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EXECUTIVE SUMMARY
 

THE AGRICULTURAL RESEARCH INTERMEDIATE INDICATORS MATRIX
 

A SYNTHESIS FOR MANAGERS
 

A.I.D's Africa Bureau is developing benchmarks and indicators to measure
performance in all sectors under the Development Fund for Africa (DFA).

One key subsector which requires such indicators is agricultural research.

Due to the long duration of most research programs, there is a special

need for intormediate indicators by means of which A.T .D.can determine

whether continued or additional funding will generate impact over the
medium to long term. 
To meet this need, AFR/TR/ANR contracted with
 
Management Systems International (MSI) to develop a methodology to examine
successful research programs in three African countries, to apply that

methodology to-discrete cases to generate scenarios of impact, and to

develop recommended intermediate indicators to determine whether and when
 
impact could have been predicted.
 

The result is a data gathering and analysis tool presented in the form of
 a matrix. It generates indicators and associated measures which can be

applied by A.I.D. field staff with little extra investment in data
 
gathering and analysis. The methodology for using the matrix is
discussed, and examples of results presented. If applied to more cases

and further refined, these indicators could be used to measure the extent

and magnitude of impact which can be attributed to A.I.D.'s agricultural

research and extension interventions.
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THE AGRICULTURAL RESEARCH INTERMEDIATE IMPACT INDICATORS MATRIX
 

A SYNTHESIS FOR MANAGERS
 

Introduction:
 

A.I.D's Africa Bureau is developing benchmarks and indicators to m~asure
performance in all sectors under the Development Fund for Africa (DFA). One
key subsector which requires such indicators is agricultural research. Due
 
to the long duration of most research programs, there is a special need for
intermediate indicators by means of which A.I.D. can determine whether

continued or additional funding will generate impact over the medium to long
term. 
To meet this need, the Bureau's Office of Technical Resources,

Agriculture and Natural Resources Division (AFR/TR/ANR) contracted with
Management Systems International (MSI) to develop a methodology to examine

successful research programs in three African countries, to apply that

methodology to discrete cases to generate scenarios of impact, and to develop

recommended intermediate indicators to determine whether and when impact

could have been predicted.
 

In this report, we present the resulting set of intermediate impact
indicators for agricultural research. The indicators are organized in
a
matrix which can be used as a data gathering and analysis tool. Next, we

discuss the methodology for applying the matrix to research programs and

projects. 
 We also summarize the results of nine applications of the
 
methodology in three countries.
 

In the sections that follow, we discuss the need the methodology is

designed to satisfy, how the methodology was developed, what the matrix

contains, key assumptions on 
which it is based, and the predictive ability of
the indicators. We conclude with a 
discussion of unresolved issues and

suggested next steps. 
 The complete matrices and narrative summaries for each

of nine case studies are presented in the Annexes.
 

The Problem:
 

Africa Bureau management must be able to demonstrate to the Congress
that activities funded under the Development Fund for Africa (DFA) are having

an 
impact. Due to the timing of the DFA reporting requirements, the Agency

needs to be able to predict medium- and long-term impact in the short term,

by applying intermediate indicators.
 

For some sectors, and very focused interventions, this is relatively
simple. 
 In health, for example, there is general agreement that immunization
 
rates and child mortality rates are closely correlated, and that increasing
 
one will decrease the other. At a more complex level, 
as in population

programs, there is general agreement that there is 
a high correlation between

the education of women and contraceptive prevalence, and between increased
 
contraceptive prevalence and decreased fertility. 
 In this example an
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increased contraceptive prevalence rate is an intermediate indicator of

reduced fertility. For agricultural research--as indeed for most kinds of

research--the correlation between inputs in the form of trained researchers,

operating funds, and genetic materials on the one hand, and increased food

production, productivity and security on the other is not self-evident.
 
Agricultural research as a process attempts to solve a set of interrelated
problems and to improve a series of situations which are also likely to be

interrelated. Thus, though we speak of agricultural research programs as

though they are continuous and uni-directional, they are actually among the
 
most complex interventions funded by A.I.D.
 

Further, generating techrologies and making them available to a target
group by some transfer mechanism does not guarantee adoption or the resulting

impact that researchers, research managers and donors seek. Once technologies

are effectively transferred, and adopted correctly, then the correlation with
impact is easier to establish. An example is that using fertilizer in the

appropriate amounts and at the right time will 
increase yields given that

there are no countervailing circumstances, such as a drought. Still,

increased food security at the household level--the desired impact--is

achieved through a series of intervening steps such as increased production,.

productivity or income. These would be intermediate indicators of impact.
 

Like other kinds of research, agricultural research often requires

considerable up-front investment in capacity building and basic research

before any results are achieved. 
Since it may be a long time before results
 
are available, predicting whether they will be adopted in the medium term is
 
a risky business, as is the research process itself.
 

One of the ways in which agricultural research differs from other

research is that both the process of doing it, and the results generated by

it, are more closely related to the completely exogenous and largely

uncontrollable factors of ecology and climate than is true of other types.
Agricultural research results (technologies) can be transported, but usually
they must be adapted te the local physical and social environment before they

will be appropriate for adoption. 
This means that capacity building has to

take place at more locations--even within the same country--than would be the
 
case for other types of research, and networking among spatially remote

research systems or centers may be very important. It also may mean that the

elapsed time between initial problem definition, basic research, applied or
 
adaptive research, adoption and impact may legitimately be quite long. How
 
long is legitimate is discussed further below.
 

Nevertheless, A.I.D. needs to be able to ptedict and assess the impact

of research funding with some degree of assurance; Some common methodologies

have been used over time to assess returns to investment in agricultural

research. However, these have more often been used to measure returns
 
achieved after the research program is
over than to predict returns. Chief
 
among these are benefit-cost analysis and Rate of Return (ROR) analysis.

These have been relatively reliable when applied in Asia and in Latin

America. However, they have been applied less often in Africa, and it is not
clear that they would be reliably predictive when applied to African cases.
 
Michigan State University has been asked to assess their appropriateness for
 
Africa.
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Unless or until benefit-cost analysis and ROR analysis are shown to be
good methods for predicting the impact of agricultural research in Africa
 
during implementation, there is still a need for some other sort of

intermediate impact indicators. This iswhy MSI was asked to develop an

alternative methodology at the same time that MSU is investigating the
 
relevance of more common methods.
 

A.I.D. has already agreed that for programmatic purposes, intermediate
 
indicators must ideally:
 

" 
 be simple to apply by A.I.D. staff or consultants;
 

" 
 require little additional data collection and analysis;
 

" generate results easy to report in 
a clear fashion to both
 
A.I.D. managers and the Congress; and
 

" 
 facilitate ex ante evaluation of final impact during
 
implementation..
 

The Task:
 

AFR/TR/ANR/PA asked MSI to develop a methodology to identify and apply

intermediate impact indicators for agricultural research. 
The approach
suggested was to take three national agricultural research programs--those of

Kenya, Cameroon and Malawi--which are geierally regarded as successful.

Starting on this basis, and following the scope of work; MSI teams

investigated specific projects and, working backward from success, tried to

develop scenarios of impact. 
The next step was to identify indicators that

might have predicted impact had they been applied at key stages of the
 
process. The third step was 
to identify accessible measures for the
indicators, based on a realistic assessment of data sources available in each
 
country. Once the indicators and measures were identified, they were applied

to real cases, and their reliability as proxies for impact was assessed.
 

The scope of work was implemented and tested by a team of six

consultants from MSI, and three ANR staff. Each team was 
composed of at least
 one agronomist, one agricultural economist and a social scientist.
 

In order to 3elect among alternative approaches to developing a set of
intermediate impact indicators, A.I.D. and MSI had to agree on a few basic
 
premises about:
 

" the salient characteristics of agricultural research; 

" the relevant characteristics of the environment into which 
research results must fit, including differing farming 
systemsz 

" what constitutes impact; and 

" how reliable the indicators must be. 

