
an important question is to know how many resources could be allocated to
attain a given research objective. Moreover, ome would iike to know before
the fact where the expected payoffs are likely to be the greatest. This,
of course, is not to deny the value of ex post anslyses, for they can provide
important insights into the research process, and provide a basis for compar-
ing alternative organizational and methodological approaches.

Somewhat different methodologies are required to make an ex ante
analysis than is required for an ex post analysis. Moreover, the precise-
ness and robustness with which inferences can be drawn are quite different
in the two cases. We will return to these problems below.

e. The Role of Economic Policy

The rola of «conomic policy has not been given a great deal of
attention in past beanofit-cost analyses of agricultural research. Ayer amd
Schuh (10} and Schuh (83) have noted the role of econcmic policy in detarmin-
ing the distribution of benefits from research betwecn consumers and pro=-
ducers in the sociery. But only Bertford (49) and his colleagues have to

1/ Castro snd Schuh (75), Easter and Norton (29), Kiein ¢53), and
Pinstrup-Andersen and Franklin (71).
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our knowledge systematically addressed the question of whether economic
policy affected the rate of return or the benefit-cost ratio of research.

Clearly, economic policy can affect tle measured benefit-cost
ratio of research, and in a number of ilmportant ways. First, to the extent
that economic policy distorts price relatives it may cause a failure to adopt
innovations that would otherwise be adopted. An “aportant example occurred
in Brazil whean trade and other policies lowered the domestic price of agricul-
tural products relative to the price of fertilizer. Since under the circum-
stances the use of fertilizer was not profitable for many crops, a consider-
able amount of soil and fertilizer research went for nought.

The consequences did not stop there, however. Since the use of
fertilizer on corn was not profitakle under the prevailing price relatives,
farmers also failed to adopt hybrid zorn. Hence, the return to what was a
relatively effective research program on hybrid corn was quite low.,

Clearly, economic policy caused Brazil to urdervalue its research
activities. What might have been a relatively viahle research effort was
perceived as a low payoff activity. Hence, Brazil invested less in agri-
cultural research than it might have under a different policy regime, and
sacrificed this important source of growth:

The role of economic policy in f{nfluencing the observed pro-
ductivity or return from agriculturai research can perhaps be seen more
directly in a somewhat different context. If the goal of a research program
18 to increase the output of a particular crop or crops, the benefit-cost
analysis or evaluation of cost effectiveness may require placing a value on
the increase in output. If economic policy has distorted relative price
ratios, the contribution of the research program can be either under=- or
over-estimated, depending on the direction of the distortion. 1/ To eve-
luate the benefit-cost ratios in this case some estimate of shadow prices
is required.

Economic policy has still other effects on the perceived or
actual benefit ratios of agricultural research. For example, policy measures
vhich restrict exports of agricultural exports can reduce the earnings poten-
tial of the research in terms of exchange earnings, thereby causing the actual
benefits from the research program to be substantially reduced. The reduc=-
tion in foreign markets can reduce the income and employment zenerating
potential of particular innovations. And trade policy can influence whether
it is low-~income consumer groups that receive the benefits of research or
upper-income producer groups. Each of these are factors that should be taken
into consideration in assessing the productivity and cost-effectiveness of
research, Clearly, the particular economic policy regime has & major impact
on the potential, perceived, and actual returns from agricultural research.

1/ India has substantially over-valued wheat in the domestic economy,
compared o international opportunity costs, while substaatially under=-
valuing rice. This has undoubtedly affected the perceived rates of
return to its respective research programs, and probably has affected
the relative rates at which uew innovations have been adopted. See
Sukhatme (95).
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£. Negative Results

The effectiveness of agricultural research is typically evaluated
in terms of its euccessful contribution to specified research goals and
objectives. An important conundrum is hov to handle the problem of negative
results. Saveral years of concentrated effort may have failed to increase
the yield of e particular crop. But the research effort itself may have
clearly shown that a number of possible apzroaches to raising yields is not
viable. The problem is to know how to handle such negative results.

Clearly, there has been an incresse in knowledge, for researchers
nov know at least part of what will not work. This is of value to preszent
and future researchers. But in terms of atteining the operational goal of
the research, it has not made a contribution. Ultimately, of course, this
problea comes down to the concept of output used to measure the effective=
ness of the research prograa. In terms of additions to the stock of know-
ledge, the research effort may have been quite productive. In terms of an
on-the-farm gain in agricultural output, little may have been accomplished.

g. Joint Outputs

The final conundrum has to do with the fact that a research pro-
gran inevitably involves joint outputs. For exsample, resaarchers acquire
nev gkills and knowledge by the very process cf engaging in research.

Thie increasc in human capital has cocsiderabla valus to society and should
be taken into account in assejsing the productivity of the research effort.

Similarly, research programs typically have a training or educa-
tional program associated with them. The complementarity between teaching
and research is well recognized, and the teaching is assumed to be better if
it is associated with a vital research program. Some part of the educa-
tional output should therefore be attributed to the research program.

Similarly, there are important institutional spillovers from an
effective research program. The contribution of the International Centers in
strengthening national research programs and systems is an important example.
The knowledge, skills, and experience imbedded in the researchers at the
Centers presumably have value to the national programs. Similarly, a re-
searcher may take on special value as a congultant to goveroment or other
reseazrchers as a result of his participation in an effective research pro=-
gras. These contributions can be an important output of a research program,
and should be taken into account in assessing its prodictivity. To date,
howevar, such considerations hava not been included when evaluating the
effectiveness of research programs.
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This second exerpt from the Schuh and Tollini report reviews methods
and procedures used in evaluating the effectiveness of agricultural
research. These methods go well beyond ascertaining whether a specific
program is being implemented as planned or has achievad its expected
output. They assess either the contribution that program(s) have made to
reaching overall development goals, or the potential contribution that
proposed program(s) could make.

METHODS AND PROCEDURES FOR EVALUATING AGRICULTURAL -RESEARCH

This section contains a review of various methods and procedures that
might be used to evaluate the effectiveness of agricultural research
programs. The material is organized under two headings: (1) procedures
used to make an ex post evaluation of the effectiveness of agricultural
research, and to evaluate the contribution that agricultural research has
made to the economy as a whole, and (2) procedures that have been used to
make an ex ante evaluation of research proposals and programs, largely
with the goal of developing a more effective means of establishing
priorities but alsv for purposes of justifying budget raquests. The
examples cited range from broad sectoral studies to narrow evaluations of
particular research projects.

The purpose of the discussion is not to make a critique of past
procedures, or to enter into a discussion of the intellectual niceties of
particular procedures. Rather, the objective is to provide the reader
with a ganeral noticu of the procedures that have been used in past
studies, the data required to implement them, and some of the issues
involved.
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A. Ex Post Studies

Studiec that have attempted to make ex post evaluations of agricul=-
tural resaarch have for the most part focused on output-increasing techno-
logies, and have neglected other contributions of agricultural research. The
procedures used can be grouped into five different classes: (1) those which
attempt to estimate the resources saved by the adoption of new technology; (2)
those vhich use the concepts of producer and consumer surplus; (3) those which
introduce investments in research into an aggregate production function; (4)
those vhich estimate the impact of the technology cn national income; and (5)
those which have attempted to identify the effect of increased output on
nutritional status of the population. We discuss each of these in turn.

a. The Inputs-Saved Approach

Profeasor Schultz (85) used this approach in what was to the best of
our knowledge the first major attempt at quantifying the returns to investment
in agricultural research. His interest wvas im US agriculture as a whole, and
hence he made no attempt to consider individual researca programs or particular
technological innovations.

If this approach 1s used to measure resource savings over an extended
period of time, an index number problem arices in measuring the value of
inputs saved since relative factor Prices change over time. To deal with this
problem Schultz developed upper and lower limits for the resources saved by
in one case using price weights from the early part of the period and fn
another case the price weights from the end of the period. The resource
advings are :ihen estimated by determining how many resources would have been
used to produce the output of a base period using the techniques of production
of an earlier period. A comparison of this with the resources actually

used provides an estimate of the reasources saved,

From this perspective, the value of the resources saved constitutes
the henefits from the research. The costs of producing these benefits are
then estimated by calculating the cost of all research and extension in the _
country—both public and private. A benefit-cost ratio can then be calculated,
or the data can be used to make an estimate of the socia) rate of return.

