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PREFACE
 

This document was prepared for the Regional Workshoo 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 dith information on evaluation planning
 
and methods for future reference.
 

Chapters III and IV are written hy 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 is 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 

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) dt'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 bring 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 of work. The aroas 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 qo 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 several
 
organizations. It can be implemented in a single location or be
 
multi-locational. It does form an identifiable entity because it has one
 
or more specific objectives.
 

It c3nnot be evaluated fairly without knowing the constraints under which
 
it operates (budget, available manpower, rules and regulations) 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 whole, 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 muh work is involved in obtaining 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.
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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
 
more 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 prograi 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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3. What aVe 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 

4. 	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
 

5. 	What is the infrastructure?
 

* 	 credit system 
* 	 fertilizers - - availability and prices 
* 	 seeds - - availability and prices 
* 	 insecticides/herbicides/fungicides/pesticides 

prices 
* 	 marketing and storage 
* 	 transport systems 
* 	 irrigation systems 
* 	 flood control 
* 	 electrical and other power systems 

6. 	What is the natural resource base?
 

- - availability and 

* 	 map(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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7. 	What is the long term agricultural potential of the country?
 

8. 	What are the current agricultural limitations of the country?
 

9. 	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 Organizatio'l 

Component 

10. 	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 5: Agricultural Research Manpower, by Highest Degree, 
Citizenship, and Research Areas 
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Table 1. Production of Main Food Crops by Value or Quantity 

i Commodities, listed 
i by categories 

a 

i 
i 

19-- i 19--
a 

Years 

19--
a 

19-- 19-­
a 

i Category A 

i Commodity A, 

i Commodity Az 

ii 

iCategoryB 

a 

a 

i 

a 

a 

a 

a 

ia 

a 

a 

a 

a 

a 

i 

a 

a 

a 

a 

a 

a 

a 

a 

a 

i Category Ci 
a i a i i a i 

SCategory C 
a a 

a 
a 

a 
a 

a 
i 

a 
a 

a 
a 

a 

a 

a 

TOTAL 

a 

i 
a 
a 
a 

i 

a 
a 
a 
a 

i 

a 
a 
i 
a 

a 

a 
a 
* 

a 

a 

a 
a 
a 
a 

a 

a 
a 
a 
a 
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Table 2 Value of Gross Marketed Production of Agricultural Commodities,
 
19-- through 19--

Commodities, listed 
i by categories 

i 
i 

19-- 19-- i 
a 

Years 

19--
a 

19-- i 
i 

19--

a 

a 
a 

i Category 

iCategory B 

iCommodity A1 

iCommodity A2 
i 

a i 
a 

a 

i 

i 

a 
a 

a 

i 

iii 

a 
a 

a 

a 
a 

i 

a 
a 

a 

i CategoryB 
a 
a 

a 
a 

i 
a 
a 

ia 
a 
a 

a 
a 

a 

a 
a 

a 
a 

TO A 

SCategcry C 
ia ia i 

a 
a 

a 
a ii 

a 
a 

a 
a 

a 

a 
a 
a 
a 

TOTAL 

a 

i 
a 
a 
a 

i 

1 
a 
a 
I 

a 

a 
a 
a 
a 

a 

a 
a 
a 
a 

a 

a 
a 
a 
a 

a 

a 
a 
a 
a 



Table 3 Estimated"s Research Expenditure Compared with the Value of Marketed Production
 
for Agricultural Commodities
 

i A i B C i D i E i 
a -Research Expenditure i i i 

a 
i Commodities 

i Production 
i Value" 

i 
i Government 

i 
i 

Private 
Sector 

ii Contributed 
i International 

ii 
i Total 

i Percentage ofi Total Value 
i (Column A) 

i Percentage of iiTotal Expenditurei 
i (Column E) i 

i Commodity A i i a a a a a 

i Commodity B i a a a i a 

a a a a a i a a a 

i TOA iii i 100 100 
i a a a i a a i ai 

2igrsapr ai TOTAL in Tal 1. aa a ii 0 i1 0 

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

Z~grsappear in Table 1.
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Table 4 Agricultural Research Expenditures By Organizational Component",
 

19-- through 19-­

a a i Years a a 
a [Expenditure a a a 
i Components iCategories" i 19-- 19-- 19-- 19--- i Total iPercen- i 
ai i a tage 

iComponent A iCategory 1 
Si 

i 
i 

i 
ii 

a a 

i 
ii 

iCategory 2 i 
i 

a 
i 

a a 
i 

i i TOTAL i a a a 

iComponent B iCategory 1 i i a a
 
Sai ia a a 
i iCategory 2 i i a a 
i a a i a 
i i TOTAL i a i 

i a a I i 

a a a a i i 
iTOA i i igryi1ia C i a aa i 

Si i 
aa 

io 
a 

% ia I i a a a 

Si i i i 
ii TO A i i ii a a I a i 

iTOTAL iCategory 1 i a i i 

g iCategory 2 a a a 

a a TOTAL a a a a 

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

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



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

19-- through 19-­

'Categories Yeac" BSc 

i 

DSc PhD 

I 
Other 

I 
Total 

Expatri3te 

scientists 

Te 

Total 

Scientists 

upport Sta f 

University Technical 

Graduate diploma 

I 

other 

Total 

Support 

staff 

'9-­

19-­

19-­

19-­

19-­

19-­

19-­

19-­

19-­

19--

Total 19-­

19-­

'9-­

19-­

19-­

•These categories may be research areas. camnodities. programs, departments, ecological zones, or some other grodpings. 



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
 
resea'ch system as a whole, and how it interacts with other components of
 
the 	system.
 

KEY 	QUESTIONS FOR INFORMATION ON STRUCTURE, ORGANIZATION AND PLACE OF THE
 
RESEARCH PROGRAM 

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. 	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 institutes 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 objectives?
 

6. 	How are decisions made? centralized or decentralized 1;ith 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 into 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 univarsities, agro-industrial research
 
offices, and independent institutions?
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10. 	Is there any overlap of research responsibility or activity with
 
other research programs? Are there parallel, interdependent,
 
competing, or redundant responsibilities and activities?
 

11. 	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 w'here a different agency is responsible for
 
disseminating the research findings of the institute being evaluated,
 
or where a different agency controls all imports, including equipment
 
required to carry out the institutional or program research
 
efforts.) Beyond reporting whether such relationships exist,
 
indicate the extent to which the relationships are working smoothly.
 

12. 	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 planners 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 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. 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 is 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 budget, 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?
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9. What tendering procedures must be followed, especially for capital
 
works and major items of equipment?
 

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

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

12. 	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?
 

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

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

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 levels 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?
 

5. 	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 out on a continuing basis? For fulfilling
 
the program's objectives?
 

7. 	What are the salary levels of research scientists, field and
 
laboratory technicians, 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 relativa, to administrative and executive
 
staff, adequate to at..act and retain staff in sufficient numbers and
 
of good quality?
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9. 	How many research staff in active research positions have the five or
 

more years experience?
 

10. 	Is there appropriate staff assessment? Has it been effective?
 

Related to recruitment and training? How? Cite examples.
 

11. 	Is there any effective merit promotion system to attract and retain
 
staff?
 

12. 	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?
 

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

15. 	How are scientits and techniciens selected for the program?
 

In-service Training
 

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

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

18. 	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
 

in the hands of staff who are not adequately
equipment is of little use 

trained.
 

KEY 	QUESTIONS FOR INFORMATION ON FACILITIES, EQUIPMENT, AND SUPPLIES
 

Instructions
 

Please review the following list of questions for relevance to your
 
Some items should
current evaluation. Not all questions will be needed. 


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. 	Is 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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lack of proper equipment and
10. 	Is any research not being done due to 


facilities?
 

Have the
11. 	Are any facilities or equipment currently being shared? 


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
 

is the one which first comes to mind when one organizes an
This area 

it covers what research activities have been
evaluation of a program: 


It is in many ways as much an
conducted, how, and with what results. 


evaluation of the researchers as of the research, and can be conducted
 

only by individuals who are themselves competent researchers.
 

KEY 	QUESTIONS FOR INFORMATION ON SCIENTIFIC ACTIVITIES AND ACHIEVEMENTS
 

Instructions
 

Please review the following list of questions for relevance to your
 
Some items should
current evaluation. Not all questions will be needed. 


be deleted, some should be modified, and some new items added. These
 

questions are merely to be used as a starting point.
 

I. 	Were the program's activities implemented as planned? Describe.
 

Cite examples.
 

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


the time line now needed?
 

3. 	Have new problems been encountered calling for serious revisions in
 

the research plan?
 

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

effective?
 

5. 	It is often extremely useful to select a few protocols or very
 

specific projects and retrace their history, from conception to
 
This is one
utilization of results within the program as a whole. 


exercise where even a brief evaluation should go into 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 conmunication, arjas 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 influebce is
 

placed and the extent 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 Structure
 

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? Who
 

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. 	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 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
 
Looperation? How effective is this work? Cite examples.
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5. 	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.
 

6. 	Is the best use made of staff energy and skills? Is 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
 

7. 	Who has primary responsibility for the quality of resea~cK'in the
 
program? How is the responsibility exercised? To what 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?
 

8. 	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.
 

9. 	At the research unit level, is there a mechanism for maintaining
 
objectivity in work and for preventing programs from becoming too
 
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 linkages are often difficurt-to assess
 
in a reliable fashion because informal relations often exist where
 
offical ones do not. For this reason, key 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 a 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;
 
international organizations; universities, research activities
 
outside the public sector. Is the communication active? effective?
 
Are the communications occurring 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 informr] 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 farmers?
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I. CONTRIBUTION OF THE RESEARCH PROGRAM TO 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
 
exampiq 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 oi 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 rivi.ew the program activities and management of the
 
program of AARD
 

2. 	The primary purposes of the review are: (a) to provide the
 
Goverrmunt of Indonesia, AARD in paiticular 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 of 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 effectivensss 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
 

5. 	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
 
"specific" 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: 
historic 

- current 

2.A PLANNING AND PROGRAM FORI.VLATION
 

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 t.o 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. 
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RELEVANCE OF THE PROGRAM 	 How does te current program relate to
 
IN TERMS OF THE OBJECTIVES: 	 the objectives and priorities? Are there
 

any major objectives not covered by the
 
current research program?
 

2.B IMPLEMENTATION
 

PROGRAM ACTIVITIES: 	 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 development
 
requirements and resources available for
 
research?
 

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

RESOURCE AVAILABILITY: 	 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.
 

RESOURCE UTILIZATION: 	 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 he Program
 
sub-contract research and with what
 
results.
 

MONITORING AND EVALUATION: 	 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 - What channels of comniunication 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
 

directions?
 

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 objectiveii, 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 achiev.ment 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 f'ariety, technology, knowledge) which
 
derive from the inputs and arv not dependent upon other activities.
 

Purpose: a desired agricultural development scenario for which 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 

The MGAL 

If PURPOSE 
Ther. 

If OUTPUT 

Then 

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
 
Bachelor 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 hss only a BSc so he or she must first develop his 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 deoendz on its causc. 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 govrnent: 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 whether 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 
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 and committee 
director 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 

OUTPUT 
knowledge PhD degree - uaniversity - find program 
and researchl transcripts well adopted 
competence - degree with to needs 

+ successfull 5 years 
management involvement - dissertation 
abilities in university's publiphed 

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 
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TABLE 8: EXAMPLE OF LOGICAL FRAMEWORK: RESEARCH PROGRAM
 

Narrative Verifiable Means Important
 
Summary indicators of verification assuinrtions
 

Then -,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 

If 	 PURPOSE
 
Then 	 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
 

If 	 OUTPUT
 

Then -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
 

if 	 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
 
records
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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. If 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 yields 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 some 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 factors which influence the
 
evaluation activities:
 

- It determines appropriate recommendation domains end 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. On 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 level 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 can 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 obtain,
 
people to interview, and sites to visit, but sufficient flexibility
 
should remain possible to allo, following up a new line 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 'io essential 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
 
inforiiation gathered as part of the evaluation.
 

However, focusing on getting more data until the last minute is a common
 
problem in all evaluative activities. It is always tempting to get just
 
one more piece 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. Yet 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 checklist 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 may 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 visit 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 fo, this. However, not all facts are
 
"clear and absolute," data about budget disbursement, staff involved,
 
experiments in progress 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 wall as reports and descriptive documents on the
 
research institutes' iegal status, mandates, structures and act-ivities
 
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 institutes 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 becausi 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 optimal 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 scenario 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 the 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
 
the.Dselves 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 are needed, 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 be drawn
 

- discussion of division of responsibilities 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 to the team rather than as an object of evaluation.
 
For the team, observing the interaction among the research 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 as 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 regular 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 the
 
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 information
 
pertaining to the mission objectives. There simply ij 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
 
members. 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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GUIDELINES FOR NON-EXPERIMENTAL DATA COLLECTION
 

This chapter presents some methodological guidelines on the use of
 
non-experimental 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, nate 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 morn 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 appropriate 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 take
 
time immediately after the observation period to completely fill in the
 
observation record. Abbreviations and codes are written out. Note are
 
made regarding items that need to be checked.
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i publications & host i i
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 i
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 i currency of labs, i2. Staff activities iland analyses of i and deeds 
 i events, especially when access is limited i facilities, equip, & i & interaction i
ibehaviors i3. Is a sensitive technique with 
 i due to language and protocol 
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i 
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I 
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 3. Extension & field i
__i by other means 
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iserles of oral questions i responses 
 i2. Requires skilled interviewers 

i 

i tional strategies, & 12. A:ministrators i
i2. Is flexible & responsive to i3. Is difficult to summarize 
 i key issues. i3. Program staff i
i individual situations. 
 i4. Is open to situational or interviewer bias i2. Resea-:h unit 
 i4. Farmers i
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 i i
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 i3. Staff knowledge, i i

i sensitive issues i 
 i attitudes i

i5. Insures high response rate i 

i
 
i4. Possible i


i6. Provides information on review i 
 i reconinendations i ai to respondent * i a 
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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; whether 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 changed behavior, time constraints, physical
 
limitations). Bias. th, effects of behavior change when the people know they
 
are Leing 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: unobstru3ive 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,
 
require 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.
 