1468.002 
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At an initial Team Planning Meeting (TPM) held in October, 1989, ANR
staff and the MSI team agreed that the subject matter for investigation is
really the whole technology generation, transfer and utilization process in
agriculture. 
This is very important to an understanding of the intermediate
impact indicators matrix (IIIM) that we developed. Since the objective is to
predict impact, and since agricultural research only achieves impact through

adoption of its results, maintaining a dichotomy between research and
extension is inappropriate. In formulating the matrix and in applying it 
to
field situations, therefore, we do not stop the clock when the on-station
 
portion of the process is completed.
 

We also agreed to emphasize research on food crops, rather than cash
 crops, since the objectives to which these indicators will ultimately relate
 are food production, productivity and security. We use increases in income as
an intermediate indicator, but bear in mind that it is not necessarily a 
good

proxy for improved nutritional status or increased household food
 
consumption.
 

We start by exploring the institutional base that constitutes a

threshold for research activity, then move to what is usually called
research, (on- and off-station), then to extension (formal or informal,

public or private), and to adoption by farmers. 
 Finally, the intermediate
indicators are checked in terms of final 
impact indicators applied to the
post-adoption stage where this has already occurred, and is observable at the

regional (project area) level, 
if not yet at the national level.
 

The IIIM:
 

To make the methodology for data collection and indicator application as
user-friendly as possible, we set it up as 
a matrix (see Annex C). Across
the top are issues to be addressed, questions to be posed, answers, and

indicators. 
 Going down the other axis, we move from Level I--The

Institutional Base, to Level II - Technology Generation and Transfer, to
Level Ill--Adoption and Beyond, and finally to Level 
IV--Impact. (A sample
of the matrix, as well as nine completed ones, are included in the annexes.)

These are levels of analysis that correspond to chronological stages in the
 
technology generation-transfer and utilization process.
 

As may be seen in Table 1, at each level 
a series of key questions is
posed to obtain information about the characteristics of the that stage or
level that are likely to be prerequisites for, or positive determinants of,
impact. For each question, the type of answer to be solicited is provided.

We have tried to make sure that we have covered all the factors that are
 necessary to achieve impact at each level, knowing that they may not be

sufficient. We discuss this in more detail below. 
Here it is worth noting
that this means we are more likely to be able to predict failure--on the
basis of elements that are lacking--than to predict success on the basis of

those elements we identify as present.
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ISSUES 


I. Institutional 

Base 


II.Technology 

Generation & 

Transfer 


III. 	Intermediate 

Impact 

Indicators 

(Adoption & 

Beyond)
 

IV. Impact 


TABLE 1
 

INTERMEDIATE IMPACT INDICATORS MATRIX
 

Draft Irdtcators Method
 

QUESTIONS AND INDICATORS
 

Does the NARS have the institutional
 
structure & management to permit all critical
 
rARearch functions to be effective?
 

What are the quantity, quality & nature
 
of the outputs of the research &
 
extension system?
 

How can the adoption of technologies
 
produced by NARS be measured?"-and
 
How can the results be used to
 
forecast probable impact on the national economy?
 

How has investment in research influenced the
 
economy of the country in terms of productivity,
 
production & food security?
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Level I - The Institutional Base:
 

At this first level, questions concern the higher-level decision-making
environment surrounding the national agricultural research system (NARS) and
the structure and functions of the NARS itself. 
Indicators of an adequate
institutional base include external linkages to policy development, to other
institutions, and especially to farmer organizations. Scientific capacity,

internal organization, priority setting and other institutional/
organizational indicators are also considered. 
This section of the matrix is
organized so that it is suitable for an open-ended interview approach, and
most questions can be answered with a
yes or no, or else by simple numerical
 
scoring.
 

The idea is that a relatively complete (high) score at this level
indicates a threshold beyond which the possibilities are good that technology
generation and transfer will have an 
impact (although the extent of that

impact may be greater or less, depending on a number of other factors).
Significant gaps, or a 
low score, are likely to constrain research capacity
enough that institutional development/strengthening interventions should be
funded before funding for research activities isprovided. This will help to
 
ensure both impact and sustainability.
 

A good example regarding capacity building for level I isKenya's KARl,
an agricultural research system which has been intransition for some years,
and which iscurrently receiving funding from 11 donors, including A.I.D.
A.I.D.'s support is both for capacity building and for further research on
maize, with additional funding to develop research capacity for sorghum.
different example, also from Kenya, isthe A.I.D.-funded Small Ruminants 
A
 

Collaborative Research Support Program (SR-CRSP) a 
very successful part of a
world-wide program, which isnot now linked to the newly reorganized KARl,
despite very successful Kenyanization of the program.
 

Level II- Technology Generation and Transfer:
 

We have intentionally included both of these stages inthe same section
of the matrix, inline with our assumptions about the relations among
research, adoption and impact. 
 For ease of discussion and interviewing, we
start with technology generation, posing a series of questions and providing
a series of indicators on which given cases can be scored. 
 The variables at
this level are continuous, and answers to questions are likely to be 
" rre"
 or 'less", or absolute numbers. 
At the first level, we are thinking of a
threshold that isnecessary for impact to occur. 
At level II,we assume that
threshold and are looking at numbers and types of technologies generated, and
of those, how many are transferred, how and to whom. Inthat sense, this
section may be seen initially as more descriptive than analytical. However,
here again we include questions about intervening variables, especially

communication links between farmers and researchers, which we regard as one
 
of the determinants of impact.
 

Some of our questions at this level 
are designed to elicit information
that allows comparison of the researchers and extensionists interms of their
training, career patterns, and influence on policies which, inturn, affect
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research and extension. 
 We also examine the adaptive role of extension in
farming systems research and extension (FSR/E) programs and in
more
traditional extension approaches. 
Here, we have borrowed substantially from
prior work on impact indicators for extension carried out by Swanson et al
and funded under INTERPAKS. 
 We have modified some of these indicators, and
substituted our own for some of the others. 
The user's guide in Annex B
explains the scoring for each indicator, following Swanson where appropriate.
 

Another area of emphasis is the availability of agricultural support
services, such as input supply, credit, marketing infrastructure, and the
role of policies that provide incentives to increased or intensified

production, as well as a market orientation among producers, suppliers,

extensionists and researchers.
 

When this section of the matrix has been applied to a particular case,
it provides a static picture of the technology generation and transfer
 process. 
 However, by using commonly accepted indicators that are relevant to
most kinds of agricultural research--numbers of varieties released, or
numbers of on-farm trials for example--this picture gives some indication of
how far along in this process any given program or program component is at
the time it is observed. Still, 
it is not easy to predict the rate of
transition from one stage to another, or from technology generation to
transfer. Partly, this is a definitional problem, but in part it is caused
by the risky nature of the research process, and the unpredictability of
 
adoption.
 

The maize breeding program in Malawi 
is a good example, since it has
changed significantly over time. As is outlined in the case study in Annex
F, this program has gone through three distinct stages. If this matrix had
been applied in the 1960s, it would have predicted successful adoption of
modern dent varieties which were locally adapted from Rhodesian materidis.
However, by the 1970s different types of dent varieties were being generated,
and transfer was 
still fairly slow, especially to smallholders. Research was
primarily done on-station, and extension was not very closely linked to the
technology generation process. 
 These are two indicators of potential impact
 
at level II.
 

When the matrix is applied in 1990, the results are very different.

There has been a fundamental change in the relationship between research and
extension, and there are now adaptive research teams which are 
the mechanism
that operationalizes the linkage. There has been an A.I.D.-
 funded pilot
program in communication between farmers and extensionists and researchers,
stressing two-way communication and farmer feedback. 
To emphasize farmer

input to the dialogue, the subproject coined the phrase "infusion" (as
opposed to diffusion, which is
more commonly use to emphasize that the
 message about a new technology must go out from research through extension to
 
farmers).
 

Nonetheless, modern varieties 
are still not adopted by smallholders, and
in fact, overall adoption rates are falling. 
Quite recently, researchers
started focusing on 
local preferences for varietal characteristics, and are
beginning to breed improved flint varieties with the characteristics that
smallh'Iders want. There is 
reason to hope that these better-adapted
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varieties will be adopted faster and by more farmers if the price and

availability of seed, fertilizers and other inputs can be adjusted to allow
 
relatively low-cost and low-risk adoption.
 