This approach could be extended to individual commodity programs or
to more narrowly defined technological innovations. Since azgregate data are
oot likely to be available in sufficient detail for such an analysis, however,
it would be necessary to cotimate resource savings either from experimental
data or surveys of faras. When combined with data on the extent of use of the
ionovation, an estimate of the total resources saved could be made. Such an
approach would be especially useful for evaluating innovations that ace more
directly resource-saving than output-increasing.



116

b. The Use of Consumer and Producer Surplus

An alternative approach 1s to measure the benefits and losses from
technical change by mears of its impact on what economiste refer to as com-
sumer and producer surplus, !/ The technological innovation is assumed to
shift the supply curve for the product to the right. When this occura,
consumers benefit from having more of the product available, and producers
bay benefit from the reduction in costs of production. The concepts of
consumer and nroducer surplus can be used to measure these benefits (and
possible losses).

The advantage of this approach is that it 1is relatively flexible,
and in the haunds of a skilled analyst can be modified to take account of a
number of side effects of technological change, as well as some indirect
effects such as the impact on trade, and the impact of trade and price policy
on the distribution of benefits from technical change. The methodology
is feasible, however, only when a set of improved technologies can be assoc-
iated with a particular research program or programs. If there should be
significant technological transfer among countries or regions, or from other
research programs, it will not be possible to associate shifts in the supply
function with a specific cesearch progran,

The basic analytical framework is {llustrated in Figure l. A shift
in the aggregate supply curve (from S to S°) for the commodity under ccnsidera~
tion 1s depicted, with this shift assumed to be attributed to improved tech-
nology. The shift in the supply curve produces a change in the consumers
surplus by the area POABPl(the area ADB plus the area PoADPI)' This is

a flow of benafits that arises because consumers are able to purchase more of
the product and at a lower price (in the general case). The same shift in
supply will produce a change in producers surplue by the area BDO minus the
area POADPI. The total change in econvmic surplus (producers plus consumers)

will be the area of ACB.

The simple framework provides the basis for analyzing various
aspects of agricultural research. The empirical information required is
knowledge of how much the technical change shifted the supply curve, and
knowledge of the parameters that describa the conditions of supply and demand
for the product. Information on the costs of the research program required
to induce the shift in the supply curve is also required if a full benefit-cost
analysis 1is desired.

1/ For an easily understood explanation of economic surpluses and their uge
in measuring the returns to agricultural research, see Hertford and Schmitz
(48).
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FIGURE 1
BASIC MODEL FOR THE ANALYSIS OF
CONSUMER AND PRODUCER SURPLUS
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One of the most important advantages of this approach is that ir
provides a means of analyzing how the benefits of the research are divided
between consumers and producers. The only thing required for such an analysis
*s rnowledge of the demand and supply curves. As is readily apparent from the
figure, producers can sustain losses from the technical change. ALl this
requires is that the area PoADP| be greater than the area BDO. This distribu-~
tive aspect i8 more important if policy makers should have as a particular
goal an improvement in the walfare of either producers or consumers.

The model may be applied to a closed economy or to an ecoovomy open
to trade. The demand elasticities in an open economy will, of course, tend to
be quite high, meaning that there will be fairly small changes in price
associated with changes in the quantity aupplied. Hence, if the technical
change occurs for a product that is being exported, most of the direct benefits
of the research will go to producers, unless there should be government inter-
vention. 1/ Consumers will benefit indirectly, however, since the added
foreign exchange which increased exports earn will lower the price of imports
and help to finance a higher rate of growth. These indirect effects should be
taken account of in calculating the benefits and costs of research,

The model can also be modified to take into account price and trade
policies, and their fmpact on the distribution of benefits from technical
change. Schuh (84), for example, has argued that the over-valt . dollar in
the post-World War II period caused a larger share of the benefits of technical
change in US agriculture to be transferred to the US consumer than wvould have
been the case if exchange markets had been free. Akino and Hayami (3) have
examined the rice breeding program in Japan, which was interesting in light of
the fact that Japan was a net importer of rice during the period covered
by their study. These authors give axplicit attention to the distribution of
benefits between consumers and producers, and conclude that in the absence of
trade Japanese producers would have been net losers from agricultural research.

Evenson, et al. (33), consider the distribution of benefits from
rice research in the Philippines. In thac case, imports have been utilized to
waintain a stable price for consumers, vith sufficient rice imported to
maintain a target domestic price. Suppose P; in Figure | is the target

price. With the original domestic supply function, the quantity DD would have
been imported. The shift of the au ply function to S’ would eliminate rice imports.
The consumers surplus for rice woufd remain unchanged, but producers would gain by
the area ODB. This area Tepresants a welfare gain to society and 1s equal to the
change in the resources devoted to domestic rice production, 08Q; - ODQa. plus

the valus of the imports in the initial eitvation, QiD#Q;.

Thess cinnplan sbov the potential richness of the analytical
framework. To the extent policy mokers are interested in the effects of
economic policies, in the distribution of beanefits and costs from policies and

1/ For a more detailed analysis, see Castro and Schuh (75).
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technical changa, ard in trade implications, the model provides a means of
giving them some important answers. Moreover, thess ansvers are quite impor-
tant in esteblishing research priorities, and in managing the process of
technical chengs for the greatest good.

The model can also be modified in a number of important ways to
accomodate different problem situations. For example, Grilichee (42), in his
firat use of the economic surplus concepts to estimate the benefits of tech-
nical change, assumed that all the benefits of agricultural research vere
realized in the form of a conaumer surplus. Two alternative estimates
of this surplus can then be made, dependicg on whether the supply curve is
assumed to be perfectly inelastic or perfectly elastic (Figure 2),
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FIGURE 2

MRASUDNES OF CONSUMER SURPLUS UNBER AiflllATIVI
ASSUMPTIONS ADOUT ELASTICITY OF SUPPLY
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The shaded areas define the alternative measures of the consumer
surplus and are assumed to represent the benefits of the technical change that
resulted from the research effort. Griliches argued that these alternative
measures constituted upper and lover limits of the benefits of the research,
although Lindner and Jarrett (57) have recently taken issue with that con-
clusion. Griliches also assumed a closed economy and ignored the potential
foreign exchange that might be earned from technical progress.

The streagth of the Griliches approach 1is its simplicity. It assumes
that the price elasticity of demand is -1, and thereby abstracts from general
equilibirum or resource adjustment problems. No estimates of either the
demand or supply parameters are required, since they are all handled by
agsumption, and the trade sector and distribution consequences are also
ignored. The major empirical problem 1s to obtain a measure of productivity
gain that reflects only the output of research. Thizs measure is required, of
course, to know how much to shift the supply curve. 1/

Peterson (69) has shown how general equilibrium effects can be taken
into account in estimating the net benefits of research. These effects arise
by virtue of the changes in resource productivity associated with technical
change, which in turno cause resources to be elther induced into the progressive
Bector, or expelled from it. Peterson’s procedure is based on the simple fact
that {f the price elasticity of demand were equal to -1, the total value of
any price—quantity combination along the curve is the same. The relation
between the unit elastic demand curve and the actual demand curve provides
the means for taking account of the genaral equilibrium effecte.

Conaider Figure 3. Assuaing that we shift the supply curve back to
the left to make the evaluation, the decline in output q"q" 1is dua to a
decline in productivity of a fixed bundle of resources if the technology were
withdrawn. As a consequence of this decline, net social benefita declipe by
q"q’BB’. (These net social benefits are made up of both producer and consumer
surpluses.) The decline in output represented by q q" is due to a shift of
resources out of the sector. These have an opportunity cosc (as represented
by the area under the supply curve) of q q"G’G. But there 18 also a loss in
consumer surplus in the amunt of qoq"B'e. Therefore, the net gain due to
the liberation of resources 18 G B° G’. This amount has to be subtracted
from the eatimate of net social benefits meacured in the partial equilibrium
framevork to take account of the general equilibrium effece.

In the particular case conaidered, the actual demand curve vas
assuued to have an alasticity greater than ! in the relevant range. If it had
an clasticity less than 1, the relationship between the two demand curves
vould be different, and the triangle would represent a net loss, and have to
be added to the partial equilibrium estimate of benefits.