Each 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 source, 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 number of features in common.
 

They:
 
* 	Are appropriate for the particular interviewee.
 
* 	Have easy and Lucontroversial first questions.
 
* 	Have a logical order to questions.
 
* 	Have clear concise questions.
 
* 	In,-Iude questions that elicit measurable information.
 
* 	Have no leading questions.
 
* 	Use a limited number of open-ended questions (limited to instances
 

where new ideas are sought).
 



43
 

* 	 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 potencial 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 'as trying to avoid.
 

* 	 Be patient, if an interviewee 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 ..ith 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. QuesLions 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
 
has 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 infeequently, whereas Craphrasing of the responses is
 
utilized whenever appropriate. Silences in :onversations are handled i.na
 
related manner with reassuring facial and body 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 interviewee hears the same wording
 
of each question in the same order. This approach does minimize variation
 
across 'nterviewers, facilitate data collection and data analysis. However,
 
it inhibits the interviewer from exploring new issues, as well as reducing
 
flexibility needed to address individual 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
 
che.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 is
 
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
 
probably more likely to get complete and honest responses. This type of
 
inter-ew 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. Thl
 
rest of the intcrview 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 interview 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 qood starting point for other interviews and is a rich
 
source of data. In such instances, the interviewer 1-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, discuses 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 unstru:tured 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. QuestionnLng is usually centered around the immediate situation
 
and elicits clear concrete examples from respondents. Unfortunately, these
 
exchanges are seldom complete. 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 .interviewthat is accurate, complete and
 
useful. 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 interview 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 vecorded. 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.
 

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 obtained through
 
observations and interviews is a technique called content analysis. It is a
 
hybrid of quantitative and qualitative methods. Content analysis involves
 
developing suitable categories for classifying responses, recording the
 
frequency of responses in each 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
 
docur'ents? If not, were the observations representative? Do the observations
 
indicate a need for more investigation into any particular area? In cases
 
where structured observations were used, the observations can be tallied and
 
analyzed like questionnaire respo.ses.
 

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 import-ant 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 activities 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.
 



48
 

VI USING EVALUATIONS TO 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 Irogram 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 ap-lied mechanistically to 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
 
several 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 o,,er 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 liberal 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
 
objectively 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 linkages; and
 

4. 	defines the indicators which will permit subsequent measurement or
 
verification of achievement of the defined outputs, 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 level.
 

The 	lcgframe matrix, Table 11 (on page 50) is 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
 
made about other factors, often outside the 7ontrol of the project, to
 
enL.re achievement.
 

c. The Rice Crusade 1967-70
 

The first phase of the rice crusade was a "crash program" designed to
 
fill the gap betveen domestic consumption which had growth rapidly over
 
the first seven years since Indepondence. 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 160.0 250.0 275.6 340.0 365.0 303.0 316.0 

Domestic Consumption 220.0 364.0 412.0 380.0 444.0 394.0 460.0 

Imports (milled rice) 42.0 58.8 82.8 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 uf 	 Important
 
Summary Indicators Verification 	 Assumptions
 

Goal:
 
- reduce rice - imports of - balance of - consumption per
 

imports to rice payments capita estimates
 
zero by 1975 statistics correct
 

- import licences - urbanization and
 
income assumptions
 
correct
 

Purpose:
 
- transfer market- - sales by mills - SATMACI 	 - increase in paddy
 

surplus of mills of milling statis- production
 
100.OOOT polished tics - milling yield 0.60
 
of milled rice rice - chamber of - merchants willing
 
to urban areas commerce sales 	 to handle local
 

rice
 

Outputs:
 
- increase in - yield and - yield surveys - extension efficient 
paddy production area planted - extension in transmitting 
of 160.000 T reports packages and services 
sold to mills - package works under 

small farm conditions
 
- guaranteed producer
 

price attractive
 
- government buys all
 
paddy offered
 

Inputs:
 
- improved seed - quantity of - SATMACI - Research and multi-.
 

reaches farmers seed distribu- statistics plication services
 
ted coordinated
 

- supplies and - fertilizer/ - SATMACI - SATMACI organizes
 
services credit statisticq 	 distribution and
 

supervises repayment
 
from
 

- extension - Ratio of - SATMACI - SATMACI create train­
reaches x % of Moniteurs to personnel ning center, recruit
 
farmers area planted records job, specialize by
 

region
 
- decision by - producer - interviews - price is attractive
 
government to price with farmers and actually paid
 
set producer
 
price+guarantee
 

- organization in - creation of - statistics re: - parastatal form more
 
parastatal effi- SATMACI-Riz training of efficient than
 
cient moniteurs, Ministry
 

seed, fertilizer
 
sales
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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 multiplication 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 had 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 livels
 
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[vided 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 prograf. 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 techniques that research had provided for each
 
region. There was an increase in productio:, however this increase was
 
smaller than ti- increase in consumption, variable from year to year, and
 
was not transferred to the commercial networks where it could substitute
 
for the imports.
 

We can compare the goals of the SATMACI rice 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
 
strategy 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 o;erated far below their breakeven point for
 
efficient operation;
 

4. 	credit reimbursement barely reached 20% since 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 puizhase 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 SOOERIZ 1970-77
 

The 	reorientation of the rice program may have taken on new urgency
 
because of the devaluation of the Frensch Franc in late 1969, a
 
devaluation which raised 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. 	inveatment 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
 
costs after paying a farm gate price which was attractive to the
 
farmers. The former guaranteed producer price 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 make 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 Perequation) which
 
collected taxes on imported rice to enable it to maintain the retail
 
price at 55 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 55 CFA/kg:
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Table 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, ha*idling 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 second 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 Ivory 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 conditions 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
 
Ivoirians 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 extension 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 irrigation, 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 rath6r 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 government
 
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
 



57
 

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 promises.
 

2. The source of funding for the support price established for rice had
 
traditionally been the Caisse de Perequation 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 began 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
 
cooperation. 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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This 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 rotation 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
 

Glohal Production Objective 396.000 570.000 975.000
 

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". In 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
 
additi6nal output:
 

Table 17 (continued): The Plan Paddy
 

Strategic Means: 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 comnissions 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 estimated 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 engineering 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 zanqe 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
 
Guinee 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 concentcate 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
 

TOTAL LARGE PROGRAMS 	 98.0
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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 be 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 Observations
 

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.
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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 concerned -ich the role of central monitoring and
 

evaluation i units in bringing 
about a more effective achievement of the
 

development objectives of Third World Countries. About twenty such
 

units have been established in the L.D.C.s, most 
 with the objective of 

identifying and resolving difficulties experienced in planning 
and
 

implementing development projects been
and programs. These units have 

located in the Central Planning Agency, in the Ministry of Finance, or 

in other agencies of the central administration. 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 central 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 is not yet completed, but sufficient material has been 

gathered from which to develop some reasonably firm conclusions. The 

conclusions have been based on a revitw and analysis of the systems that
 

are in operation, on an analysis of the administrative and managerial 

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

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 multilateral agencies. 

Central monitoring and evaluation units are not a new concept. 

They were first introduced in a few countries in Asia and in Latin 

America in 1961 or 1962, although India had started a central evaluation 

unit in the Planning Commission as early as 1952. Some of the early 

monitoring activities were conceived as a method of supervising the 

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 information 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, 

.laysia and Sri Lanka, still h.ve 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 were concerned 'ith evaluating the 

methods and processes of implementation, more recent evaluation efforts 

have emphasized the assessment of the impact of the project components 

and the extent to which the project will achieve its objectives. This 

emphasis 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 



65
 

into the activities of a central unit. The original terms used to 

describe the ,tork of the units ware "monitoring", "project 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 progrms has introduced complexities into this 

evaluation process.
 

There has been, therefore, a widening in the operational objectives 

of some of the units. In addition, the variety 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 cover-ing the eight councries*, and draws 

conclusions on the most effective approaches to deciding:
 

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

project monitoring
 

2) The optimum objectives and functions of the central units. 

i.e. the extent to which the unit monizors progress and 

identifies problems that are occurring, or whether it also 

Guatemala, Hbnduras, India, Indonesia, Jamaica, Malaysia, Peru and 
Sri Lanka. When completed, approximately 12. units will be covered 
by the study. 
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undertakes the 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. whether the unit covers all projects or only 

those key projects which have a significant impact on the 

overall rata o development. 

4) 	 The responsibilities of the unit in resolving implementation 

difficulties. i.e. whether the unit becomes involved in the 

problem solving process, or whether it simply reports 

difficulties to the responsible ministry or agency of 

government. 

5) 	 The optimm location of the unit in the administrative 

t.tructure of the central government and its relationships with 

the operating ministries and the projects. 

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

CENTRAL VS .'MNrSTRY 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 monitoring activities in the implementing ministry or in the project 

itself. 
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All project managers, of course, monitor their own projects and tv 

the best of their abilities, evaluate the effectiveness of tleir 

activities. In the study, a few ministries also operated formal 

monitoring systems; very few had established formal evaluation 

systems. No duplication of evaluation activities, however, between the 

ministries and the central unit was observed on the study. 

With the exception of tw units that were monitoring overall plan 

implementation, however, all units in the strdy received their 

monitoring information directly from the project.* Their data gathering 

processes, therefore, generally bypassed the operating ministries. In 

the few cases where ministries operated monitoring systems, the same 

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

Any action that was taken on .monitoring information, however 

involved the responsible ministry, either through the unit reporting to 

the ministry 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 cozrective action that was necessary. In a few 

cases, major problems that were either common 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 production) or it may be an on-going activity
of governmert without any definable ew point (e.g. a continuing
rural subsidy program). A project, cr a program, consists of a 
series of inputs and outputs in which the outputs from earlier 
series becomes the inputs to subsequant work effort, eventually
culminating in, to use the term:,nology of USAID's Logical
Framework, the achievement of project purpose and program goal. 
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ministries or which were a significant impediment to overall development
 

%.ere tackled by the monitoring unit on a unilateral basis.
 

Although it might seem that a three tier system 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 reporting component in 

the system) in no case 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: 

i) 	 The relative speed and simplicity of a system that required 

one rather than two tiers of information flow. 

(ii) 	 The preservation of the ministries' autonomy through the way 

this information was handled after its receipt, rather than in 

through 	its reporting.
 

(iii) 	 The advantages, as is discussed in a later section on the 

optimum location of a central unit, of having a unit that 

directly spans most of t.,o major development activety in the 

country. 

OBJECTIVES AND FUNCTIONS OF THF UNITS 

A central monitoring and evaluation unit has as its overriding 

objective the improvement of the effectiveness and rate of 

development. The methods of operation that wtre 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 

which varied in the methods that were used, were: 

I 	 To monitor implementation, so as to improve the performance, 

cost and timeliness with which the objectives of the country's 

developmental projects are achieved. This function included a 

direct involvement in improving implementation in the case of 

some units, but not in the case of others. 

2) 	To evaluate the social, economic 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 were being Implemented (on-going 

evaluation). 

3) 	 To carry out evaluations on completed projects, in order to 

increase the effectiveness with which new projects are planned
 

(ex-poat evaluation). 

4) 	 To monitor performance, by sector, in the implementation of 

national development objectives (usually embodied in annual or 

five year plan targets). Such a monitoring process wuld be 

designed to strengthen the planning and plan implementation 

process, rather than the planning and Implementation of 

individual projects. 
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5) To control capital budget expendituies by monitoring and
 

compiling actual expenditures on a periodic basis. (This 

function is 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 (bat for two of the units, it was not a 

primary objective).
 

* Two countries, India and Malaysia, had separate evaluation 

units in the same central goverrment agency as the monitoring unit, 

responsible for evaluating the social or economic impact of on­

going and to a very small extent, completed projects. A further 

two units (Peru and Honduras) carried out limited on-going
 

evaluation artivitins ainno wit-h rhair monitoring activites. 

Two units, India and Sri lanka, were working primarily towards 

the fourth objective of monitoring achievement agaiast annual or 

five year targets. The two units, however, 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 selected 

sectors of the economy by measuring the budget and production 
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achievements of governent 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 budget expenditures, In 

the survey unit, the function had been adopted 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 impact. A more widespread adoption of the second, third and 

fourth objectives, however, can be achieved 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 (M) a more 

widespread adoption of impact and process evluation practices, (ii) 

gathering and evaluating of information on completed projects that would 

help improve the planning projects and programs in the country, (iii) 

the monitoring of overall development progress through the adoption and 

measurement of various social and economic indicators and (iv) 

monitoring capital expenditures. 
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The answers to these questions will become clearer as we discuss 

the methods of operation, location and effectiveness of a central 

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 governments. They are 

essentially designed to strengthen the planning process. Implementation 

is a management function that uses different disciplines and skills. A 

unit that is monitoring implementation will therefore 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 is the 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
 

implementation iz 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 the policies and managerial decisions that would 

rectify implementation difficulties. Monitoring 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 

of project and program planning with implementation.*integration 

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 monitoring 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 if. there are conceptual and 

administrative difficulties in extending this objective, then the
 

primary focus of the paper must relate to the implementation process; 

i.e. to the determination of those practices which enable a central 

monitoring and evaluation unit to improve the implementation of projects
 

and programs. 