These kinds of changes through time make the scenario of impact approach
both interesting and difficult. 
 Ifwe had looked retrospectively at the
Malawi maize program in 1985, rather than at the present situation in 1990,
we might well have concluded that it
was having no impact, and posited that
it would not until varieties meeting local preferences were generated and

transferred. Or, like those involved at the time, we might have identified
other constraints to adoption instead, primarily access to supporting inputs.

This is, indeed, part of the problem, but experience has shown that inputs
availability did not solve the problem of non-adoption of modern varieties by

smallholders.
 

On the positive side, this example shows that these indicators can be
used at diffe-rent points during implementation to see what the program or
project is likely to achieve along these dimensions of impact. This is one
 way to measure changes and corrections during implementation, or to signal
the need for them, thus providing a means of monitoring progress and
 
potential impact.
 

Level III - Adoption and Beyond:
 

This is tho third and most critical stage or level, and the one where
the indicators are logically intermediate. We have identified some

indicators that complement and go beyond simple rates of adoption and seem
highly correlated with them. Some may be chronologically prior, and others

concomitant. 
Some may be the result of adoption of technologies rather than
predictive of them. In either case, the association is likely to be close,

and the correlation high.
 

The more innovative indicators we have included relate to off-farm
employment and other aspects of rural transformation, to natural 
resources
 
management, and to the existence or strengthening of farmer organizations.

As we have seen so far, as we go up the levels of complexity and of analysis,

and through the stages of the technology generation-transfer-utilization
 
process, the indicators become fewer and hopefully more predictive. Thus, a
high score at level III should be more predictive of impact than a low or
medium score, and also more predictive than a 
high score at level I or II.
 

If we take the Kenya On-Farm Grain Storage Project as an example, we

find that there is potential for off-farm employment (1,500 artisans have
been trained to make improved storage structures). Post-harvest management

recommendations were developed by the project staff in close collaboration

with extension 'agents. They were demonstrated through on-farm trials and

field days, both of which are indicators of effective linkages between
researchers and extension, and extension and clients respectively. The

recommendations are being adopted 
by 25% of the project area's farm
households (a measured adoption rat3 from surveys). A critical 
variable
 
illustrated by this case is that the recommendations are-presented

separately, and a farmer can adopt only some or all, 
but still have good

results. These sets of recommendations form a series of higher and lower
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TABLE 2
 

INTERMEDIATE IMPACT INDICATORS MATRIX
 

ISSUES INDICATORS (examples)
 

I. Institutional Country development plan includes resear
 
Base Long-term research plan
 

II.Technology Varieties released
 
Generation & 
 % of research on-farm
 
Transfer Menu of technologies
 

III. Intermediate Adoption of technology

Impact Production increases
 
Indicators Fertilizer sales
 

(Adoption &
 
Beyond)
 

Shift in crop-mix
 
Rural small enterprises
 
Increased rural savings
 
Farmer organizations strengthened
 
Intensive vs. extensive land use
 
Input prices
 

IV. Impact Nat'l average by farm size
 

Value of prod./capita
 
Value of prod./farm
 
Value of agr. prod./hectare of land
 

Per capita food consumed
 
Agriculture GDP
 
Variability in agr. prod.

Annual carryover stocks
 

1468.003 
(3/90) 10 



TABLE 3
 

- ~INTERMEDIATE IMPACT INDICATOR MATRIX 

Draft Results from Country Studies
 

KENYA: ON-FARM MAIZE CAMEROON: AGRONOMY MALAWI: NATURAL
INDICATORS 
 GRAIN STORAGE PROG-NCRE RESOURCES MANAGEMENT
 

Intermediate
 

Technology Utilization 80% farmers aware of 
 132% increase in maize
 
package land area
 

40% farmers adopted 394% increase in
 
two or more rec. production
 

Natural Resource Farmers saving 10-20% 
 Agronomically 
 Nitrogen fixation,
Management 
 of production sustainable 
 less top soil loss,
 
less run-off,.
 
increased fertility
 

Rural Agro-Industries 1500 artisans trained Some impact on 
 Lucaena processing

to build structures processing 
 for additive to
but demtand > supply 
 poultry feed
 

seedling sales;
 
some maize pro
cessing increase
 

Assumes National 
 For Holdings less than
Final Adoption of Tech. For Maize Region Only 1 ha Only
 

Net Farm Income Increase due to higher 113% increase in gross

production but <10% income, net income
 

is less
 



TABLE 3 - (Cont'd)
 

10 
C. 
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INTERMEDIATE IMPACT INDICATOR MATRIX 

Draft Results from Country Studies 

INDICATORS 
KENYA: ON-FARM MAIZE 

GRAIN STORAGE 
CAMEROON: AGRONOMY 

PROG-NCRE 
MALAWI: NATURAL 

RESOURCES MANAGEMENT 

Maize w/o fert. 
w/50 kg N 
w/100 kg N 

Without Lucaena 

' 
1.6 MT/ha 
3.0 MT/ha
3.1 MT/ha 

With Lucaena 

2.2 MT/ha 
3.7 MT/ha 
4.2 MT/ha 

% Change 

81% 
74% 

Agricultural 
Productivity 

Food Security 

> 10% increase in 
value of production 
because more & 
better quality grain 

Increase in food 
consumed at 
household & nat'l 

113% increase in 
yield/ha 

Better farm family 
nutrition 

73% potential increase 
in maize w/ Lucaena 

Better farm family 
nutrition 



TABLE 3 - (Cont'd)
 

. 
0. 

INTERMEDIATE IMPACT INDIC&ATOR MATRIX 

Draft Results from Country Studies 

INDICATORS 
KENYA: ON-FARM MAIZE 

GRAIN STORAGE 
CAMEROON: AGRONOMY 

PROG-NCRE 
MALAWI: NATURAL 

RESOURCES MANAGEMENT 

Approx. 6% increase in 
total maize avail
able at nat'l 

(J 



cost options from the farmer's perspective; This is another indicator

included at this level. The project's successes have been noted, and
expansion to the national level--with more adaptive research for ecologicall

distinct regions--has been proposed. Extrapolating from present adoption

rates, it is possible that nation-wide, savings through prevention of post
harvest losses may be on the order of 20 per cent of production. This would
substantially increase the amount of maize available inKenya even absent an3
 
other interventions.
 

Level IV - Impact:
 

At this final level, we-have included commonly-used impact indicators

applied at the national level, such as agricultural production per capita,
agricultural income per capita, intensification of cropping per hectare of
land, food consumption and the like. This is both because they are in 
common
 
use, and because data to measure them are typically available in most
developing countries. Indicator information of this type is also routinely

summarized in international reports and data bases, such as 
those of FAO. In
Table 3, we have included illustrations of application of the indicators at

level IV to the case study data.
 

However, it is important to note that these indicators themselves are

proxies for a complex set of behaviors and conditions that together

constitute what we mean by development. The ones we have included are those
which seem to bring us closest to being able to measure the welfare effects
of increased food production, productivity and security.
 

Using the IIM:
 

Data Availability and Sources:
 

During preliminary discussionc with ANR and with the Development

Programs Office of the Africa Bureau, it
was agreed that the predictive

reliability of the indicators in the IIIM must be verified through special
studies. This is also true because some kinds of data cannot be collected on
 an annual or biennial basis because of cost and level of effort constraints.

However, they can be collected and analyzed, for example, every five or ten
 years. This is true for agricultural censuses carried out in 
some African
countries; in others, censuses are updated annually. Inother cases, 
as in
Kenya, partial surveys can be done annually in a representative subset of
clusters from the national sampling frame. Relationships between variables

and between indicators can be checked periodically when the entire sample

population is surveyed. 
With some luck, the periodicity of surveys will
coincide with the Country Program Strategy Plan (CPSP) timeframe, if not with
 
the current Action Plan time horizon.
 