1/ Genefits are always measured by assuming the production technology were
withdrawvn (a shift to the left of the supply curve) in order to provide a
conservative estimate of the benefits,



121

PRICE

meescccvcccccocavasscanne

QUANTITY

FIGURE 3

ILLUSTRATION OF GENERAL EQUILIBRIUM
EFFECTS ASSOCIATED WITH SUPPLY SHIFT

World Bank — 19831



122

The Peterson formulation of the problem is somewhat demanding in
terms of the measures of economic parameters required to make the estimate.
By the same token, however, a great deal more can be learned from the analysis
in terms of the distribution of benefits between consumers and producers and

the adjustmenta for general equilibrium effects.

Schmitz and Seckler (82) extended this basic model in an interesting
way. As noted above, the increase in productivity due to technical cheange can
require the release of resources from the sector, depending on the conditions
of demand for the product. If alternative employment poesibilities are
not available, the resources released may be unemployed. If they are, then
the income lost by these unemployed resources hau to be deducted from the
benefits of the technical change to determine tn: net benefits.

S.hmitz and Seckler viewed the mechanical tomato harvester as an in-
novation of agricultural research whicii caused farm workers to be unemployed.
They firat estimated the benefits of the research on the harvester in the
usual vay, and then estimated the returns the unemployed workers would
have received in the absence of the technical change. These sacrificed
returns were then subtracted from the benefits.

This procedure amounts to taking into account the ad justment
cost aszociaced wicth the technical change. It should be noted, however,
that resources could be induced into the sector as a result of technical
change. If this occurs, it should bc taken into account as well, since it
will mean a reduction in output in other sectors.

Ayer and Schuh (10) further extended the model by specifying a cob-
veb behavioral model for the sector. This model leads to a differeat kind of
adjustment costs because ex post results do not square with ex ante expecta-
tions. Thelir procedures net out these adjustment costs from the met flow of
benefits.

% Ayer and Schuh also made a qualitative analysis of which group of
factor owners received the benefits of the technical change. This was done by
taking into account the characteristics of demand and supp.y for the individual
input categories. They also showed that trade and other ecomomic pulicy
played an importaat role in determining how the benefits of the technical
change vere distributed between consumer and producer groups.

The final contribution to the methodology using economic¢ surpluses
was made by Hayami and Peterson (46). Although the model will not be elabora-
ted here, their analysis is important in that it provides a means of evaluat~
ing economic research and research of a more general nature than that con-
cerned with production alonme. Thelir study was concerned with estimating the
social returns to government expenditures on public information services such
as the collection and reporting of information useful for decision making in
both the public and private sectors. Their particular interest was the
statistical reporting of US farm commodities.
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The basic assumption of their model was that erroneous information
causes producerd to make erroneoue production decisions and also dictorts
optimal inventory carryovers. Hence, merginal improvements in the accuracy of
these statistics ceduce the social cost of misinformation, which in turn can
be considered as an increase in ne: soclsl welfare. By relating the marginal
improvements in the net social welfare to the marginal cost of providing more
accurate information, thay can estimate marginal social benefit-cost ratios
for the + ::-ious levels of accuracy of the information.

We believe this basic formulation of the problem has more general
application. Agricultural research in 1its broadest sense is in effect nothing
more than providing information to relevant decision groups. As the evaluation
of research moves beyond 1its past concentration on output-increaring production
research, we believe the Hayami-Peterson model points the way to a more
general methodology.

To conclude this discussion of methodologies using the economic
surpluses concepts, we note that Lindner and Jarrett (57) have recently made a
critique of the various assumptions used by previous authors. Since their
paper deals with gome of the finer parts of the analyses, we pass over them
here.

c. The Production Function Approach

A completely different approach to estimating the payoff Lo snd the
effectivenesa of agricultural research is to specify the production function
for the commodity or the agricultural sector as a whole in a8 sufficiently
broad framework that cocial inputs such as agricultural reseacrch cau be
included in it. The conventional production function includes only on~the-
farm inputs. But inputa provided by the public sector can (and perhaps should)
be included just as well.

Griliches (43) was perhaps the first to use this approach, but it
has also been used by Peterson (69), Evenson (31) and others (55). The
advantages of this approach are that it effectively controls for the other
inputs used in production (1f the data are measured accurustely) and provides
an estimate of the marginal product of research. (Methods referred to above
all give estimates of the average return.) A marginal retura is more useful
than an average return to decision-mikers studying the merits of neaw research
projects.

An important contribution of the Evenson analysis was to throw light
on the time path of respouse to increassd expenditures om research. He found
that the returns over time first increased and then decreased, with the high
point occurring after about oix years. Estimates ¢f the rate of return to
expenditures on research are gensitive to the time path in which benefits
are forthcoming. The insights gained by the Evangor analysis can be used to
improve the estimates of the rates of return.
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The production function approach is potentially as rich &3 the
economic surplus approach, although its flexibility lies in sowewhat different
directions. For example, attempts have been made recently to refine this
approach so that it could be used for decision-making purposes. Bredahl and
Peterson (16) estimated an aggregate production function for LS agriculture
using 1969 state data as observativns, and included expenditures on agricul-
tural research as an explanatory varishle, They were interested in comparing
the productivity of research among cash grains, poultry, dairy, and liveatock.
Their analysis provides estimates of the uwarginal rate of return to incremental
changes in the investuent in research on each commodity group, plus an esti-
mate of che marginal rate of return for each state. Oence, their rvesults
provide a guide as to productive reallocations of research expenditures both
among commodity groups and among geographic araas. L/ A similar analysis
might be done using country observations rather than atate observations.

Evenson, Flores, and Hayami (33) have used the basic production
function approach to deal with the technology tranafer problem. Their inteérest
wvas in analyzing the costs and benefits of rice research, a case where both an
important International Center and national research programs have produced
nev knowledge which presumably differas in its tranaferability. They also
attempt to take account of knowledge tramafer from other disciplines.

The basic model amounts to regreesing the chaugea in yield of rics
over a base period on a set of farm input variables that would be expected to
influence ytlelds plus a set of knowledge stock variablee that are constructed
as cumulated research investment. The knowledge stock variables include
(1) research undertaken in agronomy and plant breeding specifically to improve
rice technology; (2) research activity inm plant physioloay, phyto-pathology,
and soil sclence (research which 1s not ccamodity gpecific); (3) agronomic and
plant breeding research activity in couatries other than the country in
question, but which are in the same geo-climate region; and (4) agriculturally
related sclentific research in other countries located in the sams geo-climate
zone,

. The regression analysis provider a means of statistically isclating
the effects of these various research programs, wvhile at the same time control~
ling for the use of other inputs that are expected to influence observed
ylelds. The benefita of research can then be imputed to particular rasearch
programs, and one has the basis for ansvering allocatory questions. In
principle, incressnts in budget would be allocated to where the social rate of
return vers highest.

d. Impact ~# Research on National Income

Tweeten and Hines (100) have used z still different approach to the
evaluation of the returns to agricultural research. Their approach is somewvhat

1/ Robert Thompson used similar methodology in hic Ph.D. dissertation to
estimate the marginal rates of returns to tegearch activities by state in
Brazil. See Thompson and Schuh (99).
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sinilar to the input-saving methodology, and recognizes explicictly that a
ront: ibution of new agricultural technology is the resources it releases to
.¢ sonfarm sector.

Tveeten and Himes calculate how much lower the national income would
ve if the percentage of people on the farm vere still the seme as in 1910 gnd
che ::5ulting additional farmers had the income of today’s farmers instead of
ivday’s non-farmers. This provides a uweasure of the benefits from rescarch.
Then they escimate the costs of public and private research, education, and
federal programs, and use these to calculaze a benefit/cost ratio.

This approach provides only a raiher crude spproximatioa to the
benefits of agriculctural research. It does provide it in a form understand-
able by policy workers, however, and may be feasible when data are rather

scarce.

e. Nutritional Impact

Research goals for agriculture may be expressed in autritional
objectives. Pinstrup-Andersen, Londono, and Hoover (72) have developed a
procedure to estimate the nutritioral implications of alternative commodity
priorities in agricultural rescarch and policy. Their model estimates the
distribution of supply increases among consumer groups, the related adjnct-
ments in total food consumption, and implications for caloric and protein
nutrition. This procedure permits a translation of incressss in agricultural
output to its impact on nutrition, and by income groups. Hence, equity ar.
nutritional considerations can be analyzed.