PROJECTS AND PROGRAMS COVERED BY TFF UNITS 

(a) Types of Program 

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

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

In many of the newer projects, it is a vital step. The uncertain 
nature of the outcomes make a continuing assessment of results and 
a continued replanning of the project necessary for the successful 
management of the project implementation. See the author's paper 
on PobZom of trwpnentation, Economic Development Institute, 
Rashington D.C. 1980. 
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they often include social welfare programs such as maternal & child 

health, nutrition, family planning, etc. .'hen 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 monitoring developments of earlier years, in
 

which the cost/time/performance aspects of managing infrastructure
 

projects received the emphasis in the management literature, and which, 

in combination with the relative newness of programs aimed at improving 

the conditions of the poor in the Third World, has caused some
 

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

3) The relative ease with which the physical aspects of programs
 

can be monitored. The outputs of social programs are difficult to 

monitor (although inputs are relatively simple), and usually require 

more elaborate social survey research methods. 

There is, however, no reason why units should not monitor the more 

complex social development programs of the government. Some of chase 

programs are likely, in fact, to have a more significant impact on 
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social well-being or on economic growth than many of the projects that 

are monitored. The problem, of course, lies in developing the systems, 

techniques and skills that will enable such programs to be effectively 

monitored and evaluated. 

(b) Total coverage of projects versus coverage of key projects
 

An issue that has to be resolved by a government intending to 

establish a central monitoring unit is whether it wishes to cover all 

development projects in the country or whether it wants to moni 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:
 

(i) 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 is likely to 

provide control over a large portion of the current developmental 

effort. 

(ii) The unit has no need to develop the sophisticated data 

collection and processing procedures, or to recruit the large number of 

highly skilled people that would be required if all projects wre to be 

monitored. It is no coincidence that two out of the three systems in 

the survey that used electronic data processing were attempting to cover 

all projects. In these cases, the number of projects being monitored 
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ran into the thousands, and electronic data processing presented the 

only viable way of sortina the large amounts of data that were 

produced. Both these units, incidentally, acted primarily as data 

processors. Mbst of the problems that they identified were referred to 

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

(iii) 1bnitoring of a smaller number of key projects and programs 

enables the unit to become more closely involved in each project, thus 

prcviding the opportunity for a more accurate analysis of the causes 

behind problems and, if desired, 'for contributing more effectively to 

the resolution oZ difficulties that may occur.
 

The advantages to be gained by limiting the coverage of the 

monitoring system to a few projects would certainly indicate that any 

country establishing a monitoring unit could develop a more effective 

system if it first covered only key projects. 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 the work of all 

government 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 

ministries or by local authorities, they do not usually receive foreign 

assistance and, in their lack of visibility, are often starved of 

financial or skill resources. If they are not monitored centrally, then 

their common problems will take a longer time to emerge, and to be 

resolved. 
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Connected with decisions regarding the coverage of projects by the 

central monitoring and evaluation system, however, are questions 

relating to the types of problems which can be resolved, the 

responsibilities that a centralized agency can exercise in solving 

problems that arise in the executive departments of governent, and the 

most effective location in the central government of a monitoring unit 

under the various operating conditions that could arise. These issues 

are discussed in the following sections.
 

Mh/ TESPONSIBILIIES OF THE UNIT MV RESOLVIG DMLEMENTATION 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 alternative 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 went 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 expected output. This difficulty arises because 

the knowledge of expected input-output relationships is, during the 
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planning phase, incomplete or faulty. It is 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 is less liklihood of poor or incomplete project design (or a 

design based on incomplete knowledge) 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 certain yields. The yields may not be achieved, however, 

because the planning assumptions on expected yields wmre wrong, or 

because the seeds were delivered too late, or cost too much to be 

acceptable to the farmer, etc. 

,bnitoring 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 government. If we take as an example the 

seeds distribution program cited above, the poor yields could arise 

because:
 

the site management ree.onsible for implementation did not 

distribute the seeds to the cooperatives in time for the 

farmers to use them, 
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the the purchasing officer at the central office dldn't order 

the seeds in time, 

other agencies within the overall government administrative 

structure, (such as the seed supplying agency, 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 infarmation on 

which to plan accurately. For example, the assuption on 

expected yields may have been too optimistic given the type of 

seed, the soil conditions, the proposed time of planting, the 

acceptance of 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 (i.e. 

weather, or other unforseen impact on project outcome). Wherever the 

problem may have arisen, however, readjustment of the program may affect 

one or more of several agencies of governmnt (i.e. the project may 

require different inputs, different schedules, etc, which may in turn 

have implications on budget and manpower allocations and the workload of 

any of the contributing agencies that are mentioned above).
 

Under these conditions, the question arisI of the most effective 

location in the administrative structure for the monitoring or the 

evaluation of this project. A corollary is whether a central usit 
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should have a responsibility for correcting problems on the project when 

it has no direct authority. A central umit would certainly appear to 

intrude on the responsibility that ministers 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. 

Cantralizationand Doent'alization 

.'!ost writers on management and administration endorse a 

decentralized approach to decision-mking. The reasons are that the 

need for the deciston is usually identified more quickly, the decision 

it'. is taken more readily and with a greater knowledge of its 

consequences, and it will be implemented 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 statements do not preclude a centralized monitoring function, 

provided that the results of its monitoring and evaluation are made 

available to the responsible agencies, and that any executive decisions 

are taken by these agencies. 

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

to the maximum extent possible:
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1) ,nagerial skills in monitoring and evaluation are in short supply 

in the administrations of most countries, but particularly in Third 

World Countries. There are advant.ges, therefore, in centralizing the 

necessary skills within one group. This statement appliba particularly 

to the more complex evaluation activities which require a high degree of
 

training and experience in research methodology.
 

2) Monitoring and evaluation units can provide a service to the 

implementing agencies, by obtaining monitoring information directly from
 

the projects and programs, and *providing this information to the
 

operating ministries. The system can then be routine and
 

standardised. When operated in this fashion (as was the case with some 

of the units in the survey), the monitoring and evaluation units would 

be taking no decisions which impinge on the operating ministries. 

3) Many problems repeat themselves on project after project. A
 

central unit is in a position to identify recurring problems more
 

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

4) ,Many problems are not caused by the on-site management of the 

project or by their supervising ministries, but by the actions of the 

contributing agencies of government. In fact, much of the scheduling 

and supply of skilled manpower, funds, equipment and of supplies for a 

project lie outside the responsil- lity of the operating ministry.
 

Although the Implementing ministry should, and frequently does, appoint
 

a project manager who has the responsibility for coordinating all
 

contributors, such a project manager often has little influence outside
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his own ministry. In any came, the best he can do is push for his own 

project. He frequently cannot even identify (let alone correct) any 

underlying problems or system deficiencies that may be causing problems 

in other projects as well as his own. 

In summary, it would appear that a central monitoring and 

evaluation unit it could have a role in identifying and helping resolve 

problems that occur on projects that have major develoi oental impact, or 

on major problems that cut across many ministries. It would have no 

role on problems that are the responsibility of the project manager to 

resolve, and need not act in a supervisory or auditing capacity with 

respect to the operating ministries. It could provide various 

contributions to implementation problem solving, however, at follows: 

i) To supply the ministries with information on the progress and 

problems within each project under their direct responsibility. It 

would be the ministries' function to resolve the problms. 

(ii) To identify project specific shortfalls in the supply of the 

inputs expected from the contributing agencies. The monitoring unit 

could confine its activities to reporting the shortfall, or to 

identifying further the reasons behind the shortfall. 
 All of the units 

surveyed that did try to resolve shortfalls did so in cooperation with 

the implementing ministry. 
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(iii) 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 administrativo systems of 

the central government. Again, most units in the survey that undertook 

to resolve major problems did so in conjunction with the concerned 

ministries. One exception, Peru, did. undertake major adinistrative 

Lssue, but this unit was considered as a major managqment improvement 

unit of the government, and only undertook such tasks at the request of 

Cabinet. 

(iv) To resolve, or help resolve difficulties that are occurring on 

the major developmental projects and programs in the cuuntry. Of the 

r unics in the survey that undertook this work, both d.d so only on 

decisiona made at Cabinet level.
 

In fact, most of the units that were monitoring project performance 

also reported problems to a higher political level (to Cabinet, to the 

Chief Minister, or to his deputy). The extent to wuich this information 

was used varied consi, erably. In addition, if the information was used 

as a check of wanagerial performance on individual projects, as opposed 

to a method of identifying and resolving common problems, the units 

tended to be regarded as auditers instead of being units designed to 

assist the staff of the implementing ministries. 
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The Resolutiont of ProbZowm 

As noted earlier, the functions of a unit may be confined to 

passing on the problems and progress information that is 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 tha underlying cause of these late deliveries
 

(or excessive costs, or otherise inadequate performance) may lie in the 

procedures used to select contractors, in the .Ministry of Finance's cash 

management and payment systems, in the methods of contractor or 

contributor scheduling and control, etc. It is obvious that a 

monitoring unit would be more effective if 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 solely on reports fr.= the managers of 

development projects. With such authority, and with the analytical 

capabilities that the unit must possess, a unit is placed in a strong 

position to identify the best possible solution to the problems that are
 

occurring.
 

These statements are not to suggest that the unit in any wy acts 

as an "auditor" or "policeman" with regard to the ministries or 

projects. .lthough 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 

outsidQ monitoring and evaluation activities by many operating 

managers. .bst of the units now go to grant lengths to avoid 
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interference in the operating ministries' activities, handling the
 

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

(1) 	 By reporting only progress and problem information to the 

responsible ministry. One unit, Indonesia, has a further 

capability in its system to report back to the project manager 

when the problem is resolved. This component was designed to 

demonstrate to the project manager that the system worked to 

his benefit. Guatemala had a similar capability, although 

both units also incorpori',fd a follow-up or reminder component 

to the M.nistry when the problem is not solved. 

(ii) 	 Establishing a joiat ministry/monitoring unit review committee 

(Honduras). All corrective action identified by the 

monitoring system is decided by this committee. 

(iii) 	 Reporting to a committee of Cabinet of chief ministers, one of 

whom is the implementing minister (Malaysia directly, Peru via 

the units own minister) . Any problem solving activity is 

assigned by that committee. 

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

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

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

a more 	effective monitoring system. The extension of a unit's
 

responsibility to ideutifying thope causes of implementation 

difficulties that rtgse across the adminiscrativo structure, together 

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

LOCATION OF 2M VNITOR.,G 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 

administrative 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 

:tinister or President (two), the Ministry of Finance (three), the 

Central Planning Agency (two), and. a separate Ministry (one unit only, 

but whose Minister was also the President). In the case of both Central 

Planning Agency locations (Indonesia, India) the units wre primarily 

gatherers and reporters of project performance information. Corrective 

action was the responsibility oL 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 ha the 

influ,,ace to support his monitoring staff in their analysis of 

imp..ientation problems. Project implementation difficulties can arise 

due to the shortcomings in powerful ministries of govermient. A 

frequently recurring implementation difficulty, for instance, is the 

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

It night also be uoted that neither of the Central Planning Agency
units undertook any evaluation, although India did feed information 
on levels of achievement into the generation of the next year'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 assigment of key personnel, etc. A monitoring 

unit chat does not have the status and the political support to 

investigate these issues will accomplish little by reporting them (or 

their external manifestations) to the implementing ministry. The 

implemnnting 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 is through a central management improvement 

unit. Most countries have such a group located in its central 

administration, most commonly within the Civil Service Commission. The 

influence of such units will depend on its staff capabilities and its 

political and administrative location, but typically this influence is 

not strong. Close cooperation with and support of this unit's 

activities by the monitoring and evaluation unit, however, will 

obviously strengthen a country's ability to identify and resolve major 

countrywide impediments to the implementa,:ion of its development
 

activities.
 

The problems of a Third World country are problems of scarcity; 

scarcity of capital, administrative capability, materials, skilled 

labour, etc. Effective development requires that these scarce resouvces 

be pimned and allocated to the various projects and programs throughout 

the country on a basis that is more centralized than in a country with a 

more abundant supply of resources. Problems that occur in this 

resource allocation and implementation process, therefore, may 
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possibly be solvable at the level of the 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 more 

effective if 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*ithe central 

government.
 

THE DATA CATHERING AND REPORTING PROCESS (MONITORING) 

There are a number 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 inputs, and the performance level of inputs and outputs 

(quality, quantity and impact). In conjunction with the demand for the 

outputs, these factors determine whether !he project will optimize its 

expected benefits and costs. But assessment of the impact of actual 

demand, and in many cases the impact of inputs and outputs, 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 parts of it, are behind schedule or 

otherwise not performing as expected, is not useful with6ut two 

additional pieces of information: (i) knowledge of the problems that 
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are causing poor performance, and (ii) whether the poor performance 

will have a negative impact on the final project. The former 

information is necessary in order to help identify the actions chat must 

be taken if the difficulties faced by the project are to be corrected. 

In many cases, the latter information can be incorporated into the 

routine monitoring system, although in practice few of the units did 
so.
 

The monitoring system therefore, wuld cover the timing and the 

cost of implementation, the problems that are being experienced, and to 

the extent possible and feasible, .the performance levels of the inputs 

and outputs of the project. Details of the reporting processes that 

were used, together with other relevant factors in the data gathering 

process, are outlined below.
 