To optimize the use of resources, such special studies can be funded as
parts of sector analyses, or NPA analyses. 
 Level II and III indicators can
be incorporated into proje-t-level monitoring and evaluation systems, usually

with little additional cost in money or effort.. Some of the indicators, such
 
as adoption rates for technology packages or their components, are not easy
to ascertain and evaluate without baseline data. However, many developing
countries carry out surveys of adoption rates, using extension agents as
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interviewers. 
 Even though these may be biased because it is in the interest

of the extension agent to report high rates of adoption, there may be

relatively inexpensive ways to correct for this bias, as with yield

measurements on farmers' fields.
 

We have some reservations about data quality in the three countries we
visited. But we were in fact able to identify sources for data to back up

almost all of the intermediate indicators and some of the impact indicators.

Clearly, some countries are more data rich than others. The availability of

good statistics is itself an indicator of development, often the result of
donor-sponsored projects. Poor data availability should not, however, be used
 as a reason to abandon projects which intrinsically involve risk.
 

A concerted effort to identify data obtained by and for all 
donors, as
well as data routinely gathered by the host government itself for its own
 
purposes must precede or accompany application of the HIM. InMalawi, this
had already been done very competently by Mission staff when preparing the
CDSS and Action Plan. 
 In Kenya, a similar effort had successfully been made

in the context of designing an M&E system for the Mission's ADO. The

Cameroon NCRE Project is designed to yield this kind of data on a routine
 
basis, and is working well so far.
 

As the guidance for Mission-level strategic planning is followed, data
collection and analysis efforts for program-level monitoring will increase.
 
This will provide a 
good basis for application of the HIM. Reciprocally,

application of the matrix can provide indicators for program performance,

thus reducing total data-related costs, and the burden placed on Missions.
One suggestion from ANR is that the use of this approach be institutionalized
 
by having Mission staff and their NARS counterparts update it
 
collaboratively, every year or two.
 

Applying the HIM in the Field
 

Our tests of the HIM in three countries show that it takes about a week
of pre-departure reading and team planning to become sufficiently familiar

with the country environment and the institutional setting in which research

and technology transfer take place. 
 After that, each case can be examined,

and the matrix completed in about two to three days. 
This is based on our
 
experience as teams of outside consultants and A.I.D. staff.
 

If field staff and local-hire consultants or host government

counterparts were used, one could assume that the time necessary to

understand the institutional and policy environments of agricultural research

in a given country would be shorter. If Level I of the matrix were used as a
checklist, to make sure no key features were ignored, then the team could
 
move on directly to Level II,examining particular projects or programs. To

facilitate this, a more complete user's guide would have to be developed,

perhaps accompanied by a video presentation of the background to the
 
exercise, the HIM itself, its purposes and its application.
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Reporting Results
 

The following are illustrations of the kind of reporting statements tha
 
can be made using the IIM:
 

* 	 the proportion of farmers in Xeland using any new technology
 
went from 0 in 1990 to 40 1993;
 

* 
 use of purchased inputs by smallholders went from 500 MT/year
 
to 5,000 MT/year between 1990 and 1994;
 

* 	 operating funds for maize research increased by 15% per

scientist, based on a 1 % cess on tobacco sales collected at
 
the auction floor;
 

* 	 200,000 children were below the norms for height and weight

for age in Xelandin 1990 but only 170,000 in 1995;
 

* 	 50 participant trainees returned with Ph.D. degrees in
 
agricultural sciences and were employed by Xeland's NARS;
 

* 	 maize production prices were increased by 20% at the farm
 
gate, and marketed production increased by 25%;
 

* 	 the proportion of operating funds allocated to salaries
 
increased from 80% to 85% in 1995, the rest going to research
 
activities.
 

Some of these kinds of statements can and will be made by Missions in
their program and project reporting without the use of the IIIM. 
However,

they 	are likely to be made indisparate reports, or not made at all because

they 	are not accessible in the documentation available. If the IIIM is
improved and used, these sorts of statements could be generated from a

single, ordered data set, the links and/or associations among them would be

clearer, and they might be used in 
a more reliably predictive way than

before. This is especially true for backward linkages, i.e., 
 those for which
 
agricultural research would get "credit".
 

Unresolved Issues and Next Steps:
 

Several 
issues remain to be resolved before we would recommend wide
application of the IIIM to support decisions about funding allocations to

agricultural research. 
Some of them are programmatic but others are
 
substantive or methodological.
 

How completely the IIIM may be applied will depend on 
the country

setting, the composition of the NARS, Mission staffing, and data availability

as well 
as the Mission's assistance objectives. Different users may
emphasize different levels of analysis or stages in the generation-transfer
utilization process. Thus, the matrix can be adapted to particular types of
settings. However, it.is crucial for comparative purposes that there be a
 
core of common indicators, supported by similar types of data sets for all

countries across which impact might be compared. Which of the indicators are
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essential cannot be determined until the matrix methodology has been applied
 

to more cases, and the results analyzed.
 

Limitations of the IM
 

1. The Duration of Technology Generation and Transfer.
 

Despite our best efforts, we have not been able to integrate time into

the matrix satisfactorily. At this point, we are not able to say with
certainty that after five or ten or fifteen years, a
research system should

have generated x number of technologies or sets of cultural practices,

adopted by y farmers, leading to z 
levels of impact on food security,

production and productivity. We have made progress by examining the complex
process which leads to adoption and impact, rather than stopping when a
technology leaves the lab. 
 Yet, we have not been able to identify from the
literature or from scientists' experience appropriate norms for the duration

of different types of agricultural research and technology transfer. There
 
are some for Latin America and Asia that might be abstracted from the
literature on research inthose regions, but this would not necessarily mean
that they were appropriate norms for research inAfrica.
 

Ifwe compare three cases of research on maize, we find that for Kenya
Kitale maize, A.I.D. began funding the program in its fifteenth year, the
 year before the hybrids were released that had such a significant impact on

Kenyan agricultural production. 
Maize breeding for hybrids and synthetics
has been going on inMalawi since 1949, ifnot before. Research to develop

composites started more recently. Despite the fact that in 1990, eight
modern varieties are available from the National Seed Company, there isno
variety suited to local taste preferences. As we have seen, adoption rates
 
are actually declining, partly because of price factors for fertilizer and
marketed grain. InCameroon, the NCRE project has been inoperation since
1982, and in1990, excellent results have been obtained inadoption, and
resulting impact on incomes, production, productivity and food security-
thus demonstrating a much shorter time required to develop or adapt and
disseminate a new variety and set of agronomic practices before adoption took
place. Thus, these three cases do not support a conclusion that five, ten or

fifteen years isthe norm that should be established for stop/go decisions on
 
further funding.
 

2. Adoption Rates.
 

The HIM is also limited interms of predicting rates of adoption.
There isconsiderable consensus 
inthe literature that on-station and
researcher-managed on-farm research are part of the research process.

Similarly, there isconsensus that farmer-managed trials, demonstrations and

related farmer feedback are typically the domain of extension.
 

Nevertheless, there appears to be no good, commonly accepted set of
indicators to predict adoption of technology in either the research or
extension literature. An exception is some of the literature on FSR/E. What
 
our cases tell 
us isthat farmers are more likely to adopt recommendations

that are separable--rather than effective'only as a 
total package--and thus
present higher and lower-cost options. This makes the task of recording
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adoption rates more difficult, since data would have to be gathered about

each recommendation, rather than about the package as a 
whole. As we have
 
seen, there may also be a 
difficulty in finding unbiased interviewers and
ob'ervers. This is not impossible, however, and seems to have been done

successfully by the Kenya On-Farm Grain Storage Project with relatively

little increase in cost or effort.
 

3. Necessary Versus Sufficient Elements.
 

We wish to stress again the difference between necessary and sufficient

factors incorporated in the HIM. As we have said, it is easier to specify

those factors or elements that are necessary for impact than it is 
to

identify all those that are sufficient for impact to occur. Most of the

elements included in the HIM may be necessary for a research system to be
successful in providing outputs that influence welfare if they are adopted.

But we are constrained by the state of the art, and thus our indicators

probably can at best predict relative success and relative failure.
 

4. Technology Generation Versus Technology Adaptation.
 

Another area for further work is the question of the difference between
what are called technology generating and technology adapting research
 
systems. All 
systems in fact borrow from past research. Some, however, are

better able to borrow from past and contemporary research than are others.
Yet, adaptive research often involves repetition of trials or experiments

from other environments in the local one setting. In some 
instances, it may
be difficult to draw the line between original, basic research and adaptive

research. Therefore, it is also difficult to say how long one type should

take--and how much it should cost--as against the other.
 