This model is rather demanding in terms of detailed knovledge of
demand parameters and present ccnsumption pattera~. It does not in itself
provide estimates of rates of return, but could be extended to such an analysis
1f autritional objectives were traumslested into a suitable form. This approach
does provide information that could be of considerable value in establishiuy
research priorities if improved nutrition is the resesrch goal.

= ® ®

To conclude this sectiorn, we would note that a rather rich set of
research pvocedures have been developed vhereby research can be evaluated and
its contributione and various effects analyzed. It should algo be rather
obvious that there is no one approach that offers a panacea. Different
approaches are useful for answering different questions, and the perticular
quastion will vary a great deal depending on the individual problem situation.

The main couclusion wa dzsw 1s that there is an auple methodological
base for ueing data generated by the economy and past experienca to understand
and analyze tha consequences of investmsnts in sgricultural research and its
interactions with economic policy and institutional arrangepancs. The knowledge
gained from th~se analyses can in turn be used to improve the decision—-making
vith respect to scarce research resources.
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B. Ex Ante Models

In this section we review some of the major procedures and methods
that have been ueed to improve ex ante decision-making with respect to
research resource allocation. The literature in this area is vast, since such
procedures are widely used with industrial and military research. 1/ Our
reviev concentrates on the models developed for agricultural cesearch.

Theae models range from approaches which provide a systematic means of utili-
zing informed judgmen:t, to approaches which attempt to provid. empirical
knowledge on the consequences of alternative causea of action.

Before discussing some of the methods suggested in the literature,
however, it is fitting to recall tha words of Cetron and Johasan (22):
"We are well aware of many of the omiseions aud weaknesses of these quan~-
titative~selection ol resource-allocation techniques. It should bz stressed
again that they are not intended to yield decision, but rather information
that would facilitate decision. Indeed, these techniques are merely thinking
structures to force methodical, meticulous consideration nf sll factors
involved 1in resource allocation. Data plus analysis yield information.
Ioformation plus judgment yield decisions." 2/ And they go on to say: "It is
wrong to say that one must select intuitive experience over analysis or minds
over machines; really they are not alternatives; they coupleneant each other.
Used together, they yield results far better than 1f used individually."

Pure analysis or pure intuition should not be the objective of
any decision-making group. There is an unknown optimal mix of analycis
and intuition. This optimum combination cannot be defined a priori and
generally. It has to be reached through the joint effort of analysts and
managers. A continuing, sequential, dialetical process will be necessary
to determine what 1s neceasary and possihle with respect to Loasby’a (58)
"width of a,enda", "set of control variablea", and "degree of programming.” 3/

Decision problems such as those aascociated with the allocation
of resources to agricultural research have been classified according to
three major criteria. The first is according to time, with the problers
classified according to whether they are static or dynamic. For decision

1/ For av analysis of the state of the arta as of 1968, see Rubenstein
(78). He calls attention to the fact that up to that time much of the
licerature vas the result of laboratory experiments, not models that were
actually implenented, and that to be useful to the resaarch manager the
entire process (problem recognition, research, developwent and testing,
engineering and tooling, adoption and continuous improvement) had to be
crarried out. '

s
<

Underlined words vere stressed in the original.

Jw
~

See below for more detail.
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models formulated in a static framework, time is not considered explicitly,
The actions and reactions involved in these situations are either assumed

to take place instantaneously, or without a time dimension. For models
formulated in a dynamic framework, time is considered expiicitly and the
actions and reactions are assumed to occur at different distinguishable points
in time.

There i3 also a compromise betveen static and dynamic models, the
comparative static framework. In this case a ststic analysis for different
points in time 18 made, and then a comparison is made of the results over
time. The objective is to keep the simplicity of static models while gaining
some advantages of the dynamic perspective.

A second criterion according to which decision problews may be
classified is according to the degree of uncertainty 1/ tfnvolved. At one
extrene, models have been built assuming perfect knowledge with raspect to all
events taking place. It i3 assumed that the decision-maker has complete
certainty about actions and resultant outcomes, both qualitatively and quan-
titatively. These models are called detorministie. Against these simpler
models, there are models that try to take into account the realities of
uncertainty facing decision-rakers in any area of endeavor. Theze are called
probabilistic models, since they try explicitly and formally to conaider the
fact that certain variables have a probability distribution of possible values
and are no: under the direct control of the decision~maker. The moat the
decision-maker can do 1is to insure himself against the risk invelved in this
situation. As with any insurance scheune, premiums and the probability dis~
tribution of losses will have to be evaluated. An extreme case of uncertainty
1s when the probability distribution of the uncertain events is not known. 2/

The third criterion according to which decision problems may be
classified 1s according to the "environment" in which the decision-maker, be
it a person or & group of persons, has to take decisions. To the extent that
there 1is not an intelligent and informed force reacting to the decision-maker
in a competitive way, i.e., to the extent there is no conflict of interests
betveen the decision-maker’s decisions and the opponent force’s objectives
or goals, the decision problem is represented by a one-decision-miker model.
Otherwise, conflict of interest between competing decision-makers, persons,
or groups of persons, results in the necesaity of the decision model taking
into consideration each opponent decision maker’s reaction to one”s decisione.
These much more complicated decision situations are analyzed through models
generally designated by two- or n-decision-maker models. 3/

1/ No effort is made here to disiinguish carefully between risk and uncer-
tainty in EKnight’s (54) sense. A discussion of the distinction between
risk and uncertainty may be found in Roumasset (76).

2/ A diacussion of risk and uncertainty has been part of the literature
on decision theory for many years. A standard reference for these
concepta and for the discussion of subjective versus objective probability
may be found ia Luce and Raiffa (59). See also Bampteon et al. (44).

3/ Again, Luce and Raiffa (59) is a good reference.
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Most of the declsion problems in the area of agricultural resaarch
resource allocation may be treated as a one-decision-maker situation and
therefore do not call for models that represent conflict of interests. But
both time and uncertainty are impuriant elements in agricultural research.
Moreover, to obtain the possibility of explicitly considering time and un-
certainty in analytical models of research resource allocation, a price has to
be paid in terms of mathematical complications.

The degree of complexity will also depend on other factors.
Loasby (58) classifies decisions according to three aspects: (1) width of
agenda, (2) specification of the set of control variables, and (3) degree of
programming. The width of agenda refers to the definition of the systea
boundaries. The decision to consider asingle or multiple goals, as vell as
single or uyltiple restrictions, is a relevant issue in this context. Tha
specification of the set of control variables had to do with the planaing
horizoa or, &8 it nay be put, with the length of the run, whether short or
long. The degree of programming depends on how precisely the decision prec~
cedures are preacribed. It is clear that in modeling decisions, thz degree of
difficulty will depend on how broad the system’s boundaries are, how many
variables are considered simultaneously, and how well programeed the whole
procedure is.

a. Scoring Models

Scoring models are relatively simple procedures to formalize the
decision process involved in the choice of a research portfolio. Key eval-
uators, usually the scientists themnalves, are called upon to express their
evaluation of alternative research projects. These evaluations are baced on
the potential contribution of each research project to a prespecified goal or
set of goals. These goals can be measured in a continuous or discrete way,
but evaluations are expressed numerically. Where more than one goal is
involved, the rame or other evaluatorz will have to establish a veighting
structure. That is, they will have to express numerically the relative
importance to society of each goal, especially 1f they are competitive.
Complementary goals car be reduced to only one goal.

Scoring models are generally very flexible not only wvith respect
to the number of goals, but also with respect to the type of goals considered.
The specific approaches we will review here are those developed by Iowa
State, North Carolina and NASULGC-USDA.

(1) The Iowa Model 1/

The primary purpose of the Iowa mcdel was to ensure the greatest
return for the research money spent at the experiment station. 2/ In addi-
tion, however, an increase in the value of research output vas expected due
to better evaluation and selection of projects, and an incraass in resources
for research 4uz to an improved ability to demonstrate their efficient usa.

1/ An algebraic representation of this model is presented in Appendix A.