Pe7-iodicity of Mcnito?'ing 

Six of the eight units examined to date operate on a quarterly 

reporting pc:iod, the seventh on a two-monthly basis, and the eighth 

operates on an "ae requiredo basis. This eighth unit, Peru, had 

developed an approach to monitoring and evaluation that differs from the 

other seven. It is an investigative unit within the Ministry of Finance 

which visits major projects within the country and, after a joint review 

of the performance of the project with project staff, issues a report to 

the 4inister of Finance. After review and discussion in Cabinet, 

corrective action is in the hands of the responsible Minister. The unit 

also undertakes major review of administrative issues, such as Civil 

Service staffing levels, the viability of the lerger public sector 
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undertakings, etc. The Central Planning Agency in this country also 

operates 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 mechanivtis that are used.
 

Schedute Info rtion 

All the monitoring systems measured actual completion dates against
 

a pre-determined date, either for the completion of the whole project 

(usually only 3mall projects), or for parts of it (measured against the 

completion dates of specific items 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 mo-aitoring unit by the 

implementing agency; in other cases they were the result of a joint 

planning activity. In the Honduras unit, whose routine monitoring 

covered only the physical components of projects and programs*, the 

planned schedules were drawn from comprehensive network schedules 

developed jointly by the staff of the monitoring unit and the 

projects. These schedules were monitored on site by staff members of 

the central unit attached to the project. 

Although the unit did review aspects of the administrative 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 

St units were unable to report cost data, primarily because of 

constraints on data collection. Generally, the time required to collect
 

cost data was longer than reporting cut-off dates. As an essential 

feature of any monitoring activity is an early identification of the 

problems on which action needs to be taken, the value of including cost
 

information was outweighed by the delays 
 that would bc caused by 

gathering and reporting it. 

It was noted that the units that were 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 unit. Although a nunber of the 

units intend to introduce a cost control function in their system in the 

near future, in each case it entails a significant readjustment of the 

public accounting system. 

The methods usod to report costs were through a measurement or 

actual coats against the budget for the item of work, or against the 

budget for the quarter or for the year. If the actual work iscontent 
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has been used to build up the budgetcomparable with the amount that 

estimates, then such comparisons can provide an approximation of
 

possible budget underruns or overruns. A refinement to this process, 

however, is for the monitoring report to include an estimation of the 

extent to which underruns or overruns incurred during implementation 

will impact on the annual or final project budget. Only one monitoring 

unit that was concerned with monitoring budget expenditures had this 

refinement.
 

Perfd"=r e ZeavLa of inpruta and outputa: 

Although in no case did a central unit measure the quality of 

inputs or outputs as a routine process, nevertheless a problem reporting
 

component does provide an opportunit to report deficiencies in the
 

quality aspect of input or output performance. For instance, the report
 

=ight identify poor quality seeds, diseases in the produce, inadequate
 

road surfacing, poor motivation of staff, 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. Outputs, when 

measured, were measured in only terms of those intermediato outputs 

(i.e. acres sown, families served, children taught, etc.) that were part 

of the program's efforts towards the achievement uf a higher level 

objective or goal. As noted earlier, very few of the units had the 

evaluation capability to determine wh.ether these higher leval goals were 
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being achieved, or were likely to be achieved, or even whether the 

intermediate outputs being achieved were an optimt.. 

Problam dentification 

Again, the approache3 used to identify problems occurring during 

implementation varied considerably. The tu units whose prima objective 

was monitoring broad plan implementation progress did noL receive any 

formal reports on implementation. problems. Of the five remaining 

systems that included a rou-ine reporting component, all provided for 

problem identification. Thtee incorporated an unstructured system of 

notifying the monitoring unit of p:roblems that uere arising. In these 

cases, the pr,)Ject manager had space in his report to identify the 

probles tha" he was experiencing. The other two, both computerized 

syst'Ms, incorporated a highly formal peocess of problen 

idenriZication. In one of these cases, the project manager identified 

the problem from a list of almost 200 coded problems. 1* alao had the 

abilitiy to identify the steps needed to correct his current 

dLfficulties. In the second case, a list of 15 coded problems was 

u.,ed. This latter system was, however, not too effective, as 

insiLfficient detail could be provided on i'lentifying actual 

difficulties. 

A coded problem represents a simple way of reporting project 

difficulttes; it also minimizes some of the data processing e2fort. 

iwever, it does not alwa.w provide a clear ide.,tification of the 

problem, either because the project manager is not fully aware of the 
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reasons behind the problem, or if he is, a sizple reporting of a coded 

problem provides insufficient detail. Reporting of problems by code 

number has the advantage of quickly identifying repeat problems, but 

such reports should also provide an ability to describe any issue in 

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

-he AaLsis cf the Data 

The reasons behind the monitoring of the thrEe parameters of cost, 

schedule and input/output performance are that these parameters are 

interchangeable, one with the other, in determining ways in which the 

project may be brought back to an optimum achievement of objectives. A 

project that is considerably above budget may be reduced in icope 

(output Performance). Delays may also ba co'%; ated by a change in the 

timing, quantity, or quality of input supply (and, therefore in projoct 

cost and benefits). Schedule delays may also require a reduced output, 

or a slower than expected rate cf 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, again with 

consequences on the eventual benefits and costs of the project. 

The types of analyses undertaken on monitoring data will depend on 

the type of project or program, an. will often require the gatheriug and 

analysis of additional data. Such analyses entails the replanning of 

the input/output mix for the project, and wrmldi not normally be the 

responsibility of the monitoring and evaluation unit. Ia most cases, 

decisions on changes in the program were taken b5 the on-site project 

http:correct.ve
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manager, or by his parent agency. Two of the units included in the 

survey did undertake this work, although in conjunction with the 

implementing minirtry. 

The inclusion of a problem reporting component can simplify these 

analyses. The project manager may know the reasons- .behind poor
 

performance, and may also know the steps that need .o be taken to bring 

about improvement. Inclusion of this information in his report may 

facilitate a more rapid problem resolut!on.
 

Staff number in the monitorinq unit 

With two excepr.tions, all monitoring units operated with a staff of 

less than ten, and averaged about six professionals. The two exceptions 

were computerized systems, but lbnduras, the smaller of the two, also 

provided staff to undertake direct planning and monitoring activities on
 

the projects. This unit used about a dozen peoplo for its central 

-7.nitoring and evaluation activities, and about thirty staff located on 

the .iajor projects throughout the country. The, other unit, Malaysia, 

was a fully automated system covering 20.000 p.ojec,.s, employing about 

100 professional staff.
 

The optimum staff level varies, of course, with the range of 

functions carried out and the number of projects and programs covered. 

In assassing staff requiremonts, it could be misleetng to generalize, 

bui it woeld seem that a dozen profr',aional staff would be sufficient 
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for most monitoring unit to provide a ranee of sorvices to the 

implementing ministries and to the central agencies of the government. 

Ths Accuracy, of the Daft and the Response of ProjetRepor'ts 

All of the systems that monitored performance on a routine basis 

relied on zhe provision of performance data directly from the project, 

T a few countries, it was apparent that not all tLa project managers 

reported performance data that reflected adversely on their own 

performance, nor when they did, was it always accurate and reliable. 

Four factors appeared to influende the extdnc to which the project 

sanager supplied prompt and reliable data. These were: 

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

administrative hierarchy of the government. 

ii) The extent to which the project manager believed that the 

system was not an audit of his own performance, but that it was designed 

as a systeml to help overcome some of the difficulties that hd was 

facing. 

iii) The extent to which he saw that monitoring actually assisted 

him in resolving issues. To this end, a number of the systems 

incorporated, either formally or informally, a problem solution status 

analysis. Through this systm the project manager was made aware of the 

progress being madG in resolving his difficulties. 
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iv) The quality of the cost and schedule control system.s 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 control system.
 

Another method used to improve the quality of the monitoring data 

was to train the implementing staff in project m&nagement techniques. 

As has been seen, the systems of implementation planning and control 

that were used vary widely. In most countries, 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 the 

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

M CONCLUSON
 

Central monitoring and evaluation has the potential to assist 

materially in improving the rate and the effectiveness of development 

activities in Third World Countries. Despite the variation in 

techniques and methods used, many of the units that have been examined 

to date would c pear to be making a contribution to this process. In 

some cases the contribution was positive and clearly observable. In 

other cases, the units seemed to be little more than data gathercirs and 

reporters, with little measurable impact on implementation. The variety 

of systems used, and the variable impact that the units have, do make it 

difficult to assess, other than in subjective and impressionistic terms, 

which tvpes of systems had the greatest impact on the race of 



98
 

development implementation. In this respect, it was clearly this
 

writer's impression that units that became actively involved in the 

problem solving process were more effective. They were able to
 

demonstrate more instances of problems that had been resolved, were in 

general more aware of the implementation issues faced by the projects in 

the field, as well as of those problems in the central government's 

administrative machinery that created difficulties in achieving 

effective planning and implementation. 

A second impression, supported to a considerablo 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 

which 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 whether to 

cover a few projects in depth or to attempt 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 government believes a monitoring
 

and evaluation unit will best fit into its own adminisLrative 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 evaluat.nn systems. 

Not all the units, however, are eaually effective, ani some of them 

do have weaknesses which reduce their tffectiveness. For some of the 

units it is possible to delineate areas in which a further strengthening 

of their contribution would be possible. The principal areas of 

http:evaluat.nn
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strengthening would be in (i) a continuing elimination of any emphasis 

on a "policeman" or audit functioning of the unit, (ii) an upgrading of 

evaluation capabilities, particularly in impact evaluation but also in 

evaluation of procEss, and (iii) a qtrengthening of the management 

systems used nationally to control the planning, implementation and 

feedback on projects and programs. 

A central monitoring and evaluation unit has the objective of 

improving the effectiveness of developmental efforts. Again, it is 

difficult to assess how useful the units are in comparison to other 

approaches to achieving that improvement. The problems of development 

implementation can be identified and resolved by other agencies and 

other systems. As mentioned, most governments have administrative
 

reform units. It is also possible to strengthen the monitoring and
 

evaluation activities within the line ministries. However, it is clear
 

that ministries are part of a complex governmental administrative 

machinery. For the reasons outlined earlier, adequate 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 is part of this central administration. 

With an appropriate organizational location and operating systems, it 

can provide the impetus and the methodology to solve some of the 

difficult problems that impede Third World countries in their attempts 

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

Mr~.' IOFrG AVD EVALUAZTC?7 :UJNcTrc'J 

There are many definitions of monitoring and evaluation, ranging 

from one extreme which defines the entire process of monitoring 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 aid evaluation functions rcouires that 

the terms be clear and well undevstood. The definitions which are given 

below recognize a close interrelationship between monitoring and 

evaluation, and attempt to develop a definitiou based on the methodology 

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

.onitoring: A routine gathering and reporting of performance data 

(both input and output) against measures of expected 

performance, the analysis of which may lead to the takinR 

of the administrative action necessary to replan the 

activity, or reorient it towards the w.hievement of its 

origional objectives. Mnitoring 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 progra data 

designed to determine if the inputs are optimizng tha 
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Appendix A ... 2. 

achievement of objectives. The stud! may suggest 

corrective decisions for the Planning and implementing of 

the current or future projects. Evaluatton arises during
 

the monitoring process (on-going evaluationl), or it may
 

be a separate activity in its own 
 right (ex-post
 

evaluation 2).
 

Some examples: A controlled research survey of the knowledge, attitudes
 

and practices of a group of farmers in 
an area that is, or has been, the
 

target of oarticular rural developmental efforts is an evaluation 

study. A study of the project's impact on the incomes of these farmers 

is also evaluation. The attendance by the project manager at a meeting 

with the farmers in which he tries to determine how the farmers are 

responding to the program, and whether he needs to make any changes in 

it, is part of his normal managemeit function, but it is also a 

monitoring and evaluation activity. 

Me checking of progress towards achievement of the objectives of a 

major new fertilizer project, is monitoring. The gathering of
 

monitoring data, however, is of no purpose unless it leads to the 

management action necessary to correct any problems that have been
 

Evaluation of the impact of a project or program (or aspects of it) 

that is still underway. 

2 Evaluation of a project that has bten 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-post evaluation data from earlier studies, 
this type of evaluation is not connected with the evaluation 
processes described in this docisnt. 
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Apoenditx A ... 3. 

identified. The decision on the best action to take may, of course, 

recuire additional data and additional analysis. In this paper, if the 

analysis of monitoring data and the taking of corrective decisions is 

part of the routine management of the project, the whole process has 

been cornidered as monitoring.
 

Any significant analysis, however, of the need for major changes or 

redesign during construction of the project (including changes in 

layout, equipment, etc., that could lead to a revised economic 

objective) would be evaluation. For an on-going program or project, the
 

routine gathering of data on yields (from a rural development program, 

for instance) leading to the taking of any corrective management 

decisions is monitoring. Any major analysis of the significance of this
 

data, possibly leading to recommended changes in the program, however, 

would be evaluation. 