5. Capacity Building.
 

Our nine cases actually demonstrate that not ill of the large number of

features included for institutional capacity need be present for impact to be

achieved. 
Some of the cases that involve discrete A.I.D.-funded projects or
 programs such as On-Farm Grain Storage and the Small Ruminants CRSP in Kenya

are operated essentially apart from the host country NARS. 
Conversely, in
Cameroon, the NCRE Project is virtually coterminous with the national
 
research and extension program. All three instances show that training of a
critical mass of scientists is probably a precondition for successful

technology generation and transfer. 
They also show that financial incentives
 
rather than job security tend to reduce turnover of trained staff. Further,

as the Kenya SR-CRSP shows, scientists will 
tend to go where there is funding
for operational research even if salaries and schemes of service are

otherwise the same. Malawi is particularly interesting since career

enhancement is easier in the extension branch than in the research branch.
 
Often, the reverse is the case, especially since the credentialing process
for scientists is usually longer and more highly rewarded for researchers

than for those who opt for careers in extension.
 

All we are able to confidently say about this based on our limited

number of applications of the HIM is that capacity building--as understood
 
in the extensive work of ISNAR and CGIAR on NARS and their optimal
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characteristics--is conducive to successful technology generation,

adaptation, transfer and adoption. 
We cannot demonstrate from these cases

that it iseither necessary or sufficient, however.
 

6. How Determining isAgricultural Research?
 

A final caveat concerns the relative weights to be assigned to
agricultural research and to other factors indetermining impact. 
Research
and its results are conditioned by too many intervening variables for us to
be able to come up with a
minimal number of necessary and sufficient

characteristics that will lead inevitably to success. This isas true for
research inother sectors as 
it isfor agricultural research. This isnot a
 new finding, but it isone that should be stressed lest funding decisions be
made on the basis of untenable assumptions either about agricultural research
 or about impact. This also means that at this point, the state of the art
does not allow us to assign proportions of impact to funding from one donor
 or another. Attribution, though desirable inthe OFA reporting system, will
have to remain tentative unless A.I.D. has really been the sole or major

donor to a program or project.
 

Next Steps
 

The IIIM is intended to be user-friendly, and to facilitate data
collection and analysis. It isdesigned to be low-cost interms of money and
level of effort, since a monitoring system should not overwhelm what it is
supposed to monitor. Ideally, the IIIM should allow analysis that shows
which factors considered are the most predictive of impact. Due to the
 nature of the data--both qualitative and quantitative, documentary and
observational--sophisticated regression techniques are not possible. 
Simpler
methods such as Gutman scaling could be applied ifwe had enough cases.
Using such a
method allows us reliably to conclude that an association exists
 among certain elements included inthe matrix and success as defined by

impact.
 

Recommendation
 

IfAFR/TR/ANR decides that the IIIM is likely to meet the need for
intermediate indicators of the impact of agricultural research, further
testing and revision of its content and use should take place before guidance
to Missions is communicated. Testing by another five Missions on three cases
each might be possible with little additional effort given the present bureau
schedule for preparing program performance monitoring and evaluation plans.
Another low-cost alternative would be to integrate application of the IIIM in

forthcoming agriculture sector analyses, i.e., 
inLesotho.
 

Nine cases are not enough to allow any reliable analysis or
generalizations, but 24 would represent a 
significant percentage of the

universe of African countries with agricultural research programs and A.I.D.
Missions. 
 Ifthe sample is large enough, itcould be divided into a set of
technology generating NARS and one of technology adapting systems. 
 Data from
this many cases should allow more reliable conclusions to be made abqut the
utility of the methodology and the accuracy of its results.
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If this recommendation is adopted, more work could then be done on

building time into the matrix, on coding answers to open-ended questions,

such as those posed at level I, and on numerical scoring. The user's guide

cduld be expanded, and the linkages within the matrix tightened up. With
 
more cases, we would be able to say more confidently which factors are likely

to be determinants of impact in different settings than we can now.
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ANNEX B
 

A Brief User's Guide to the Impact Indicator Matrix
 

After the review of the matrix developed at the October TPM, and

applied first by the Kenya team, and thanks to the comments of the
Cameroon and Malawi team members, we have worked a bit further to
provide an amended version of the matrix as 
well as this modest
 
user's guide.
 

Initially, we showed the matrix to the AID Mission personnel with

whom we were to work, so that they would understand better what we
 were going to do and what kind of data we would need to identify

and use.
 

We found it useful to use the matrix as an interview schedule or

guide. In some instances, we were able to 
give copies to the
 program or project staff we were 
interviewing--in offices or at

research stations--and iAave them help us to fill in the answers to
 
the questions.
 

After these visits and interviews, we then checked our 
filled in
matrices and notes and compared answers we had recorded where more

than one of us had been present at the meeting, or at related
 
meetings.
 

Finally, in developing the five-page single-spaced case studies on
the programs/projects we assessed, we used the filled in matrices
 
as a guide for the narrative presentation, and appended them 
as
 
parts of the relevant annexes.
 

As far as the various scales, weights and measures are concerned,

most of them are fairly self-evident. Where we have noted a

"Swanson  # ",in the margin, this refers to one of the indicators

in the Swanson paper published in Echeverria et al, forthcoming.

In what follows, we will try to give you the details of what our
short-hand indicators mean where we think this will be in doubt at

all as you read through the revised matrix.
 

N.B. We have left in a number of redundancies on purpose, both as

methodologically sound, but also so that you can successively test
which indicators seem best or most informative to you. Please feel

free to add some new ones, especially at levels three and four,

where ours are admittedly somewhat thin. 
For those which you add,

please indicate the measurement that goes with the indicators, as
 
appropriate.
 

Level I;
 

Question 1.1 - Apply the 0-1-2 weighting.
 
--Swanson #9 l&2 - indicate whether, for 1, this is actual or
projected funding. For personnel (2), 
 get it if you can. Table
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10, Swanson p. 20 is real data for Malawi (the Malawi team gets a
 
boost).
 

1.2 - a) here we suggest absolute %; b) a "batting average--5 
starts fitting plan divided by total # of starts. 

1.3. highest possible score =4
 

1.4 - highest possible score = 6
 
1.5 - list
 

1.6 - Swanson # 8 - p. 17--60-40% split is the norm. Calculate the
 
per centages and see if they seriously diverge from this norm. Get
 
as much of the other info as possible for the other indicators.
 

2.1 - yes, no
 

2.2 - Swanson #17 - bottom of p. 32, table--proximity--the higher

the better, and the type of sources.
 

credit--yes, no--in-kind or in-cash. On a scale of 1-5, 
1 being
the lowest, rate the availability of input credit to smallholders. 
E.g., only in-kind from parastatal or gov't-run coop = lowest; 
free-market multiple sources, cash basis = highest. 

High, medium and low potential roughly correspond to isohytes
 
(rainfall zones).
 

Input supply-- small bags. Recommended use a function of amount
 
of input sold x land covered = area of production.
 

# of smallest unit of input in question sold divided by # of small 
farms as an indicator of accessibility. 

2.3 - Proportion of farm households within 10 km of a paved road.
 

2.4 - Effectiveness of extension--use your expert opinion and that
 
of local experts--we know this is subjective, but "tell and vanish"
 
measures aren't much more useful.
 

Swanson #5 p. 12, farmer organizations, p. 14 Table 7. Measure #
 
two as applied to Ecuador is what we are after.
 

1.2 - Try to get either personnel by program or by center/station
 
at a minimum. Two technicians for each researcher is the 
norm.
 
Swanson #7 measures l&3, p. 17 and Table 9.
 

1.4 - Career advancement. Promotion--refereed journal

publications advanced degrees are the norm. Salary increases-
seniority in service is the norm. 
There are value questions here;

what is the behavior or objective being maximized or reinforced by

the promotion and salary system in the case being observed?
 

1.5 - a) through d) - highest possible score = 4
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1.6 - Cite these and other examples. 