2/ See Mahletede (60).
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A first and very important itep in the implementation of the Iowa
procedure vas a decision by all administrators involved regarding the neces-
sity for a more formal method of resource allocation, and their agreement on
and commitwent to a proposed scheme for evaluating research projects., The
next step consisted of developing a set of goals and sub=-goals. Three
goals vere selacted: growvth, equity, and security, which were assumed to
apply to the state of Iowa as well aa@ the country as a whole,

The first experiments with the model cousidered only growth.
This was due to the difficulties involved in weighting the three goals.
Nevertheless, this review will be concerned vith the conceptual model in
which all three goals vere considered.

The research effort of the station vas divided into three nmajor
areas: commodity research, resource research, and agricultural management
research. These three areas wvere further subdivided into 19 sub-areas com-
prising ome or two products, or resourceu, or aspects of agricultural and
management research. To ecach one of these !9 areas & panel of experts was
assigned.

The panels were then asked to identify all research siternatives
in each area. Each panel member had to present a list of research projects
that in his opinion would represent a significeat comtribution to knowledge
and to the goals of growth, defined as value of resourcc3 saved aud sé value
of increased output. The panel had to consolidate these individual opinions
into a list of suggested research activities. In additfom, for each alter-
native research project suggested Ly the panel, an estimate of the cost in
terms of science man-years and other supporting costs was presented.

As a second step in the procedure, these liets of esuggested research
activities vere submitted to anothe; special panel for esaluation in terus
of the second criterion, equity. The panels ware asked to give an evaluation
of each project in terms of its contribution to absolute and relative equity.
This procedure vas then repsated in order to take security into account.

A scoring procedurae, vhere each Project receives a "grade" on
a given scale according to its contribution to growth, and then to equity
and sacurity, is tha core of the asthod. The difficulty in acoring is
evident, ae well as its strong dependancy on the experience and wisdom of
the panel members.

This 18 ¢ static, deterministic model insofar as time and uncer~
tuinty are not explicitly accounted for. The effect of some kinds of un-
certainty can be cvaluated by means of senaitivity analysis, however.

A question might be raised as to vhether this model requires too
nuch guessing. The ansver is probably yes, but they can be informed guesses,
which tend to improve with repeated triali. A second question is vhether
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this ;odcl ie better than no model at all. Again the answer is probably
yes, sc long as scientists and decision makers work together to improve it.l1l/

(14) The North Carolina Model

The major question addressed in the North Carolina Agricultural
Experiment Station model was how much emphasis (in terms of resources) should
be put into each of the research problem areas. 2/ The procedure involved
several groups of interdisciplinary research and extension faculty, plus
several groups of external scientists. Groups of administrators from the
experiment station and from the departments were also involved,

The intardisciplinary teams of researchers and extensionists vere
allocated to the following research problem areas: biological sciences
and technology, animals and plants, euvironment and natural resources,
and food-fiber-people-economics. They reviewed the entire research program
and prepared recommendations on how and when human snd monetary resources
should be reallocated. Then they rated each of their reconmendations according
to criteria such as the extent to which the recearch met state experiment
station, department and national goals, the urgency of the problem, cost,
relevance, likelihood that research results would not be available elgevhere,
and potential contribution to knowledge. 3/ Not all of the above criteria were
used in each of the four areas into which the research program was classified.
However, a wveighting system was developed for the criteria through use of a
Delphi procedure 4/ involving the department heads and the administration of
the agricultural research station.

The recommendations of the interdisciplinary in-house teams were
then submitted to several smaller groups of external scileantists. Aftez
reviewing these reconmendations, the external groups of scientists developed
their own set of recommendaticna for resource reallocations within the research
program, and rated the recommendations of the in-house teams.

The recommendations of the interdisciplinary in-house teams were
finally rated according to the criteria discussed above by each member of

1/ A version of this model was used in the recent World Food and Nutrition
Study conducted by the National Acadeny of Sciences (64). The individual
panels were urged to make quantitstive matimates of the expected costs and
benefits from the priority lines of repearch.

2/ See Shumway (89) for a detailed report on the North Carolina procedure.
See USDA (102) for a description of the classification of research problem
areas,

3/ These criteria ver: adopted from the criteris recommended in USDA (102),
See also Williamson (106).

4/ On the Delphi method see Dalkey and Helmer (25), Beattie and Readerc
(l4), and Brown and Helmer (18).
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three groups: in-house scientists, external scientists, and department
heads. Research area scores were then computed by an algebraic formula, 1/
averaging over the criteria all the partial scores attributed to the recom-
mended increase 1in resources to a given arsa. Weights representirg the
relative importance of each criterion were used to arrive at a weighted
score. These scores represented the evaluation of individual scientists and
administrators of the importance of each reszarch area.

The average score was then computed for each research area. This
average score was a numerical expresaion of the "average" opinion of in-house
and external scientists, plus administrators, with respect to the "relative
worth" of each research area, given the criteria set that was developed

independently.

2. The North Carclina method, like other scoring methods, has the
advantage of forcing all people involved to spell out formally what they

think each research effort will contribute to given goals while at the same
time respecting some restrictions. A feature of the North Carolina model

that deserves special attention is the computation of two related measures

to rank the research areas: the "average" and the "average minus one standerd
deviation." The "average minus one standard deviation" measure for research
areas with the same average score will give preference to the research

areas in which opinions were closer together. That is, it will give a

higher rank to research areas where consensus 1is greater.

Another point to note 2/ is the diversity of opinions demonstrated
by the North Carolina zffort. The degree of (linear) association among scores
given to different research areas by any of the three groups of scorers
involved was low (the highest was 0.45). The same low association was
found within groups of scorers.

The major fault with the North Carolina model, aside from those
due to the intrinsic characteristics of scoring models, was the failure
to speclify the goals more precisely. Consequently, each scorer could have
a different idea about the goals of the experiment station, the departments,
and the country.

(111) The NASULGC-USDA Model

The National Association of State Universities and Land Grant
Colleges and the USDA jointly defined and implemented a systematic procedure
for evaluating and allocating resources to agricultural research. 3/ A
task force was assigned to the study and its first step was to prepare a

1/ See Shumway and HcCrackea (91).
2/ This point 1is discussed by Shumway and McCracken (91).
3/ The basic document reporting this effort is USDA (102). See also Bayley

(13). The present discussion closely follows Williamson’s (106) excel-
lent presentation.
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general scheme for tha classification of research. Research was classified
into three major headings, according to whether it was related to an activity,
a commodity or resource, or a field of science. The short term objective

of the classification scheme was to assemble information to describe research
programs and to project needs and prioritiee for future research, The longer
term objective was to develop an information storage and retrieval system.

A second task in the general procedure was to classify according to
this scheme all resegrch going on at the Depurtment of Agriculture’s research
units and at the state agricultural experiment stations. Information was also
developed on the oumber of scieantist-man-years and funda expended during
fiscal year 1965. This permitted an estimetion of ccientist-man~years and
funds being devoted to each reseasrch category in the classification schemes.

The third task was to eastablish national goals for agricultural
research. Usually, national goals a-e too broad for the relationship between
them and the agricultural research output to be evident. 1/ 1t wvas at this
stage of the study that the Planning Programming Budgeting (PPB) 2/ system
was adopted by the Department of Agriculture. A4s Schich (81) says, "One
of the major aims of PPB is to convert the annual routine of preparing a
budget into a conscious appraisal and formulation of future goal and policies.”
Then, the astudy and PPB had to be adapted to each other in terms of the
study’s goals and the PPB’s "missiouns". 3/

The research program was then divided into six areas: 1) soil,
vater and alr; (2) forestry; (3) horticultural crops; (4) field cropse, (5)
livestock and poultry; (6) agribusiness and human resources. To each of
thess six areas a review panel was assigned consisting of people from
universities, federal and state agencies, private research orgenizations,
producer groups, industry, and members from the original group responsible for
the study. Tha objective of these review pancis vas to 80 into the details of

1/ Mahlstede’s (60) discuassion of the Iowa model presents examples of how
to relate social goals like People’s Welfare to intermediately defined
research lines. His example 18 not a general solutionm, though. Sae
also Pinstrup-Andersen and Franklin (71).