In other %ords, monitoring and evaluation are close, even partially 

overlapping management functions. In addition, there is little 

conceptual difference between a project manager stopping to analyse the 

actual or potential achievements of his program or project, and an 

elaboratc 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 if 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 

cateqories: (i) administrative or process evaluation and (ii) socio­

economic, or impact evaluation. Once again the line between these two 

categories is blurred. Administrative evaluation examines the 

effectiveness of the project's organizational and managerial systems, 

and of the methods and processes used to implement the proje,t. It also
 

develops proposed changes which would enable the project to optimize the 

achievement of its objectives. Social and economic impact evaluation 

examines causal relations between the mix of inputs to the program and 

its outputs. Impact evaluation determines the extent to %hichbenefits, 

in relation to costs, are 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 

method 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 births
 

(economic).
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There are tuo reasons for making the above distinctions in the 

types of evaluation that arc 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 ehat different 

skills are required to evaluate administrative implications, as opposed
 

to social or economic implications, a difference which has significance
 

for the precise functions and location of the units, as is discussed in
 

the text.
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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 both 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 outpu.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
 
we may recognize it when we "see" it. But reaching agreement on what a
 
unit of knowledge is would be quite difficul:.
 

Similarly, no veil-defind market exists for knowledge, despite
 
the fact that knowledge obviously has econoAic 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 society.
 

Because of these difficulties, researchers attempting to evaluate
 
research have used a number 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 knowledge produced by the research process 
is typically published in the form of scientific and technical papers. The 
number of such papers then serves as a proxy for the output variable. 1/ 

An advantage of this approich is that it does provide a number 
to work with. Moreover, to the extent the publications are screened by 
knowledgeable scientists as a basis for publication, there is some 
assurance 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 one
 
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 is to assume that "a publication is equal to a publication".
 

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

The use of number of publications as a measure of the research 
output can also have pernicious long-run consequences on the research 
industry, even though it may have value in an ax post check of what has 
transpired. The problem is that researchers can easily play the "publi­
cation ga" if numbers of publications are used as an index of output 
and productivity. Publications can be broken down into smaller units, 
different perspectives on the same project can be published in separate 
journals, and so on. 

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

The d'.fficulty with t'iis concept, of course, is the problem of
 
non-adoption. In some sense an innovation has co meet a market test. If
 
the innovation is 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 output of the research process in
 
terms of innovations generated can be misleading, or at best not tell all
 
of the story.
 

For this reason, most attempts at evaluating the output of a
 
research process have concentrated cn 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 teLls 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 cal 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. l/ This production function includes
 
social or public inputs in addition to those used directly on the farm.
 
As a measure of the resear'h input, the number of scientists working at
 
agricultural research, or ac research and extension, is introduced as a
 
separate variable in the function. 2/ By statistical means, then, the
 
contribution to agricultural output of this particular set of inputs canb-e_
 
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 effect 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
 
agricultural output. 
 More complex outputs of agricultural research include
 
qualitativw. 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 made to date in evaluat­
ing the returns to economic research. Hire the gamut is quite wide: farm 
managomnt research which leads to a more rapid adoption of technical 
innovations, marketing research which improves price incentives to farmero,
 
research which leads to improved understanding of economic behavior, and
 
policy research that leads to an incrias in agricultural output from a given

bundle of inputs due to the removal of policy distortions. Research to devise
 
a suitable methodology for dealing with this class of problems has not made
 
much progress, largely because of the difficultias encountered in defining
 
the output of the research process.
 

Finally, there is the problem of maintenance research. Certain 
agricultural innovatiors are subject to 
a relatively high rato..of obsolescence.
 
A new wheat variety becomes susceptible to a new strain of rust. Insects de­
velop resistance to insecticides. 
And antibiotics lose their effectiveness in
 
combatting a particular disease.
 

The consequence of this obsolescence is that a certain amount of
 
ongoing research is required to just "stay even," In contrast to advancing

the frontiers of knowledge or even the efficiency frontier. The output of
 
such maintenance research im just as important as reseavch which pushes 
the
 
knowledge frontier further out. 1/ Identifying it and taking it into 4ccount 
may be somewhat more difficult, howevar.
 

b. Definition of inputs
 

For certain categories of inputs the deflnitional and meaAurenent 
problems on the input side are more straight-forward. For example, the 
research process typizally involves Lhe use of certain labor inputs, including
skilled professionals, physical inputs such as land, buildings, and capital
inputs, and agricultural inputs such as research anizials and fertilizer. kith
 
appropriate accounting procedures thene inputs cau be measured with a fair 
degree of accuracy, although difficulties ariase when it is necessary to 
attribute fractions of the cervices of skilled labor and capital equipment to 
particular research endeavors. 

The difficulties arise in knowing how to conceptualize and measure 
P~e inputs of certain skilled manpower, and in knowing how to treat the 
existing stock of knowledgo, In treating skilled manpower, two problems
arie. If labor markets were efficient and without distortion, the salary
paiid the scientist would ba a suitable measure of the value of his services. 
However, lzbor amrkets for skilled momnower are neither efficient nor free of
 
distortions. Banco, in some cases a wore suitable approach would be to
 
attempt to shadow price the labor input. 2/
 

1/ Ayer and Schuh (10) argue that the high payoff to the cotton research 
program in Brazil was due in part to the speed with which It developed
varieties that were resiasant to a devastating infestation of wilt. 

2/ Shadow prices are measured dither Implicitly, or in term of the oppor­
tunity cost of the input. Tey are used when observed market prices
do not reflect the true scarc£ty value of the resource to the economy. 
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The second problem is to know bow to measure the chance Idea that comea from an encounter with another researcher. To the extent that thisis a free good, there is no problem. It ent~ra as A free good. To theextent a consulting service is involved, the question becomes more compli­cated if the labor market is nct efficient. Theae problems in pricing theservices of scientific manpower are for the most part at least tractable.

The more difficult problem is 
to know how to price and measure previous

research. The very successful cotton research program in Brazil had itsstart with lines brought from the U.S. I/ To what extent should the cost
of producing those lines be considered in evaluating the benefit-cost 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 Japanthat was drawn on in producing the Mexican wheat@. How far back should the
analyst go in imputing the costs of these programs to the Mexican wheat

program? 
If the outputs of these previous research endeavors are treated
 as a free good, the social rate of return to the Mexican wheat program would
be exceedingly high. 
If all the costs leading up to that particular innova­tion were included, the return would be substantially less.
 

When the research endeavor Iswell-defined and institutionally

specific, as in the case the Mexicanof wheats, operationally the answer seems relatively straight-forward. But if the Mexican wheats had by chance
been produced as a logicil consequence of either the U.S. or Japanese
endeavors, the answer would not have been so clear. 
This brings out the
difficulty in knowing how to treat the important input of past knowledge. 2/
 

A similar although somewhat different problem arises when one
considers a research organization like the land grant colleges. 
Typi­
cally, a considerable amount of basic research will be going on in onepart of the university, while the school of agriculture will be con­
centrating more heavily on the applied side. 
The synergism among
researchers can produce a substantial amount of knowledge that is "free"to the applied research program. The question is how to take account

of this when assessing benefit-cost ratios for the research program.

If only thu inputs involved in the applied program are considered, the

results will be of one dimension. 
If all research at the university

is included, the answer will be quite another. 
To date there are no
 
easy answaers to this important imputation problem.
 

Evenson, Flores, and Hayami (33) have handled this "transfer"
problem by regressing the change in yield on a series of scockknowledge
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 program cited are logically outputs of
their predecessor program. The conceptual measurementand problemin some sense, then, is a problem of identifying and measuring the
value added from the respective programs. 
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and commodity programs and research activities in other geographic areas that 
might'be transferable. Hence, statistical procedures are used to isolate the 
separate effects of the various programs, and the costs and benefits can be 
computed accordingly. 

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

c. Tanible Output of the Research Process Versus Effective Adoption
 
at the Farm Level. 

This problem was discussed briefly above. But a sonewhat more 
systematic treatment might be helpful. Ona way to assess the cost­
effectiveness of a research program is in terms of the objectives of 
the research effort. Thse could be specified In quite precise and 
easily understood terms: (I) to produce a variety or varieties of 
a crop that has double the yield potential of existing varieties, (2) to 
find a means of controlling a particular insect, or (3) to find a means 
of controlling a particular disease. A management-by-objectives approach 
to the assessment and monitoring problem would then assess whatever cost 
it took to attain the specific objective.
 

But the mere attaiament of the objective - which typically 
can be expressed in terms of an innovation at the farm level - does not 
guarantee that attaining that objective is relevant to the farMer. For 
example, the crop variety with double the yield potential may not fit 
into existing cropping patterns, or as with the early IRRI rice varietion, 
the new 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 commercially viable 
enterprice because yield objectives have not yet been attained and there 
are problems of product identification or differentiation in the market.
 

Similarly, the system for controlling an insect may be too costly 
in terms of chemical and labor inputs, or it say have undesirable environ­
mental consequences. The same applies to new means for controlling a disease. 

One solution to this problem, of course, is to place the appro­
priate specificity on the research objectives. Hence, the goal would be 
to attain economcally viable varletieg and systm of insect and disease 
control. Similarly, the appropriate environmental constraints can be placed 
on the research objectives. Although feasiblc, the general use of such 
specificity would for the most part be a departure from prement practice. 
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In the final analysis, innovations have to mest the market test 
when an-attempt is made to evaluats the cost effectiveness of a research 
activity. Iqually as important, they have to be consistent with vhatever 
institutional restrictions the body politic has put on innovative activities. 
These considerations auggeat 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 ante sense. To date, most of them have been
 
made 	 from an epost perspective, since their primary objective-bas been to 
assess the role of agricultural research in economic development, and to
 
dete~aine whether investments in such activities have been economically 
viable. We are aware of four ex ante analyses of agricultural research, 1/
although as will be noted below there is a stronger tradition of ex ante 
analyses for the industrial sector. 

Which of these is desired depends on the purpose of the assessment 
or monitoring. 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 to use
 
benefit-cost analysis as a guide to how research resources should be allo­
cated to maximize their payoff, an ex ante perspective is required.
 

Although not used on an extensive 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, one would like 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 analyses, 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 e analysis. Moreover, the precise­
neos 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 role of economic policy has not been given a great deal of 
attention in past benefit-cost analyses of agricultural research. Ayer and 
Schuh (10) and Schuh (83) have noted the role of economic policy in determin­
ing the distribution of benefits from research betweon consumers and pro­
ducers in the society. But only Hertford (49) and his colleagues have to 

.L/ 	Castro and Schuh (75), Easter and Norton (29), Klein (53), and 
Pinstrup-Andereen 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 tJe measured benefit-cost
 
to the extent
ratio of research, and in a number of important ways. First, 


that economic policy distorts price relatives it may cause a failure to adopt
 

innovations that would otherwise be adopted. An inportant example occurred
 

in Brazil when 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 profitahle under the prevailing price relatives,
 
farmers also failed to adopt hybrid torn. 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 viable 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 growthz
 

The role of economic policy in influencing the observed pro­

ductivity or return from agricultural research can perhaps be seen more
 
directly in a somewhat different context. If the goal of a research program
 
is 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 Lontribution of the research program can be either under- or
 
over-estimated, depending on the direction of the distortion. I/ 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
 
which 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 generating
 
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 a major impact
 
on the potential, perceived, and actual returns from agricultural research.
 

I/ India has substantially over-valued wheat In the domestic economy, 

compared to 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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f, Negative lesults 

The effectiveness of agricultural research is typically evaluated 

in terms of its successful contribution to specified research goals and 
objectives. An important conundrum is how to handle the problem of negative 
results. Several years of concentrated effort may have failed to increase 
the yield of a particular crop. But the research effort itself may have 
clearly shovn that a number of possible ap;roaches to raising yields is not 
viable. The problem is to know how to handle such negative results. 

Clearly, there has been an increase in knowledge, for researchers 
now know at least part of what will not york. This is of value to present 
and future researchers. But in terms of attaining the operational goal of 
the research, it has not made a contribution. Ultimately, of course, this 
problem comes dovn to the concept of output used to measure the effective­
ness of the research program. 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 vith the fact that a research pro­
gram inevitably involves joint outputs. For example, researchers acquire 
new skills and knowledge by the very process of engaging in research. 
This increase in human capital has considerable value to society and should 
be taken into account in assejsing the productivity of the research effort. 

Similarly, research program typically have a training or educe­
tional program associated with them. The coplemntarity between teachin 
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 proarams. Similarly, a re­
searcher may take on special value as a consultant to goverment or other 
researchers as a result of his participation in an effective research pro­
gram. These contributions can be an important output of a research program, 
and should be taken into account in assessing its productivity. To date, 
however, such considerations have not been included when evaluating the 
effectiveness of research program. 
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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 achieved 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 also for purposes of justifying budget L3quests. 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 general notio.i 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 evaluation$ of agricul­
tural research have for the most part focused on output-increasing techno­
logies, and have neglected other contributions of agricultural research.

procedures used can be grouped into five different classes: 

The
 
(1) those which
 

attempt to estimate the 
resources saved by the adoption of new technology; (2)those which use the concepts of producer and consumer surplus; (3) those which

introduce investments in research into an aggregate production function; (4)
those which estimate the impact of the technology on national income; and (5)

those which have attempted to identify the effect of increased output on

nutritional status of zhe population. We discuss each of these in turn.
 

a. The Inputs-Saved Approach
 

Professor 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 was in US agriculture as a whole, andhence he made no attempt to consider individual researro programs or particular
technological innovations.
 

If this approach is used to 
measure resource savings over an extended

period of time, an index number problem arises 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 In
another case the price weights from the end of the period. The 
 resource
savings are .hen 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 comparijon of this with the resources actually
 
used provides an estimate of the resources saved.
 