Level II.
 

1.3 - Use of information for a) program design; b) project design,c) evaluation and mid-course correction, d) impact evaluation; 
maximum possible = 4. 

1.4 - Swanson #10 p. 20, Table 12, p. 22. 
 Apply this if possible.
Also, add joint planning meetings to determine research design on
the 	basis of identification of researchable 
problems at the
beginning of the table. 
 1 point each for type of contact, max
 
score = 6. Here again, note that Table 12
 
is real data for Malawi.
 

B.
 

1.0 	- Promoted recommendations: all, some, none, %, why?
 
adapted recommendations: all, some, none, %, why?
 

2.0 - Swanson # 12 -
Time Allotted to Technology Transfer, Table
15, page 25 modified by us. Include 
- identification of

researchable problems and research design as first category under
knowledge generation and transfer activities. Here, T&V reports

may actually be useful.
 

Swanson #14, measure 4, 
p. 26 - figure 9 on p. 28 - give
indication of 5. 
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ISSUES 

I. 	 Institutional Base 

Does NARS have 
institutional structures & 
management mechanisms 
which wig permit all critical 
functions of a research 
system to be effectively 
carried out? 

Swanson #9: 1 and/or 2 

QUESTIONS 

A. Atnatlonalrnlnlsterla;level 

Manageable Interests of Parent 
Ministry and Institute 
1.0 	 Development of national 

research policy as it relates to 
national development policy. 

Questions: 

Does the country have an 

agricultural development plan?
 

Does the country have a research 

policy?
 

Who monitors the continued 

concordance of research and
 
development policies?
 

1.1 	 NARS priorities articulated 
according to research policy 
and resource requirements 
defined based on iterative 
planning exercises. 

Questions: 

What process exists for setting 
resoarch priorities and allocati- 
resources? How does this p.ucess 
take into account-

The potential impact of the research 
thrust on the national economy and 
scciety, including the area affected, 
value of the commodity, changing 
demand, urgency of need, 
distribution of benefits, political 
considerations, etc. 
The probability and cost of research 

success, including national use of 
existing personnel, infrastructure, 
financial resources, etc. and taking 
into account past research results, 
both positive and negative, national 
and international 

INDICATORS ANSWERS 	 SOURCES
 

YIN 

Y/N 

Name body 

Level of complexity of analysis: 

0 - no formal priority setting method; 
1 - congruence method; 
2 - weighted criteria or other formal 
method. 

Resource allocation to 

commodities; Index value % 
rosmarihiers;ndexvalueit 
research personnelcommodity 
research program. 

(state whether planned or actual) 
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ISSUES 	 QUESTIONS 

1. Institutional Base 1.2 Effective communication of 
NARS needs and acquisition 

(cont'd) of resources. 

Questions: 

Does NARS receive an adequate 
level of funding from Government? 

Does NARS receive the types and 
levels of funding requests from 
donors? 

Does NARS effectively coordinate 
donor-financed research activities? 

Does NARS initiate the 
identification of donor-financed 
activities? 

1.3 Effective external 

(international) linkages 

Questnns: 

Does NARS have formal linkages 
with IARCs, international private 
sector research or agri-business? 
With whom and what type? 

1.4 Effective internal (national) 

linkages 

Questions: 

Does NARS have formal linkages 
with MOA/EXT, other relevant 
ministries, universities, 
development projects, local 
agri-business. private sector 
research organizations? With 
whom and of what type? 

FORMAT.CHP,1468a 

INDICATORS ANSWERS 	 SOURCES
 

Research budget as % of Ag. GDP. 

Funding levellrequest 

Mechanisms: 
- Formal, timely meetings 
- New project starts based on 

NARS priorities 
- New project starts outside of 

NARS priorities 

List and describe: 1 point each 
a) technology exchange; b) training; 
c) networking; d) consultation 

Maximum: 4 points 

List and describe: 1 point each: 
a) Priority setting process 
b) NARS board membership 
c) Training 
d) Technology exchange 
e) Contract research (in & out) 
0) 	 NARS representation on other 

boards 

Maximum: 6 points 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Institutional Base 1.5 Monitoring of impact-level 
-indicators by parent ministries 

(oont'd) Questions: 

Who is responsible for baseline and 
time series data collection on Ust by function/data type. 
production, changes in crop 
patterns and input use, natural 
resource management variables, 
farm incomes, etc.? 

What data currently exist? 

Are data readily exchanged? Inventory data sets 

Identify users for each data set 

L.0 Human resource management 

Questions: 

Does NARS have a personnel Y/N 
database 

Does a NARS manpower training Y/N 
plan exist? 

Swanson #8 Is there an adequate career - Operating budget/researcher 

incentive structure to recruit & retain - Scheme of service for 
qualified staff? researchers? Y/N 

- Annual attrition rate 
- # of vacancies 
- Proportion of support staff to 

research & technical staff 

2.0 Intervening Variables 

2.1 Agricultural Policies 

Questions: 

Does NARS have a role in input & Y/N 
outputprice policy development? Input policy 

Output policy 
Does FX policy favor ag. sector? - Special rates for ag. export/ 

import licensing; Y/N 
- FX readily available for input 

imports? Y/N 
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ISSUES QUESTIONS 

1. Institutional Base 2.2 Extension services 

(conrd) Questions: 

What priority is given to extension? 
Who carries out extension activities? 

Extension salaries comparable to 
research salaries of equivalent 
levels? 

How effective is extension? 

George? 

Is there an adequate career 
incentive structure to recruit and 
retain qualified staff? 

INDICATORS ANSWERS SOURCES
 

% Ag. GDP to extension 
List 

Y/N 

3 = highly effective; 2  moderately 
effective; 1 marginally effective 
(subjective observation) 

Farmer surveys 
T&V report 
Observation 
Interviews 

- Operating budget/extension 
officer 

- Annual attrition rate 
-# of vacancies 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Institutional Base 

(cont'd) 

B. 

1.0 

At NARS Insitute and 
Program levels 
Research program planning 
and management 

_!.o Levopmeni o ofl--ierm 
research plan 

Questions: 

Does institute have a long-term 
research plan? 

Y/N 

Do farmer orgs. participate in plan 
formulation? 

Y/N farmer org. index 

Swanso., #5, 2 

Does the plan articulate prorities 
and resource allocations by 
comn-ies/factors? 

Does it include projections for 
manpower, infrastructure and 
operating funds? 

.. 2 Development of a program 

structure 

Y/N 

Y/N 

Questions: 

Does institute have a program 

structure which will effectively carry 
out the long-term research plan? 

- Existence oi nationci programs NARP 

Are program leaders appointed? 

Are programs adequately staffed? 

Y/N 

# researcher/program
# technicians/researchers (ratio) 
# B.S.. M.S., Ph.D/program 

personnel database 
NARP 
ISNAR Indicators Series 

Swanson #7 
1 and 3 

-II I. II 
FORMAT.CHP/1468 
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ISSUES QUESTIONS 

1. Institutional Base 1.3 Program and budget 

(cont'd) Questions: 

Does institute have a short-term 
program and budget? 

Are farmers involved in determining 
progams? 

Are programs based on constraints 
analysis? 

1.4 Monitoring and Evaluation 
(M&E) 

Questions 

How is research performance 
(efficiency) assessed? 

How is research quality assessed? 

Who establishes baseline data for 
research programs? 

Who collects program-level and 
institute-level data for evaluation? 

What are career promotion criteria? 

What are criteria for pay increases? 

How effective is the flow of 
information between research and 
its clients: policy-makers, extension 
services, farmers and others? 

INDICATORS ANSWERS SOURCES
 

Y/N 

Farmer orgs. represented 

Y/N 

- Active annual review process 
- # projects revised or cancelled 

- Peer or expert review 
- # projects redesigned 

- Socio-economic surveys used 
in divising proposal? 

- Baseline survey 

Individual scientists, prog. directors; 
M&E system 

List: Publications, advanced 
degrees, collaboration with 
extension. 

Seniority, degree qualifications, etc. 