2/ According to Puterbaugh (73) the PPB eystea implied the use of a problem=
oriented budget, & '"zero-base" budgeting process in place of the usual
incremental budgeting, and wulti-year budgeting. All these aspects involved
difficulties.

3/ It is interesting to note Williamson’s (106) comment that "Final agreesant
oun the goals vas not reached until the estimate of future resaarch needs
was essentially complate."
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each area, subdividing them into research problem areas and providing estimatas
of the number of science-man~ysars necded in the future. 1/

b. Th; Minresota Modal

MARBAIS is classified as a wulti-dimensional rauking method. 2/
It is a well thought out logical structure that takes into conmideration
many of the uncertainties involved in the prediction of coats and benefits
in research.

Three major steps zre involved in MARRAIS: epecification, esti-
mation, and anelysis. A fourth astep would be selaction of the research
portfolic, but this is not within the 8cope of MARRAIS itself. Selsction
is left to the decizion-makar. MARRAIS is en information gathertug and
procassing device to help declsioa-making, just as most of the other exiating
methods for resource allocation tnalysis attempt to ba.

In the spacification phase, the alternativa research projects to
be analyzed and evaluated are defined under lines of administrative respon-
8ibility. (MABRAIS canmot help in identifying the research alternatives,)
In addition, the form of the resesrch results and the unit of measurcment
of these results are specified at this staga. MARRAIS uases parcentagesn
of total objective achievement as the unit of weacuremant. This 1s to take
account of the fact that benefits ney be derived frou reeasarch efforts that
do not fulfill their objectives. Another point to be specified in this
stage 1s who 1s going to provide all the necessary eatimates relataed to
research costs and benefita. The choice of "estimates" has no sound theory
on which it can be based.

The gecond phase in MARRAIS 1is estimation. To understand the
estimation phase, it is neccoasary to understand the logical structure of
the model. 3/ MARBAIS works either with u present-value formulation of
benefits and costs, deriving from these benefit-cost differences (B-C) and
ratios (B/C), or with an internal rate of return (IRR) formula. All the
estimates are made under alternative levels of avorage amnual expenditure
and expected true horizoms for project ccapletion,

MARRAIS recognizes that in practice a lot of uncertainties affect
the disconnted present value of costs and berefits, so they should be thought
of as stochastic variables with given probability distributions. Moreover,
the discounted present valua of benafits depends on certain variables.

MARRAIS hypothesizes that it depsnds on the annunl benafit accruing from

the research, assuming 100 percent adoption of its results, on the adoption
patterns ovar tims, on the "scrap” value of certain research facilities,

and on the so~called "process” value of reeearch (the increase in the value of

1/ The "future" at that time vas the current 1977 year.

2/ See Shumway (88). For a "best informed" exposition on MARRAIS, oxn which
the present discussion 1s bazed, see Pishel (36).

3/ An algebraic Tépresentation of the model is presented in Appendix B.



134

paiiicipating scientists plus increased human capital from graduate training
involved with the research effort). On the other hand, MABRAIS hypothesizes
that the stochastic (discounted) present value of costs depends on the average
annual expenditure on research, on the maximum annual expenditure on dissemina-
tion, and on the time path of diasemination costs of rcsearch starting one
period after the project is completed. It should be noted that both the

ayu, lon patterns over time and the time path of dicsemination cost* are

functions of time.

Groups of experts 1/ provide estimates for the variables. Given
an average sonual expenditure on a project, they estimste the probability
of the project being ccmpleted in alternative periods of time. Then, with
estimates of the mean rime to complete the project and the average annusl
expenditure on tha project, benafite are estimgted. This results in a pro-
bability discribution of benefits from a given project, funded at a given
level of annual expenditure and taking the mzan expacted tima for coapletion.
This probability distribution of benefits is weighted by the probability
discribution of technological feasibility for each project and funding level.
By a random sampling from the distributions of the involved stochsstic vari-
ables, plus single~value estimates of the non-stochastic variables, estimates
are made of the distributions of the difference between benefits and costs, of
the benefit-coet ratios, and of the internal rate of return.

MARRAIS 18 a relatively sophisticated, multiple~dimension ranking
model. There may be serious difficulties in applying 1t in an international
coutext due to the large degree of variation to be found in the relevant
variables and the difficult task "estimators" would face. On the other hand,
these same conditions are an argument in favor of 2 model such as MARRAIS. If
the difficulties are recognized, an attempt can be made to deal with them in a
systematic way. Moreover, the potential for sensitivity analysis which MARRAIS
offera witn respect to all these uncertain phenomena may be very useful, The use
of different parameters for the distribution of the stochastic variables, or the
use of different probability fuactions, are some of the ways of dealing with
the precarious confidence that is usually put on such "subjective" distribu-
tions. But it may be very expensive both in time and wmoney.

c. Pingtrup~Andersen and Pranklin Model

The model daveloped by Pinstrup-Andsrsen and Fraunkiin (71) is
an attempt to reflect their argwwsnt that "concurrence between the technolegy
specification raceivad by the scientist and the technology which vesults
in maximum contribution to the achievemant of social goals is tha raspon~
8ibility of research managemeut". This concern lecdc them to analyxe the
problem of defining working objectives for research from stated national
development goals. It should be kept in nind that they are concernad with
the allocation of agricultural resesrch resources in duveloping countzies.
This helps explain the greater emphesis put on the ralationship barwoen
development goals and agricultural research relative to other studies.

1/ See Shumway (88) for a discussion of group procedures.
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The authors argue that after the identification of tha changes in
product supply, input demand, and farm consumption necessary to attain the
development goals, the identification of the research problems should be made
independently of the alternative technolcgies that can contribute to the
tolution of :he problem. They call this a "technology-free" specification of
the problem, since it does not presune ex ante a particular technological
solution to the problem.

This 13 a very imporctant aspect of the problem definition phase in
scientific research. It relates to the "form" in which the problem is pre-
sented. The advice is not to jump from farm problem identification to research
problem definition in terms of required technology without a careful evaluation
of all technological solutions available. Another point to keep in mind 1is
that definition of the problem at the farm level 1is not an easy task. The work
of Hayami and Ruttan (47) makes it clear that low production per acre in one
region relative to another region does not necessarily imply a problem in the
first reglon. The differences in productivity may reflect a difference in
tactor proportions, which in turn are induced by differences in relative
factor prices.

After the identification of problems in a "technology-free" manner
and, subsequently, of the alternative technologies available to solve each
and every problem, it 18 necessary to estimate the time, costs, and probabili-
ties involved in research and in farm adoption for each alternative technology.
The next step is to estimate the impact of the research alternatives on farm
consumption, product supply, and input demand. This effort requires some
previous knowledge about the economic structure (paranmeters) of the relevant
production sectors and of the pioduct and input markets.

Then the estimated effects on farm consumption, on product supply,
and input demand are used to obtain an evaluation of the coatribution of
the alternative research lines to the achievement of the development goals.
This leads to a specification of the working objectives for the research
and of the desired technology.

The representation of this approach by means of mathematical equa-~
tions is not simple, since it is a system approach to the allocationm of
research resources. Moreover, it tries to relate specific research problems
to overall aspects of growth, equity, and security through consideration of
variables such as fncome distribution, autrition, demand for labor and other
services, farm consuwption, capital fornation, supplies and demands, net
revenues, risk, etc. A flow disgram ususlly gives an easier pictorial
understanding of the interrelstionships involved, and such a flow diagram
can be found in Pinstrup~Andersen and Franklin (7L, p. 424),

Eight social goals are considered, with the objective being to
obtain an improvement in the following variables: growth, income distri-
bution, employment, farmars’ net iocomc, farmers” cash inflow, human nutrition,
degree of self-sufficlency ia food, and foreign exchsnge earnings. Other
goals might be counsidered, additionally and/or in aubstitution of the eight
cited, but the interrelationships and rarameters in the model will have to be
modified accordingly.
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This model can be applied to the problem of resource allocation
in single product or production factor research (as most of the centers in
the international agricultural research system are organized), aulti-commodity
research, and faruing systems research (such as vith small farms). Some
promioing empirical resulte have been reported by Pinstrup~Andersen and
Franklin. :

Pinstrup-Andersen and Pranklin’s model 18 an example of a useful
effort in the area of research on research, and deserves further testing snd
development. It also involves a relatively complicated mathodology, however,
if research managemant does not vant to invest significant human resources in
the problem of resource allocation. As a guide to the kind of information
useful to the analysis of resource allocation, the model is quite useful. Its
claims that the effects of research are highly dependent on the kind of public
policy being pursued by the country is important and in line with points mada
earlier in this paper.

d. Cartwright Model

.. The model developed by Cartwright (20) focuses on the allocation
decisious for research within a department of agricultural economics. Two
decision problems are analyzed: the choice of research areas to work in end .
the choice of a research job portfolio.