From this perspective, the value of the resources saved constitutes
 
the benefits 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 oxto more narrowly defined technological innovations. Since a3gregate data arenot likely to be available in sufficient detail for such an analysis, however,
it would be necessary to estimate 
data 

r'esource savings either from experimentalor surveya of farms. When combined with data on the extent of use of the 
innovation, an estimate of the total resources saved could be made. 
Such an
approach would be especially useful for evaluating innovations that are more 
directly resource-saving than output-increasing.
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b. The Use of Consumer and Producer Surplus
 

An alternative approach is to measure the benefits and losses from
 
technical change by meari of its impact on what economiste refer to aa con­
sumer and producer surplus. I/ The technological innovation is assumed to

shift the supply curve for the product to the right. When this occurs,
 
consumers 
benefit from having more of the product available, and producers

may 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 is relatively flexible,

and in the hands of a skilled analyst can be modified to take account of a

number of side effects of technological change, as well as sade 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 nr 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 zesearch program.
 

The basic analytical framework is illustrated in Figure 1. A shift
 
in the aggregate supply curve (from S to S') 
for the commodity under considera­
tion is 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 PoABP (the area ADB plus the area P ADP ). This is
 
a flow of benefits 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 surplus by the area BDO minus the
 
area P ADPI. The total change in economic suirplus (producers plus consumers)
 
will be the area of AOB.
 

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 describe 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 is desired.
 

1/ 	For an easily understood explanation of economic surpluses and their use
 
in measuring the returns to agricultural research, see Hertford and Schmitz
 
(48). 
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One of the most important advantages of this approach is that in

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 knowledge of the demand and supply curves. 
As, is readily apparent from the
 
figure, producers can sustain losses from the technical change. 
All this

reqires is that the area POADPI be greater than the area BDO. 
 This distribu­
tive aspect is more important if policy makers should have as 
a particular

goal an improvement in the welfare of either producers or consumers.
 

The model may be applied to a closed economy or an economy open
to 

to 
trade. The demand elasticities in an open economy will, of courie, tend to

be quite high, meaning that there will be fairly small changes in price

associated with changes in the quantit7 supplied. 
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. I/ 
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 impact on 
the distribution of benefits from technical

change. Schuh 
(84), for example, has argued that thL over-valuI 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 would 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 J4pan was a net importer of rice during the period covered
 
by their study. 
 These authors give explicit attention to the diotribution 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

maintain a stable price for consumers, vith sufficient rice imported 
to

maintain a target domestic price. Suppose P1 in Figure I is the target
 
price, 
 With the original domestic supply function, :he quantity DD would havebeen imported. The shift of the supply function to S' would eliminate rice imports.The consumers surplus for rice would remain unchanged, but producers would gain bythe area ODB. This area represents a welfare gain to society and is equal to the
change in the resources devoted to domestic rice production, OBQi - ODQ%, plus
the value of the inports in the initial situation, Q;D&Q1 . 

The" ezeples show the potential richness of the analyticalfrasmerk. To the extent policy makers are interested in the effects of
economic policies, in the distribution of benefits and costs from policies and
 

L/ For a more detailed analysis, see Castro and Schuh (75).
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technical change, and in trade implications, the model provides a means of 

giving them nome important answers. Moreover, these ansvers are quite impor­
tant in establishing research priorities, and in managing the process of 
technical change for the greatest good. 

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

PRICE PRICE 

S S. 

\ \MMMMXS. 

DD 

QUANTITY QUANTITY 

Wor1d Bwk - 1BM0 

FIGURE 2 

HusUUS o COWS"IZ 9lln US rn AEKhLTIUIAYK 
ASSUDITOS AMOUT EILAMTCIMT 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 lower limits of the benefits of the 
research,

although Lindner and Jarrett (57) have recently taken issue with that con­clusion. Griliches also assumed a closed economy and ignored the potential

foreign exchange that might be earned from technical progress.
 

The strength of 
the Griliches approach is its simplicity. It assumes
 
that the price elasticity of demand is -I, 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

assumption, and the trade sector and distribution consequences are also
 
ignored. The major empirical problem is to 
obtain a measure of productivity

gain that reflects only the output of research. This measure is required, of
 
course, to know how much 
to shift the supply curve. I/
 

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 turn cause resources to 
be either induced into the progressive

sector, or expelled from it. Peterson's procedure is based on the simple fact

that if the price elasticity of demand were equal to -I, 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 general equilibrium effects.
 

Consider Figure 3. Assuming that we shift the supply curve back to

the left to make the evaluation, the decline In output q"q' is due to 
a

decline in productivity of a fixed bundle of 
resources if the technology were

withdrawn. As a consequence of this decline, net social benefits decline by

q"q'BB'. (These net 
social benefits are rade up of both producer and cousumer
 
surpluses.) The decline in output represented by q q" is due Co a shift of
 
resources out of the sector. 
These have an opportunity cost (as represented

by the 
area under the supply curve) of q q"G'G. But there is also a loss in
 
consumer surplus in the anwunt of q q"B'8. 
 Therefore, the net gain due to

the liberation of resources is G B* G*. 
This amount has to be subtracted

from the estimate of net social benefits measured in the partial equilibrium

framework to 
take account of the general equilibrium effect.
 

In the particular case considered, the actual demand curve was

assumed to have an elasticity greater than I in the relevant range. 
 If it had
 
an elasticity less than 1, the relationship between the two demand curves

would be different, and the triangle would represent 
a net loss, and have to

be added to the partial equilibrium estimate of benefits.
 

1/ Lenefits are always measured by assuming the production technology were

withdrawn (a shift to 
the left of the supply curve) in order to provide a
 
conservative estimate of the benefits.
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The Paterson formulation of the problem is somewhat demanding in
 
terms of the measures of economic parameters required to make the estimate. 
By the sam 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 adjustments 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 change can
 
require the release of resources from the sector, depending on the conditions
 
of demand for the product. If alternative employment possibilities are
 
not available, the resources 
released may be uncmployed. If they are, then
 
the income lost by these unemployed resources hiu to be deducted from the
 
benefits of the technical change to determine tr, net benefits.
 

S .hmitz and Seckler viewed the mechanical tomato harvester as an in­
novation of agricultural research whicha caused farm workers to 
be unemployed.
 
They first estimated 
the benefits of the research on the harvester in the
 
usual way, and then estimated the retuens 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 adjustment
 
cost assoociated with 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 bo taken into account as well, since it
 
will mean a reduction in output in other sectors.
 

Ayer and Schuh (10) 
further ertended the model by specifying a cob­
web behavioral model for the sector. 
This model leads to a different kind of
 
adjustment costs because ex post results do not square with ex ante expecta­
tions. Their procedures net out these adjuatment costs from the net 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 suppiy for the 
individual
 
input categories. 
They also showed that trade and other economic pulicy
 
played an important role in determining how the benefits of the technical
 
change were distributed between consumer and producer groups.
 

The final contribution to the methodology iising economic surpluses
 
was made by Hayaai and Peterson (46). Although the model will not be elabora­
ted here, their analysin 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 alone. 
Their 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 vas that erroneous information 

causes producers to make erroneous production decisions and also diatorts
 

optimal inventory carryovers. Hence, mrginal improvements in the accuracy of
 

these statistics reduce the social cost of misinformation, which in turn can
 

be considered as an increase in net social welfare. By relating the marginal
 
improvements in the net social welfare to the marginal cost of providing mo:e 
accurate information, they can estimate marginal social benefit-cost ratios
 
for the -:- ous levels of accuracy of the information.
 

We believe this basic formulation of the problem has more general
 

application. Agricultural research in its broadest sense is in effect nothing
 
more than providing information to relevant decision groups. As the evaluation
 
of research moves beyond its past concentration on output-increaging 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 some of Lhe finer parts of the analyses, we pass over them
 
here.
 

c. The Production Function Approach
 

A completely different approach to estimating the payoff Lo And the
 

effectiveness of agricultural research is to specify the production function 
for the commodity or the agricultural sector as a whole in a sufficiently 

broad framework that cocial inputs such na agricultural research cau be 
included in it. The conventional production function includes only on-the­
farm inputs. But inputs 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) ad others (55). The 
advantages of this approach are that it effectively controls for the other 
inputs used in production (if the data are measured accurately) and provides 
an estimate of the marginal product of research. (Methods referred to above 
all give estimates of the average return.) A marginal reuurn in more useful 
than an average return to decision-makers studying the merits of new research 
projects. 

An important contribution of the Evenson analysis vas to throe light
 
on the time path of response to increased expenditures on research. He found 
that the returns over time first increased and then decreased, with the high
 
point occurring after about six years. Estimates of the rate of return to
 
expenditures on research are sensitive to the time path in which benefits
 
are forthcoming. The insights gained by the Evensor 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 an the
economic surplus approach, although 
 its flexibility lies in somewhat 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 bS agricultureusing 1969 state data as observations, and included expenditures on agricul­tural research as an explanatory variable. 
They were interested in comparing

the productivity of research among cash grains, poultry, dairy, and livestock.
Their analysis provides estimates of the unrainal 
rate of 
return to incremental
changes in the investment in research on each commodity group, plus an eati­mate of the marginal rate of 
return for each state. 
Uence, their results
provide a guide 
as 
to productive reallocations of research expenditures both
among commodity groups and among geographic areas. I/ A sieilar analysis

might be done using country observations rather than state observations.
 

Evenson, Flores, and Hayami (33) have uned the basic production
function approach to 
deal with the technology transfer problem.

was Their interest
in analyzing the costa and benefits of rice research, a case where both an
important International Center and national research programs have produced
new knowledge which presumably differa 
in its transferability. They also
attempt to 
take account of 
knowledge transfer from other disciplines.
 

The basic model amounts to regrussing the change in yield of rice
over a base period 
on a set of farm input variables that would be expected to
influence yields plus a set of knowledge stock variables 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 in plant physiology, phyto-pathology,
and soil science (research which is not commodity specific); (3) agronomic and
plant breeding research activity in countries other than the country in
question, but which are 
in the same geo-climate region; and 
(4) agriculturally

related scientific research in other countries located in the 
same geo-climate
 
zone.
 

The regression analysis provides 
a means of atatistically isolating
uhe effects of 
chese various research programs, while at the 
same time control­ling for the use 
of other inputs that are expected to influence observed
yields. The benefits of research can 
then be imputed to particular research
 programs, and one has the basis for answering allocatory questionn. 
In
principle, incremnts in budget would be allocated to where the social rate of 
return were highest. 

d. Imyact r Research on National Income 

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

1/ Robert Thompson used similar methodology in hio Ph.D. dissertation to
estimate the marginal rates of returns to research activities by state in
 
Brazil. See Thompson and Schuh (99).
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.inilar to the Input-saving methodology,, ad recognizes explicitly that aroni ibution of new agricultural technol.ogy is the resources it releases to 

.. a Aoafarm sector. 

Tweeten and Himes calculate how much lover the national income would 
ue if the percentage of people on the farm were still the same as in 1910 and
 
che :-3ulting additional farmers had the income of today's farmers instead of
 
.uday's non-farmers. This provides a measure of 
the benefits froa research.

Then they estimate the costs of public and private research, education, and

federal programs, and use these to calculate a benefit/cost ratio. 

This approach provides only a raLher crude approximation to the
benefits of agricultural 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 nutritional

objectives. Pinitrup-Andersen, Londono, and Hoover 
 (72) have developed a

procedure to estimate the nutritional implications of alternative commodity
priorities in agricultural research and policy. 
 Their model estimates the 
distribution of supply increases among consumer groups, the related adj tgt­meats in total food consumption, and implications for caloric and protein

nutrition. 
 This procedure permits a translation of increases in agriculturaloutput to its impact on nutrition, and by income groups. Hence, equity av.

nutritional considerations can be analyzed.
 

This model is rather demanding in terms of detailed knowledge of
demand parameters and present consumption pattera 7. It does not in itself
 
provide estimates of rates of return, but could be extended to such an analysisif nutritional objectives were transltted into a suitable form. This approach
does provide information that could be of considerable value in establiph!±b
research pr!.orities if improved nutrition is the research goal. 

To conclude this section, we would note that a rather rich set of

research p-ocemdrs have been developed whereby research can be evaluated 
and
its contributions and various effects analyzed. It should also be rather
obvious that there is no one approach that offers a panacea. Different 
approaches are useful for answering different and thequestions, particular
question will vary a great deal depending on the individual problem situation. 

The main conclusion we draw in that thero is an anple methodological
base for using data generated by the economy and past experience to understand 
an. analyze the consequences of investments in agricultural research and itsinteractions with economic policy and institutional arrangemencs. The knowledge
gained from th'se analyses can in turn be used to improve the decision-making
with respect to scarce research resources. 
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B. Ex Ante Models
 

In this section ve reviev some of the major procedures and methods
 
that have been used 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. I/ Our 
review concentrates on the models developed for agricultural research. 
These models range from approaches which p:ovide a systematic means of utili­
zing informed Judgment, to approaches which attempt to providi empirical 
knowledge on the consequences of alternative causes of action. 

Before discussing some 
of the methods suggested in the literature,
 
however, it is fitting to 
recall the words of Cetron and Johnson (22):

"We are well aware of many of the omissione aud weaknesset of these quan­
titative-selection or resource-allocation techniques. It should ba 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 of all factors
 
involved in resource allocation. Data plus analysis yield information.
 
Information 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 complement each other.
 
Used together, they yield results far better than if used individually."
 