Mechanisms: Board meetings, 
sessional papers, annual reports, 
meetings with farmer org., bulletins, 
mass media messages. 
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ANNEX C
 

SAMPLE INTERMEDIATE IMPACT
 
INDICATORS
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ISSUES QUESTIONS 

I. Institutional Base 1.5 External communication 

(cont'd) Do institute centers and programshave formal linkages with clients, 

including extension services, 
provincial-level policy makers, 
universities, farmers, private sector 
research and agri-business 
organizations for problem
identification, program formulation 
and execution? 

With whom and of what type? 

1.0 Internal communication 
What formal linkages exist within
institute, e.g. between programs, 
disciplines? 

How are multidisciplinary problems 

approached? 
IsNR mgtisuStainability 
incorporated into redesign? 
(indicate multidisciplinarity) 

INDICATORS ANSWERS SOURCES 

List linkages: 1 point eacha. problem definition 

b. investigation 
c. analysis 
d. evaluation
 
Maximum: 4 points
 

Multiisciinarity I point each a. Problem definition Annual repors
b. Investigation Interviews with program leaders 

c. Analysis 
d. Evaluation
Maximum: 4 points 

Cite examples: Annual reports
- Shift from chemical to biological Policy statements 

pest control 
- Agroforestry research 
- Reduced proportion of inorganic 

to organic nitrogen sources 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Institutional Base 2.0 Financial Resource 
Management 

(cnt'd) 2.1 Acquisition of funds 

Questions: 

Are funds received by institute - Date requested, date received; 
headquarters, stations and - r'rograms/projects halted for 
programs in a timely way and in funding shortfalls (# & proportion) 
adequate amounts? - # of researchers without furnJed 

2.2 Funds disbursement projects 

$ Questions 

Do station and(,r program heads YIN 
have the delegation of authority 
necessary to permit a flexible yet 
accountable use of funds? 

Can funds be retained and carried 
over from one year to the next? 

Y/N 

2.3 Accounting 

Questions 

Are adequate accounting 
procedures and staff in piece 

FM system centralized Y/N 
No. of clearances required? 

throughout the system? Trained accountants at each center? 
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ISSUES 	 QUESTIONS 


II. 	 Technology A. For the Research System 
Generation & 1.0 Intermediate results (outputs) 
Transfer 

1.1 	 Training Opportunities 

Questions 
(What are the quantity,
quality and nature of the What training is available for 
aputs of the research and esearchers, collaborators and 
extension system?)extesionsystm?)(Pastclients? 

1.2 	 Progression of 
experimentation 

Questions 

Is research moving from strategic, 
to applied to adaptive research? 

How much research is conducted 
on-farm? 

How much research has moved into 
the field testing & demonstration 
stages? 

1.3 	 Surveys and constraint 

analysis 

Questions
 

What studies have been 
initiated/completed on 
characteristics and constraints at 
agro-ecological levels, provincial 
levels, among cultural groups, etc. 
for outputs and inputs. 

How is this information to be used? 

INDICATORS ANSWERS 	 SOURCES
 

# trained ST in-country
ST abroad 
LT abroad

3 years) 

Personnel system data-base 

Proportion of research on-station, 
on-farm, being demonstrated (time 
series) 

Research reports - # oftrials listed 

Annual reviews extension reports 

Annual reports 

# technologies moved from on-farm 
trials to demonstration stage/ 
program 

Extension reports 

# projects with constraints analysis 
included 
include 

List: 1 point each 

- research project design 
- research program design 
- midcourse correction 
- impact evaluation 
Maximum: 4 points 

-
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ISSUES 	 QUESTIONS 

II. 	 Technology 1.4 Interaction between research 
Generation & &extension 
Transfer How do research &extension 

(cont'd) collaborate? 

How effective is this collaboration? 
(Swanson #10) What research methodologies have 
modified been developed/refined to 

encourage client participation in 
research planning, execution, and 
evaluation? 

Wnat methods have been 
developed to monitor and evaluate 
technology transfer and adoption? 

.1.5 	 Responses to government 
requests for policy advice 

2.0 	 Conclusive results 
2.1 	 Technologies 

developed/released 

Questions 

What new varieties have been 
developed tested, and released to 
clients? (i.e., ex 3nsion, farmers, 
private sector research)? 

What new technologies have been 
developed, tested and released to 
clients? 

What recommendations have come 
out of commodity programs? 

Has a Menu" of technological 
choices been developed and 
offered to accommodate different 
systems and situations? 

INDICATORS ANSWERS 	 SOURCES
 

Nature, frequency of interaction 
Liaison officer? Y/N 

# jointly planned/implemented trials. 
Ust: 
- Baseline surveys 
- Program-level or center-level 

planning meetings? 
- Field days 
- Annual workshops 

Committees, surveys, reports, 
on-farm research 

- Sessional papers 
- Participation in policymaking bodie 
- Requests for advice 

# varieties released NARS annual reports 
Extension reports 

# of technologies rqcommended to 
extension 

Proportion of programs that have 
released varieties or techrvylogies 

# of released varieties responding 
to low input vs. high input systems;
# of techs with positive NR side 
effects, e.g., alley cropping, cut & 
carry, fodder, silage, zero-grazing 

FORMAT.CHPI1488 
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ISSUES QUESTIONS 

II. Technology 
Generation and 
Transfer 
(contd) 

2.2 Publications 
Questions: 

What scientific, technical and 
farmer-level publications have been 
poduced? 

2.3 Inputs 

Swanson 1 

Questions: 
Are agricultural inputs (seed, 
fertilizers, pesticides, tools) 

available? 

Are there subsectors w/o inputs? 

Are there times of the year when 
inputs are not available, more 
expensive? 

How are inputs made available to 
resource-poor/farmers (e.g. small 
packaging, etc.) 

24 Marketing Infrastructure 

Questions: 

Are markets accessible to all 

producers? 

INDICATORS 

List interna/external 
Level 

scientific 
technical 
farm level 

ANSWERS SOURCES 

Annual reports 
Extension reports 

Distance from household to input 
supply point, # of sources of 

inputs 
- Credit given for inputs 
Y/N: in kind or in cash 

Y/N - high. med, low potential 

Y/N - areas kg/ha 
Y/N - timely delivery; seasonal 
shortages; price fluctuations for 
fertilizer & seed. 

# smallest units seed or fertilizer 
sold/# smallhoider units 

- regional price variations 
- status of rural roads 
(proportio, of farm households
within 10 km of paved road 
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ISSUES QUESTIOXV 

II. Technology 
Generation and 
Transfer 

(cont'd) 

B. For the Extension System 
1.0 Research 

results/recommendations 
accepted and extended 

Swanson #14.3 
Questions: 

To what degree have research 
results been promoted by the 
extension service? 

To what extent does extension 
adopt researcher-recommended 
technologies? 

Swanson #12 How is adoption of 

recommendations tracked? 
2.0 Extension methodologies & 

Effectiveness 

Questions: 

Swanson #14.4 
Swanson #14.5 

What extension methodologies 
have been developed/refined to 
improve extension participation in 
research? 
What extension methodologies 
have been developed/refined to 

improve the extension-farmer 
linkage? 

What publications or other media 
mechanisms have been produced 
to inform farmers of research 
findings? 

INDICATORS ANSWERS SOURCES
 

All recommendations 

Some 

No recommendations 


Why
% recommendation promoted by 
extension 

All adopted
 
Some
 
None adopted
 

Why
 

Tracking system exists Y/N 


Tracking system applied Y/N
 

Ranked allocation of extension 

agent time in tech. generation and
 
transfer activities
 

# of program changes based on 

feedback from extension 


# of households with direct contact 

with extension agents (male vs. 

female-headed)
 
# of new messages by type
 
Actual samples
 

T&V reports 
Taison officer interviews 
Extension service reports 

Uaison officer interviews
Extension service reports 

T&V agent reports 

T&V on station or on-farm research 
program descriptions/evaluations 

Extension audio visual department 
Annual extension reports 
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ISSUES 

II. 	 Technology 
Generation and 
Transfer 
(cont'd) 

C. 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

2.0 

2.1 

2.2 

2.3 

QUESTIONS 

Intervening Variables 

Markets 

Questions: 

Farm to market roads? 

Does a market information 
system exist for commodities? 