A large quantity of information ie fed into the model of research
and decision. The information includes (1) the zmount of tims each researcher
has to input into each alternative procedure available to undertake the new
research areas in a given period of time (quarter); (2) the amount of time
each researcher could divert from previous assignments to a new category of
employment in a given quarter; (3) the amount of funds of a given category
that the new research area would bring to the department iu a given quarter if
a given procedure were adopted; and (4) the number of new staff positions in a
glven category that would be created in a given quartes if a certain procedure
were adopted. With this information and a formal statement of the staff
preference function, the allocation problem is cast in the form of a noo~linear
integer programming problem.

- Generally, information in (1) and (2) sbove is not readily available
and’ thus requires some additional estimation by the staff. Information
in (3) and (4) is generally available in any proposal for undertaking a
nev reseerch area or for reallocating resources among current research areas.

The job portfolio eelection model assumes that a more centralized
decision procedure is implemented in the academic enviromment. It imvolves
& simultaneous evaluation and selection of all ressarch jobs once each
quarter. Research is classified into four classes according to whether
they are dissertion research or not, and vhether they are in the agricultural
experiment station program or are funded by outaide research contracts.
A fifth class, of currently active Jobs, 1is also explicitly included, mubject
to a decision of continuing or stopping theee jobs. A job cau be modified
with respect to time horizons, resource use, etc., by terminating it and at
the same tixe starting a job with the required modifications.
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The information required for the model includes (1) the amount of
time required from each staff member by each altornative job in a given
quarter; (2) the annual expenditura, by class of expenditure, from each
budget component, required by each alternative job; (3) the amount of time
uncomnitted, by researcher and quarter; (4) and the annual budget, by ex-
penditure class and by budget compoanent. Again, staff preferences have to be
evalusted in a tentative effort to define the goals and, eventuslly, an
objective function. This is an important and difZicult task in the procedure.

The models for research-area decisions and for job-portfolio
decisions are atructurally very similar. Cartwright (20, p. 151) calls
attention to the following five common characteristics: (1) the decision
variables are interdependent and linearly related, (2) these variables can-
not assume negative values, (3) at least one variable can take on only one
of two valuea and hence 18 not continuous, (4) the objective function con-
tains several goals (some of which may not have a natural or obvious
measurement) with an unknown mathematical form, and (5) the model can assume
certainty about all facts involved or it can assume that risks and uncertain-

ties are present.

The solution procedure for the model is not straightforwvard. An
optimization procedure may be used, as well as one that although not finding .
an optimal solution, uses stimulation to indicate soue alternative, accepta-
ble solution.

Cartwright’s model 1a very imaginativa. However, this is an example

vhere more "development" of the modsl would be neceosary before its use

in routine decision making would be practical. PFurther developnent of

the goals-preferences-objective function procedure is necessary, as well

as of the solution procedures. Also, since it was cast in the framework

of a department of a univeristy, a large number of modifications would be
necessary to adjust this model to the International ligricultural Research
Centers’ conditions and needs.

A short test of a research monitoring and reporting system (REMORS)
is also reported by Cartwright (12). This system cousists of a registe:
of all current and planned research, plus a system of reporting research
progress. LRaviews of tha "cost-benefit™ of REMORS by staff membars were
mixed. Of course, they probably had a very short-run review of the procedure.
A long-rua view, taking account of expacted ixprovements dus to continued
testing ard development, might be more favorahles.

Tue general concluzion we reach is that although Cartwright’s work
is to be commsnded for its rigorous and comprehensive focus on quantative
sethods for resource allocation, it did not g0 very far into the development
stage, aven in the special environment of an scedemic department for which the
model vas designed. Therefore, it does not seem appropriate for the inter-
national agricultural research system at this moment.

€. Castro and Schuh Model

The major characteristic of the Castro and Schuh model 1is the
emphasis 1t gives to both growth and distributional effects of research
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sud L he resultant technological change. !/ Using the concepts of producer’e
and cousumsr’s surplus, functional distribution of income, and twvo-sector
models of general equilibrium, Castro and Schuh use analysis and information
on key peramaters to asgess the effects of research and technological change
on givsn products of a given couutry., 2/ They establish four goals for a
rescarch program: (1) to increase the net income of the agricultural sector,
(2) to increase employment aad income of wirkers in the agricultural sector,
(3) to increase consumer walfare through lower real food prices, and (4) to
maximize the contribution of the agricultural sector to the growth of the
overall economy.

Castro and Schuh’s model is not a formal, mathematical model,
although 1t could be used as a starting point to build euch a mathematical
model. 3/ The fmportaant point to note is its focus on both the growth and
distributional ecffects of technological change, and on both the direct and
indirect effects of research. 4/

The explicit consideration of the distribution of benefits and
losuee betveen producers and consumers and among factors of production is a
desirable characteristic of Castro and Schuh’s procedure. 5/ Also important
is the following up of the effects and reactions of technological change in
the &qricultural sector into the non~agricultural sector.

This model minimizes the burden put on scientists and administrators
in terms of the amount of information necessary and in terms of the amount
of difficult eetimates and/or "informed guesses” required. The model depends
primarily ou secondary data, and the burden of the analysis rests with the
analysts.

1/ This model is discussed in Castro and Schuh (75). Details may be
found in Castro (74).

2/ Cotton, ougar cane, rice, coru, edible beans, and manioc in Brazil.

3/ It is vorth noting that Pinstrup-Andersen and Franklin’s (71) model

is in a sense a formalized version of Castro and Schuh’s analysis. Of
course, it 1s formally much larger and more comprehensive, vith subsystems
for the demand side cast in torms of matrices of elasticities, etc.

4/ Brinegar (17) argues stroogly in favor of taking account of indirect
(second and higher order) effects of technological change through long
term multipliers. Quoting another author in the area of education to
the effect that "recent estimates of high aconomic return to education
could be very misleading because the real returus are much highar,™
Brinegar implies that ths same might be occurring with ressarch becsuse
secondary effects are not followaed through time.

3/ Bayley (13) in addition to varning against a "Greel philosophar’s attitude"
vith respect to nev methods for research resource allocativn, calls
attention to the need to better idantify how benafits and losses are
distributed.



139

A point to mote is that in Caotro and Schuh’s model no explicit
treatment of the probabilities of success (technical, "commercial™ or other)
is prasantod. This is as difficult an aspact of ex aatc models as it is
important. The question involves hov much differaence it makss to discriminate
even grossly among probabilities of success for slternative research endsavors
relative to not discriminating at all. Not discriminating implies that for all
practical purposes the probabilities are 3ssumed to be equal, The question
that arises is whether it is more desirable to give an equal pzobability of
success to all alternative research projects than to try to discriminate among
them. Ultimately, this is an empirical question. The ansver may have to vait
for furtbar research.

Another point worth noting is that the Castro and Schuh model was
developed within the framework of a given country, with given goals, institu-
tions. policies and endowments. The international agricultural research
system, even in the case of a Center concerned vith only one commodity,
operates in a much wider milieu. The task of following the distributional
effects among all classes of exporters, importers, producers, consumers,
regions, #sctors, etc. tecomes much greater. However, this problem 1a present
vhatever the allocstion model chosen. The fact that some models dodge this
obstacle by not giving any consideration to these aspects does not make them
any more desirable.

f. Easter and Norton Model]

Easter and Norton (29) apply an ex ante benefit-cost analysis to
requests for additionzl resources in the federal budget of the Land Grant
Univerasities. Specifically, they consider the case of certain research
program areas in corn and soybeans in the North Central region. They also
discuss applicaticns of benefit-cost analysis to livestock and to rural
development research.

in discussing the criticisms that have been made againat the use
of benefit-cost ratios in ex ante analysis of research resource allocation,
they argue that "while problems of estimating benefits preclude the determi-
nation of an “optimal’ allocation of research resources, quantitative cost
benefit techniques may help policy makers {mprove their decisions. Certainly
as a minimum, carefully calculated estimates oY benefits can be compared with
costs to determine which projects will likely yield positive returns.”