Pure analysis or pure intuition should not be the objective of
 
any decision-making group. There is an unknown optimal mix of analyoia

and intuition. This optimum combination cannot be defined a priori and
 
generally. It has 
to be re&:hed through the joint effort of analysts and
 
managers. A continuing, sequential, dialetical process will be necessary
 
to determine what is necessary and possible with respect to Loasby's (58)

"width of aenda", "set of control variables", and "degree of programming."3/
 

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

I/ For an analysis of the state of the arts as of 1968, see Rubenstein 
(78). He calls attention to the fact that up to that time much of the
 
literature was the result of laboratory experiments, not models that were
 
actually implemented, and that to be useful to the research manager the
 
entire process (problem recognition, research, development and testing,

engineering and tooling, adoption and continuous im'rovement) had to be
 
tarried out.
 

_. Underlined words were stressed in the original.
 

3/ 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 explicitly and the
actions and reactions 
are aisumed to occur at differenr distinguishable points

in time.
 

There is also a compromise between static and dynamic models, the

comparative static framework. 
 In this case a static analysis for different

points in time is 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 problems may be
classified is according to 
the degree of uncertainty _/ involved. At one
 
extreme, models have been built assuming perfect knowledge with respect to all
 
events taking place. 
 It is assumed that the decision-maker has complete

certainty about actions and resultant outcomes, both qualitatively and quan­
titatively. 
These models are called deterministic. Against these simpler

models, there are models that try to take into account the realities of

uncertainty facing decision-makers in any area of endeavor. 
Theee are called

probabilistic models, since they try explicitly and formally to consider the

fact that certain variables have a probability distribution of possible values
and are not under the direct control of the decision-maker. The most the

decision-maker can do is to 
insure himself against the risk involved in this
situation. 
As with any insurance scheme, premiums and the probability dis­
tribution of losses will have to be evaluated. An extreme case of uncertainty

is when the probability distribution of the uncertain events 
is not known. 2/
 

The third criterion according to which decision problems may be
classified is according to 
the "environment" in which the decision-maker, be
 
it a 	person or a group of persons, has to take decisioce. To the extent that

there is 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

between 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 necessity of the decision model taking

into 	consideration each opponent decision maker's reaction to 
one's decisions.
 
These much more complicated decision situations are analyzed through models
 
generally designated by two- or n-decision-maker models. 3/
 

I/ 	 No effort is made here to disainguish carefully between risk and uncer­
tainty in Knight's (54) sense. 
A discussion of the distinction between
 
risk and uncertainty may be found in Roumasset (76).
 

2/ 	 A discussion 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 in Luce and Raiff& (59). See also Hampton et &1. (44). 

1/ 
 Again, Luce and Raiffa (59) is a good reference.
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Most of the decLsion problems in the area of agricultural research
 
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 impoctant elements in agricultural research.
 
Moreover, to obtain the possibilitq 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 system
 
boundaries. The decision to consider aingle or multiple goals, as well as
 
single or multiple restrictions, is a relevant issue in this context. 
Thn
 
specification of the set of control variables had 
to do with the planning
 
horizon or, as 
it cay be put, with the length of the run, whether short or
 
long. The degree of programming depends on how precisely the decision pre­
cedures are prescrioed. It is clear that in mudelinp dcisiona, th degree of
 
difficulty will dciend on how broad the system's boundaries are, how many

variables are considered simultaneously, and how well programmed the whole
 
procedure is.
 

a. Scorinx 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 theamelves, are called upon to express their
 
evaluation of alternative research projects. These evaluations are bated 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 ramp or other evaluatorG will have to establish a weighting
 
structure. That is, they will have to express numerically the relative
 
importance to 
society of each goal, especially if they are competitive.
 
Complementary goala can be reduced to only one goal.
 

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

(i) 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 was expected due 
to better evaluation and selection of projects, and an increase in resources 
for research da to an improved ability to demonstrate their efficient use. 

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

2/ See Hahlstede (60). 
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A first and very important 3tep .n the implementation of the Iowa
procedure was a decision by all administrators involved regarding the neces­sity for a more formal method of resource allocation, and their agreement onand comltment to a proposed scheme for evaluating research projects. Thenext step conmsisted of developing a set of goals and sub-goals. Threegoals were aelicted: growth, equity, and security, which were assumed toapply to the state of Iowa as well as 
the country as a whole.
 

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

The research effort of the station was divided into three major
areas: commodity research, resource research, and agricultural managementresearch. These three areas were further subdivided into 19 sub-areas com­prising one or two products, or resourcew, or aspects of agricultural and
management research. To each one of these 19 areac a panel of experts was
assigned. 

The panes were then asked to identify all research alternatives
in each area. 
Each panel member had 
to present a list of research projects
that in his opinion would represent a significant contribution to knowledgeand to the goals of growth, defined as value of resourcca saved andof increased output. a* valueThe panel had to consolidate these individual opinionsinto 
a list of suggested research activities. In addition, for each alter­native research project suggested Ly the panel, an estimate of the 
cost in
terms of science man-year
s and other supporting costs was presented.
 

Ac a second step in the procedure, these lists of suggested research
activities were submitted to anothe special panel for eraluation in terms
of the second criterion, equity. The panels ware asked to give an evaluationof each project in terms of its contribution to absolute and relative equity.
This procedure was then repeated in order to take security into account. 

A scoring procedure, where each project receives a "grade" ona given scale according to its contribution to growth, and then to 
equity
and security, is the core of the method. The difficulty in scoring is
evident, as well as its strong dependency on the experience and wisdom of

the panel members. 

This is a static, deterministic model insofar as time and uncer­tainty are not explicitly accounted for. The effect of some kinds of un­certainty can be evaluated by means of sensitivity analysis, however.
 

A question might be raised as to whethermuch guessing. The is 
this model requires tooanswer probably yes, but they can be informed guesses,which tend to improve with repeated trial. A second question is whether 
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this model is better than no model at all. 
Again the answer is probably
 

Experiment Station model was how much emphasis (in terms of resources) should
 

yes, as long as scientists and decision makers work together to improve it.1/ 

(ii) The North Carolina Model 

The major question addressed in the North Carolina Agricultural 

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 involvedo.
 

The interdisciplinary teams of researchers and extensionists were
 
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 and monetary resources

should be reallocated. 
 Then they rated each of their recommendations according

to criteria such as 
the extent to which the research met state experiment

station, department and national goals, 
the urgency of the problem, cost,

relevance, likelihood that research results would not be available elsewhere,
and potential contribution to knowledge. 3/ Not all of the above criteria vere
used 	in each of the four areas into which the research program was classified.
 
However, a weighting system was developed for the criteria through use of a
Delphi procedure 4/ involving the d9partment heads and the administration of
 
the agricultural research station.
 

The recommendations of ,he interdisciplinary in-house teams were

then submitted to 
several smaller groups of external scientists. After

reviewing these recommendations, the external groups of scientists developed

their own set of recommendaitions 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 Academy of Sciences (64). 
 The individual
 
panels were urged to make quantitative estimates of the expected costs and
 
benefits from the priority lines of research.
 

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 wer! adopted from the criteria recommended in USDA (102).

See also Williamson (106).
 

4/ 	 On the Delphi method see Dalka, and Helmer (25), Beattie and Readerc
(14), and Brown and Helmer (18). 



131
 

three groups: in-house scientists, external scientists, and department
 
heads. Research area scores were then computed by an algebraic formula, I/
 
averaging over the criteria all the partial scores attributed to the recom­
mended increase in resources to a given area. Weights representig 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 restarch area.
 

The average score was then computed for each research area. This
 
average score was a numerical expression 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 Carolina 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 standard 
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 is greater.
 

Another point to note 2/ is the diversity of opinions demonstrated
 
by the North Carolina effort. 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 specify the goals more precisely. Consequently, each scorer could have
 
a different idea about the goals of the experiment station, the departments,
 
and the country.
 

(iii) The NASULCC-USDA Model
 

The National Association of State Universities and Laud 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 HcCracken (91).
 

2/ This point is 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 the classification of research. Research was classified
 
into three major headings, according to whether it vas 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 priorities for future research. The longer
 
term objective was to develop an information storage and retrieval systea.
 

A second task in the general procedure was to classify accord.ng to 
this scheme all research going on at the Depurtment of Agriculture's research 
units and at the state agricultural experiment stations. Information was also 
developed on the number of scientist-man-years and funds expended during
fiscal year 1965. This permitted an estimation of acientist-man-years and 
funds being devoted to each xesearch category in the classification schemes. 

The tht.rd task was to establish 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. I/ It was at this
 
stage of the study that the Planning Programming Budgeting (PPB) 2/ system
 
was adopted by the Department of Agriculture. As 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 study and PPB had to be adapted to each other in terms of the
 
study's goals and the PPB's "missions". 3/
 

The research program was then divided into six areas: JI) soil,
 
water and air; (2) forestry; (3)horticultural crops; (4)field crops, (5)

livestock and poultry; (6)agribusiness and human resources. To each of
 
these six areas a review panel was assigned consisting of people from
 
universities, federal and state agencies, private research organizations,

producer groups, industry, and members from the original group responsible for
 
the study. Tha objective of these review panels was to go into the details of
 

I/ Mahlstede's (60) discussion of the Iowa model presents examples of how 
to relate social goals like People's Welfare to intermediately defined 
research lines. His example is not a general solution, though. See 
also Pinstrup-Andersen and Franklin (71). 

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

3/ It is interesting to note Williamson's (106) comment that "Final agreement 
on the goals was not reached until the estimate of future research needs 
was essentially complete." 

http:accord.ng
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each area, subdividing then into research problem areas 
and providing estimat 
s
of the number of science-an-years needed In the future. I/
 

b. The Minnesota Nodel 

MAIRS is classified as a uulti-di ensional ranking method. 2/
It is a vell thought out logical structure that takes 
into consideration
 
many of the uncertainties involved in the prediction of 
costs and benefits
 
in research.
 

Three major steps 
are involved in HARRAIS: 
 specification, esti­mation, and analysis. 
A fourth step would be selection of the research
portfolio, but thl 
is not within the scope of HARRAIS itself. Selection
is left to the decision-maker. 
MARRAIS is an information gatheriug and
processing device to help decihioai-making, just as 
rdost of the other existingmethods for resource allocatioai cnalysis attempt to bc.
 

In the specification phase, the alternativt research projects
he analyzed and evaluated to
 
are defined under lines of adminiatrative respon­sibility. (HARRAIS cannot help 
in identifying the research alternatives.)
In addition, the form of the resenrch results and the unit of measurementof these results are specified at this stage. 
MARRAIS uses percentage*
of total objective achievement a 
 the unit of measurement. This is to take
account of the fact 
that benefits 
may be derived from research efforts that
do not fulfill their objectives. 
Another point to be specified in this
stage is who is going to 
provide all the necessary estimates related to
research costs and 
benefits. 
The choice of "estimates" has no 
sound theory
 

on which it can be based.
 

The aecond phase in HARRAIS is estimation. To understand the
estimation phase, it is necessary to understand the logical structure of
the model. 3/ 
HARRAIS works either with A 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 avarage annual expenditure
and expected true horizona for project ccmpl tton.
 

MARRAIS recognizes that in practice a lot of uncertainties affect
the discounted present value of costs and beneits, so 
they should be thought
of as stochastic variables with given probability distributions. Moreover,
the discounted present value of benefits dependc on certain variables.
MARRAIS hypothesizes that it depends on the anntuil benefit accruing from
the research, assuming 100 percent adoption of its results, on the adoption
patterns over tims, 
on the "scrap" value of certasn research facilities,
and on the so-cajlled "process" value of research (the increase in the value of
 

1/ The "future" at that time was 
the current 1977 year.
 
2/ See Shumway (88). 
 For a "best informed" exposition on HARRAIS, on which
 

the present discussion is based, see Filhel (36).
 

3/ An algebraic representation of the model is presented in Appendix B.
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pAL L.61pating ScLenOItSt Plus increased human capital from graduate training 
involved with the research effort). On the other hand, MAREAIS hypothesizes 
that the stochastic (discounted) present value of costs depends on the average
i,nual expenditure on research, on the maximum annual expenditure on dimsemina­

tion, and on the tim path of dissemination costs of research starting one
 
;eriod after the project is completed. It shoeld be noted that both the
 
a,,.:ion patterns over time and the time path of diosemination cost, are
 
functions of time.
 

Groups of experts 1/ provide estimates for the variables. Given
 
an average annual expenditure on a project, they estimate the probability

of the project being completed iu alternative periods of time. Then, with
 
estimates of the mean time to complete the project and the average annual
 
expenditure on the project, benefits are estimated. 
 This results in a pro­
bability distribution of benefits from a given project, funded at a given

level of annual expenditure and taking the maAn expected time for completion.
 
This probability distribution of benefits is weighted by the probability

distribution of technological feasibility for each project and funding level.
 
By a random sampling from the distributions of the involved stochastic 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-cost ratios, and of the internal rate of return. 

t!RRAIS is a relatively sophisticated, multiple-dimension ranking
model. There may be serious difficulties in applying it in an international
 
context 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 a 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
 
offers 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 4n time and money. 

c. PinstDup-Andersen and Franklin Model 

The model developed by Pinstrup-Andersen and Frank.in (71) is 
an attempt to reflect their argment that "concurrence between the technology
specification received by the scientist and the technology which results 
in axim contribution to the achievement of social goals is the respon­
sibility of research management". This concern leado them to analyze the 
problem of defining working objectives for research from stated national 
development goals. It should be kept in nind that they are concerned with 
the allocation of agricultural research resources in dcveloping countries. 
This helps explain the greater emphasis put on the relationahip becvoen 
development goals and agricultural research relative to other studies. 

1/ See Shuwvay (88) for a discussion of group procedures. 

http:Frank.in
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The authors argue that after the identification of the 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 technologies that can contribute to the
-olution of The problem. They call this a "technology-free" specification of

the problem, since it does not presume ex ante a particular technological

solution to the problem.
 

This is 
a very important aspect of the problem definition phase in
scientific research. 
 It relates to 
the "form" in which the problem is pre­sented. 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 is
that definition of the problem at the farm level is 
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 region. The differences in productivity may reflect a difference in
ractor 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 is necessary to estimate the time, costs, and probabili­ties involved in research and in farm adoption for each alternative technologt.
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 (parameters) of the relevant
production sectors and of the pi oduct and input markets.
 

Then the estimated effects on farm consumption, on product supply,
and input demand are used to obtain an evaluation of the contribution 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 equa­tions is not simple, since it is a system approach to the allocation of
research resources. Moreover, it tries to relate specific research problemsto overall aspects of growth, equity, and security through consideration of
variables such as income distribution, nutrition, demand for labor and other
services, farm consumption, capital formation, supplies and demands, net
 revenues, risk, etc. 
 A flow diagram usually gives an esiler pictorial
understanding of the interrelationships involved, and such a flow diagram
can be found in Pinstrup-Andersen and Franklin (71, p. 424).
 

Eight social goals are considered, with the objective being to
obtain an improvement following variables:in the growth, income distri­bution, employment, farmers' net incomG, farmers' cash inflov, human nutrition,degree of self-sufficiency in food, foreign exchangeand earnings. Othergoals might be considered, additionally and/or in substitution 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), nulti-ccumodity 
research, and farming systems research (such as with small farms). Some
 
promining empirical resulte have been reported by Pinstrup-Andersen and
 
Franklin.
 

Pinstrup-Andersen and Franklin's model is an example of a useful 
effort in the area of research on research, and deserves further testing d4 
development. It also involves a relatively complicated methodology, however, 
if research management does not vant to invest significant human resources in 
the problem of resource allocation. Am a guide to the kind of information 
useful to the analysis of resource allocation, the model in qAte 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 made 
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 and
 
the choice of a research job portfolio.
 

A large quantity of information is fed into the model of research 
and decision. The information includes (1) the amount of time each researcher 
has to input into each alternative procedure available to undertake the nev 
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 
employuent in a given quarter; (3) the amount of funds of a given category 
that the new research area would bring to the department in a given quarter if 
a given procedure were adopted; and (4) the number of new staff positions in a 
given category that would be created in a given quarter 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 non-linear 
integer programming problem.
 

Generally, information in (I) and (2) above 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 
new research are&or for reallocating resources current researchamong areas. 

The job portfolio selection model assumes that a more centralized 
decision procedure is implemented in the academic environment. It involves 
a simultaneous evaluation and selection of all research jobs eachonce 
quarter. Research is classified into four classes according to whether 
they are dissertion research or not, and whether they are in the aaricultural 
experiment station program or are funded by outside research contracts. 
A fifth class, of currently active jobs, is also explicitly included, Aubject 
to a decision of continuing or stopping these jobs. A job cau be modified 
with respect to time horizons, resource use, etc., by terminating it and at 
the same tire 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 alternative job in a given 
quarter; (2) the annual expenditure, by class of expenditure, from each 
budget component, required by each alternative job; (3) the amount of time 
uncommitted, by researcher and quarter; (4) and the annual budget, by ex­
penditure class and by budget component. Again, staff preferences have to be
 
evaluated in a tentative effort to define the goals and, eventually, an 
objective function. This is 
an important and difficult task in the procedure.
 

The models for research-area decisions and for job-portfolio

decisions are structurally 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 values and hence is not continuous, C4) the objective function con­
tains several goals (some of which may not have a natural or obvious
 
measurement) with an unknown Qathematical 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 straightforward. An
 
optimization procedure may be used, as well as one that although not finding
 
an optimal solution, uses stimulation to indicate some alternative, accepta­
ble solution.
 

Cartwright's model is very imaginative. However, this is an example
where more "development" of the model would be necessary before its use 
in routine decision making would be practical. Further development 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 Agricultural Research
 
Centers' conditions and needs.
 

A short test of a research monitoring and reporting system (RE(ORS)
is also reported by Cartwright (12). This system consists of a registea,
of all cu'rent and planned research, plus a system of reporting researchA 
progress. Review, of the "cost-benefit" of R(ORS by staff members were
 
mixed. Of course, they probably had a very short-run review of the procedure.
A long-ru view, taking account of expected Improvements dut to continued 
testing and development, might be more favorahle. 

M& general conclution we reach is that although Cartwright's work
 
is to be commended for its rigorous and comprehensive focus on quantative

methods for resource allocation, it did not go 
very far into the development 
stage, even in the special environment of an acedemic department for which the 
model was designed. Therefore, it does not seem appropriate for the inter­
national agricultural research system at this moment.
 

e. Castro and Schuh Model 

The major characteristic of the Castro and Schuh model is the 
emphasis it gives to both growth and distributional effects of research 
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&ud the resultant technological change. I/ Using the concepts of producer's 
and consumer's surplus, functional distribution of income, and two-sector 
models of general equilibrium, Castro and Schuh use analysis and information 
on key parameters to assess the effects of research and technological change 
on given products of a given co-,try. 2/ They establish four goals for a 
research program: (1) to increase the net income of the agricultural sector, 
(2) to increase employment and income of w'rkers in the agricultural sector, 
(3) to increase consumer welfare through lover real food prices, and (4) to 
maximize the contribution of the agricultural sector to ehe growth of the 
overall economy. 

Castro and Schuh's model is not a formal, mathematical model, 
although it could be used as a starting point to build such a mathematical 
modal. 3/ The important point to note is its focus on both the growth and 
distributional effects of technological change, and on both the direct and 
indirect effects of research. 4/ 

The explicit consideration of the distribution of benefits and
 
loses between 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 si;ricultural 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 estimates and/or "informed guesses" required. The model depends 
primarily ou secondary data, and the burden of the analysis rests with the 
analysts. 

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

found in Castro (74). 

2/ Cotton, Ouear cane, rice, corn, edible beans, and manioc in Brazil. 

3/ 	 It in worth 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 is formally much larger and more comprehensive, with subsystems 
for the demand side cast in terms of matrices of elasticities, etc. 

4/ 	 Brinegar (17) argues strongly 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 economic return to education 
could be very misleading because the real returns are much highar," 
Brinegar implies that the sae might be occurring with research because 
secondary effects are not followed through time. 

5/ 	 Bayley (13) in addition to warning against a "Greek philosopher's attitude" 
with respect to nev methods for research resource allocation, calls 
attention to the need to better identify how benefits and losses are
 
distributed. 
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A point to note is that in Castro and Schuh's model no explicit
 

treatment of te probabilities of success (technical, "coumercial" or other) 
is presented. This is as difficult an aspect of ex antG models as It Is 
important. The question involves hov much difference It makis to discriminate 
even grossly among probabilities of success for alternative research endeavors 
relative to not discriminating at all. Not discriminating implies that for all 
practical purposes the probabilities are issumid to be equal. The question
 
that arises is whether it is more desirable to give an equal probability of 
success to all alternative research projects than to try to discriminate among
 
them. Ultimately, this is an empirical question. The answer may have to wait 
for furtber research.
 

Another point worth noting is that the Castro and Schuh odal 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 with 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, sarctors, etc. Lecomes much greater. However, this problem is present 
whatever the allocation model chosen. The fact that some models dodge this 
obstacle by not giving any considaration 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 additionld resources in the federal budget of the Land Grant
 
Universities. Specifically, they consider the case of certain research
 
program areas in corn and soybeans in the North Central region. They also 
discuss applications of benefit-cost analysis to livestock and to rural
 
developmeut research.
 

in discussing the criticisms that have been made against 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 improve their decisions. Certainly
 
as a minimum, carefully calculated estimates oi benefits can be compared -ith 
costs to determine which projects will likely yield positive returns." 

Benefit-cost ratios are calculated using the low side of a range 
of estinatew provided by scientists on the yield and cost effects of each 
research line, as well as on the expected adoption rates for the new tech­
nology. Also, a discount rate is adopted (10Z in the example) together 
with product prices and probabilities of success for each research alter­
native. Some assumption is mad* about the trend in area cultivated with 
the crop, in the present example that it would remain constant at the base 
year (1975) level. Product quality was also assumed either unchanged or, 
if improving, not affecting the cost of livestock feeds. Benefits were 
followed through a period of 25 years ending in th, year 2000. 
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An important aspect of the analysis of required additional funds 
for research in the Easter and Norton approach is the sensitivit7 of benefit 
cost ratios to single and combined variations in the probabilities of success, 
the expected yield iicreasav, the product prices, and the length of the lag 
between research expenditureas 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 changes in thee conditions, the careful 
application of sensitivity analysfs to any real, quwatified evaluation, ic a 
very important source of informaticn to the decision-makers. As a matter of 
fact, it works as a kind of feedback process to let administrators know the 
relative importance of added precision and accuracy in the estimation of the
 
several variables involved in the evaluation.
 

An effort was also made to assess the distribution effects of
 
the research prograz. The increased-production effect of the research wat
 
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 groso income. These elasticities 
appear to be clone to unity, since gross farm income is estimtrA to rnain 
unchanged. Effects on the soybean oil market were also analyzed, as well as 
the long run effect on the livestock sector.
 

In evaluating research projects in livestock, the benefit-cost 
ratio, given the necessary adaptations, vas still considered 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 method. They call for information on (1) the 
research and extension objectives, (2) a cost estimate by objective, and (3)
expected outcomes in physical (in money if possible) torus. Alternative ways 
of reaching the same results are then assessed.
 

As one of their conclusions, Easter and Norton stress the key
 
role i:hit the cooperation between scientists and social scientists plays
 
in the effort to evaluate ex ante research efforts.
 

g. Atkinson-Bobis Model
 

Simulation, vievied in a broad perspective to include several random 
sampling procedures, has been utilized in several models for research resource 
allocation. In the studies reviewed above, simulation was normally used in 
the approaches of Fishel, Pinstrup-Anderven and Franklin, and Cartvright. 1/ 
Simulation is at the center of Atkinson-Bobis# model. 

1/ In 1972, Souder (93) estimated that much mor~o than one hundred models of 
research resource allocation had bt.n built. Simulation procedures must 
have been 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 wail in the opinion of experiencod research managers and of 

model builders. 1/ It is not a pure simulation model since it involves 

optimization through dynamic programming. A random sampling procedure is used 
to take account of the stochastic nature of some of the variables 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 successful 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 established, 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 prGduct 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 bein gained after sales are stabilized. The penalty
 
for starting sales later than in the first year after successful completion
 
of the project is made severe in the Atkinson-Bobis model.
 

Some assumptions ar 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&,t proportion of sales revenue.
 

The revenue from sales in any given year, considering sales started
 
in any previous (or current) year, is then computed. The present value
 
of the revenue stream net of overhead, selling, and mnufacturing costs
 
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 expunditurea and probabilities in both cases of 
project failure and success in each year. Then, the expected payoff minus 
the expected expenditures provides a measure of the expected profit of the 
project. 

The model also has a mechanism 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 cam out well in
 
a comparison of 26 models according to realism (weight - 4), flexibility 
(weight - 3), capability and facility of use (weight - 2, each), and 
cost (weight - 1). Shumvay (88) calls attention to this conparison. 
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in efficient expenditures in each year. The mechanism penalizes "over­
investamnt" in the beginning year of the project, due to the higher prob­
ability of vesting 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 fever projects than the usual
 
research policy was funding. An iterative procedure was used to reduce

the optimization solution by the number of yeas, going over it year by

year and repeating the allocation process until only negs.4 gible improvement

in profits was verified.
 

Atkinson-Bobis resort 
to a random sampling procedure since the
 
optimization works with point estimates for all the variables involved and
 
since an interval estimaten 13 more secure and informative. Moreover,

sensitivity analysis with the optimization procedure would be laborious
 
and not recognize the different probabilities associated with the different
 
values in the relevant range of some of the variables. This simulation
 
through a random sampling methodology permits the generation of a distribution

of results (both losses, in the negative range of profits, and positive

returns) around the expected profit for each project (the expected profit

unbiasedly estimated by the average profit of all the simulation runs for
 
each project).
 

This is just 
one example of a model using a kind of simulation

procedure. The model 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 characteristics
 
of the structure of the model make it a necessary consideration when evaluating

alternative models.
 

The ex ante models described above are but a few examples of the
large number of models that have been tried in actual applications. The

degree of methodological sophistication ranges from the simpler scoring models
 
to the more complex mathematical programming models.
 

The advantages of these models are that they provide a basis for

decision-%aking with an eye 
to the future rather than on what has happened

in the past, they pool information from a large number of qualified experts,

an4 they provide a means of relating the research effort explicitly to a
 
set of goals. The disadvantages are that those methods which draw on the

opinion of a large number of experts can be quite codtly ind time-consuming,
and that the pooling of a large number of opinions may .14little 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 is our Judgment ehat one of the methods that seeks to obtain 
the informed Judgment of a large group of experts may have soma merit if 
they are used, say, once every five years. If used in this vay, they can 
provide a source of ideas and suggestions, as vell 9.ainformed Judgment about 
the appropriateness of research strategies being used. On a continuing basis, 
we believe there is considerable merit in the approaches taken by Castro 
and Schuh and iy Norton and Easter, since they provide a means of feeding 
some rigorous analytical research into the decision-making process. 

An important need is for more development work with all the 2A 
ante models. In our view the D in R and D for these models has been 
slightud. 
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