Benefit-cost ratios are calculated using the low side of a range
of estimatey provided by scientists on the yield and cost effects of each
research line, as well as ou the expected adoption rates for the new tech-
nology. Also, a discount rate is adopted (102 in the example) togather
with product prices and probabilities of success for each research alter-
native. Some assumption is made about the trend in area cultivated with
the crop, in the present example that it would remain constant at the base
year (1975) leval. Product quality waa slso assumed either unchanged or,
if improving, not affecting the cost of livestock feeds. Banefits were
followed through a period of 25 years ending in ths year 2000.
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An imnportant aspect of the analysis of required additionel funds
for research in the EBazter and Norton approach is the seasitivity of benefit
cost ratios to single and combined variations in the probabilities of succesa,
the expected yleld iucreaser, the product prices, and the length of the lag
between research expendituras and the availability of the research results to
the farmers. While it is easy to anticipate the direction of the changes in
the benefit cost ratios due to chenges in thesa couaditions, tha careful
application of sensitivity unalys?!s to any real, qu.atified evaluation, ic a
very important source of informaticn to the dacision-makers. As a matter of
fact, it wvorks as a kind of feedback process to let adminiatrators know the
relative importance of added precision and accuracy in the estimation of the
several varijablee involived in the evaluation.

An 2ffort wao also made to assesa the distributicn effects of
the research prograx. The increased-production effect of the research was
spread over the related sectors of the economy. In the example used by
Easter and Norton, the effect of a 3 percent increase in the production of
corn and soybean on the feed, livestock, and meat economy was traced through.
The price elasticity of demand for corn and for soybeans were used to assess
the effect of increaned production on farm gross income. Thesa elasticities
appear to be close to unity, since gross farm income is estimated tc remain
unchanged. Effects on the soybean oil market were also analyzed, as well ss
the long run effect on the livestock sector.

In evaluating research projecta in livestock, the benefit-cost
ratio, given the necessary adaptations, was still considercd useful, in spite
of a greater difficulty in assessing benefits. In the rural development
research and extension project appraisal, Easter and Norton turn to cost
effectiveness as an operational nethod. They call for information on (1) the
research and extension cbjectives, (2) a cost estimate by objective, and (3)
expected outcoues in physical (in money if possible) torms. Alternative vays
of reaching the same results are then assessad.

As one of their conclusions, E.aster and No:ton stress the key
role chat the cooperation betwveen scientists and social scientists plays
in the effort to evaluate ex ante research efforts.

8. Atkinson-Bobis Modsl

Simulation, viewed in a broad pevspective to include several random
sampling procedures, has been utilized in several models for resesrch resource
allocation. In the studies reviewed above, cimulation wvas normally used in
the approaches of Fishel, Pinstrup-Andersen and Pranklin, and Cartwright. 1/
Simulation is at the center of Atkinson=Bobis’ model.

1/ In 1972, Souder (93) estimated that much moiv than one hundred models of
research resource allocation had be.n built. Simulation procedures must
have becn more or less an important component of the solution approach
to a good number of these models.



141

The model developed by Atkinson and Bobis (8) for the industrial
sector has fared woll in the opinion of experiencod reszarch managers and of
model builders. 1/ It is not a pure simulation model since it involves
optimization through dynamic prograsming. A random sampling procedure 1s used
to take account of the stochsstic nature of some of the varisbles involved
in the procedure, producing a distribution of losses and of positive returns,
in dollar terms, around the expected returns.

The Atkinson-Bobis model has a probability component relating
expenditures and probability of succeasful completion of each project, in
each year and after any number of years within the planning horizon (five
years of investments and eleven years in total for the product.life in
their example). Probabilities of technical, legal, engineering, and commercial
success are estabiished, and the product of these probabilities, provided the
project is completed, gives the overall probability of success.

Sales estimates for specified years are made and they are fitted
into a logistic equation due to the observed fact that new prcduct sales
usually follow an S-shaped pattern. The sales function recognizes that
the initiation of sales later than anticipated usually results in a smaller
share of the market being gained after sales are stabilized. The penalty
for atarting sales later than in the first year after successful completion
of the project is made severe in the Atkinson~Bobis model.

Some assumptions ar2 made about selling prices in each year, as
well as about manufacturing costs (profit margins may be used). Overhead
and selling costs are assumed a const&at proportion of sales revenue.

The revenue from sales in any given year, considering sales started
in any previoua (or current) year, is then computed. The presant value
of the revenue atream net of overhead, selling, and manufacturing coats
provides an estimate of the net revenue for any given project assuming
sales started in a given year. Weighting these values for differences in
the starting year of sales with the probability of success of the project
in each year gives an expected payoff.

An estimate of the expected discounted research expenditure is
obtained by considering expenditures and probabilities in both cases of
project faflure and success in each year. Then, the expected payoff minus
the expected expenditures provides 2 measure of the expected profit of the
project.

The model also has a mechanisa to analyze the rate of expenditure
over time. Using concepts of efficient research expenditures, effective
research expenditure, and the relationship between expenditures in one
year and in the following years, an equation is derived to permit adjustment

1/ Souder (93) reports that the Atkinson and Bobis model came out well in
a comparison of 26 models according to realiss (weight = 4), flexibilicy
(weight = 3), capability and facility of use (weight = 2, each), and
coat (weight = 1), Shumway (88) calls attention to this counparison.
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in efficient expenditures in each year. The mechanism penalizes "over-
investment” in the beginning year of the project, due to the higher prob=-
ability of wasting resources. An optimization procedure is then utilized for
the profit varialle over a set of projects subject to a budget constraint.

Results from an example presented in Atkinson and Bobis indicated
that resources should be concentrated in fewer projects than the usual
research policy was funding. An iterative procedure was used to reduce
the optimization solution by the number of years, golng over it year by
year and repeating the allocation process until only negiigible improvement
in profits was verified.

. Atkinson-Bobis resort to a random sampling prccedure since the
optimization works with point estimates for all the variables involved and
since an interval estimativn 13 more secure and informative. Moreover,
sensitivity analysis with the optimization procedure would be laborious

and not recognize the different probatilities associated with the different
values in the relevant range of some of the variables. This simulation
through a randem sampling methodology permits the generation of a distribution
of results (both losses, in the negative range of profita, and positive
returns) around the expected profit for each project (the erpected profit
unbiagedly estimated by the average profit of all the simulation runs for
each project).

This is just one example of a model uaing a kind of simulation
procedure. The modei was designed to represent the conditions and environment
of an industrial concern, and would have to be adjusted for applications
in agriculture. However, the form of the final output and some cheracteristics
of the structure of the model make it a necessary consideration vhen evaluating
alternative models.

LI IR BN 3R B 1

The ex ante models described above are but a few examples of the
large uumber of models that have been tried in actual applications. The
degree of methodological sophistication ranges from the simplezr scoring models
to the nmore complex mathematical programming models.

The advantages of these models are that they provide e basis for
decision-mgking with an eye to the future rather than on what hes happened
in the past, they pool information from a large number of qualified experts,
anc they provide a means of relating the research effort explicitly to a
set of goals. The disadvantages are that those methods vhich draw on the
opinion of a large number of experts can be quite costly and tima-consuming,
and that the pooling of a largs number of opinions may i little more than
pool ignorance. It is probably for these reasons that the more complicated
methods have often been used only once.
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It 1s our judgmant fhat one of the methods that seeks to obtain
the informed judgment of a large group of experts may have sosa merit if
they are used, say, once every five years. If used in this way, they can
provide 2 source of ideas and suggestions, 28 well &5 informed Judgment about
the appropriateness of research strategies being used. On a continuing basis,
ve believe thcre 1s considersble merit in the approaches taken by Castro
and Schuh and vy Norton and Easter, since they provide a means of feeding
scme rigorous analytical research into the decision-making process.

An important need is for more development work with all the ex
apte models. In our view the D in R and D for these models has been
slightnd.
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