Are there price constraints for 
commodities? 

Are there required marketing 
channels that must be used? 

Are there commodity 
marketing standards? 

Are the recommended inputs 
available? 

Storage and processing 
considerations 

Is value added at household 
level for commodities 
examined? 

Proportion of post-production 
losses 

Post production processing 

INDICATORS 


Average distance farm to market? 
Proportion transport cost of total 
cost (market prices)? 

Farmgate vs. market prices 

Y/N on radio 
in print media 

Farm level profit & loss 

Costs & returr s at commodity level 

Value added to commodities 

ANSWERS SOURCES 

Observation 

Farm bugets by type of farm 
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ISSUES 


IlI. Intermediate Impact 
Indicators 

(Adoption & Beyond) 

!head. 

How can the adoption of 
technologies produced by 
the NARS be measured, 
and results used to 
forecast probable impact 
on the national economy? 

QUESTIONS 

1_0 	 Technology Utilization 
1.1 	 What %of farmers are using 

new technologies? 

1.2 	 Has total production 
-	 increased in a commodity or 

region? 

Have sales of fertilizer, seed, etc. 

increased?
 
(Substitute relevant inputs/case
study) 

INDICATORS 


Adoption of technology stratified by 
farm size high, medium, low; 
potential; male/female household 

Production staistcs; yield data;t 

land use data by commodity & 
region. 

Production 1 area cultivated. 

Sales records 
study)Import/Export 

Has there been a tech-related shift 
in crop mix? 

Rural agro-industrial2.0 
transformation 

21 	 Has agro-industrial 
transformation ocxurred? 

2.2 	 Has research/extension 
resulted in the formation or 
strengthening of farmer 
organizations? 

Tech-related shift in crop mix 
short-term and long-term 

# of rural-based small enterprises
by regions (female vs. male-owned) 

10 workers or less? 
Increased rural savings 

#organizations 
#menbers 

ANSWERS 	 SOURCES 

Project studies 
Extension service records, e.g. farm 
management unit
Special Studies 

is 

MOA statistics office 

Remote sensing data 

Cooperative records 
records 

National stetiscs office 

Remote sensing data 

MOA 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

ill. Intermediate Impact 3.o Management of natural 
Indicators resource base 

(oont'd) Questions: 

3.1 Has NR management been 
an element of technology 
adopted? 

Increased land cultivation (intensive 
vs. extensive) 
Proportion owned vs. rental land, 
security of access to land 
% top soil loss, salinization rate 

4.0 Policy changes at sector level Sedimentation rate 

Pr;ce policy'. input policy;,marketing 

IV. Impact 1.0 Net farm income FAO yearbook 

How has investment in 
research influenced the 

1. Change in rtc; arm income at 
national aggregate level in 

World Bank reports 
Treasury reports 

economy of the country. in 
terms of incomes, 
productivity,production & 
food security (availability, 
access & adequacy)? 

real terms. 
2. Change in net farm income/ 

farm in real terms disaggregated 
by farm size male/female 
household heads 

3. Changes in net farm income 

2.0 Agricutturalproducv.:y per AEPA 
Has agricultural productivity Central statistics officms, MOA, 

2.1 H a a gr c ul ural pro uctiityTincreased by farm size, etc. 1. Change in value of prod/capita. reasury , Credit Bank, FAO
nutrition statistics. 

2. Change in value of production/ 
farm (EAPA, male/female). 

3. Change in value ofproduction/ 
farm by farm size. 

4. Change in value of ag. production 
per hectare of agricultural land. 

5. Change in value of ag. production 
by unit of ag. investment of 
credit for agriculture. 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

IV. Impact 3.0 Food Security (national level) 

(cont'd) 3.1 What is the impact of ag. 
research on food security at 
the national level? 

1. Change in per capita food 
production and consumption. 

2. Change in ag. GDP (including 
non-food crops). 

3. Change in % self-sufficiency in 
basic food commodities. 

4. Variability in total annual ag. 
production. 

5. Change in per capita food 
imports by value. 

6. Change in annual carryover 
stocks of basic food stuffs 
(buffer stocks) 

!ORMAT.CHPI1468 
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ANNEX D
 

KENYA
 

CASE NARRATIVES AND COMPLETED
 
INTERMEDIATE IMPACT INDICATOR
 

MATRICES
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THE CASE OF KITALE MAIZE IN KENYA
 

A.I.D. first became involved with hybrid -z.ize research in Kenya in 1963,

only 
a year before the first hybrid maize seeds were released for commercial

production. A.I.D. was continuously involved in the maize breeding at Kitale

for the next 15 years. In 1964, the first first hybrid seeds were released for
commercial production, and they resulted in a remarkable 40 percent increase in
yield over local seed and proved appropriate to the environment of the 
environment of the high potential 
areas of the nation.
 

At the time, itwas 
assumed that the African farmers--in contrast to the

large commercial European farmers--would 
continue to use the local inproved
variety rather than the hybrid for several reasons. The local variety was less
 
prone to total crop failure, and its seed could be reused year after year whereas

hybrid seed had to be purchased each year. But the hybrid maize was 
clearly

superior in yield, enjoyed the 
status of a crop grown by large prosperous

farmers, and the African farmers 
soon demanded it.
 

Furthermore, an aggressive private firm--the Kenya Seed Company (KSC)-
reproduced the hybrid seed and distributed it widely through an already

established private sector network. 
Extension agents from both the government

and KSC demonstrated 
the use of improved cultivation techniques, while the
government-supported official prices and marketing system provided incentives
-especially for large commercial farmers. By 1977, the majority of small-holders

in the high potential Central, Rift Valley and Western Provinces grew hybrid

maize and their total production far surpassed large farmer output.
 

The final outcome of the Kitale maize breeding success story is that the
large number of small farmers who did gain access to the hybrid maize technology

have improved their food security as a result. The aggregate results are still

being felt in 1989, as Kenya continues in most years to not only be self
sufficient inthe country's staple food, but also produces an exportable surplus

in most years. The relative 
success of the spread of hybrid maize technology

in Kenya can be seen in the following data tablks and graphs depicting the

national production, hybrid area harvested, and average yield data during the
 
1970-88 period.
 

General Project Description
 

The Kitale Maize Research Program, throughout its long history, has
benefitted from USAID funding at modest levels for most of the years it has been

inexistence. 
Because the USAID monies to support maize research at Kitale were
expended under various regional and Kenya-specific projects during the 1960s and

1970s, it is impossible to arrive at an exact estimate of the portion of the
total monies which were dedicated exclusively to maize research at Kitale. 
(The

chronology of USAID funding and participation is well documented in A.I.D.

Project Impact Evaluation Report No. 2, "Kitale Maize: 
The Limits of Success.")

For the purposes of this exercise, Kitale maize research was selected because

it isan A.I.D.-supported agricultural research project which has been perceived

as successful, and has been around long enough to likely have a
measurable impat
 
at the regional and national level.
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ApDving the Evaluation Framework
 

Level I: Institutional Base
 

The Kitale maize improvement program is located at the Kitale National
 
Research Center inwestern Kenya, and is a 
component of the Kenya Agricultural

Research Institute (KARl). The larger institutional and policy environment
 
surrounding the project, at the national and ministerial levels, isrelevant to
 
all technology generation and transfer activities. Thus, the questions of
 
national research and development policy, research priorities, national funding

for research, effective external and internal linkages, and intervening variables
 
of macroeconomic policies, input sfDply, and marketing certainly apply to this

activity. They aia discussed indtail at the national KARl level 
in another

section of this report, however. In this section, the focus is on the

institutional base aspects of the aspects of the Kitale National Research Center
 
maize research story.
 

For the research program planning and management element of the indicator
 
matrix, Kitale NRC currently ranks quite high. A research plan isdeveloped and

formalized annually, although the longer-term strategic plan is less formal.
 
Farmers are involved in the plan formulation process at various stages: they
 
are present on research planning committees, they do on-farm trials, and each

researcher visits farmers' fields during the growing season as the trials
 
progress. The Kitale NRC work plan includes projections for manpower,

infrastructure and operating funds, although inreality there are sometimes staff
 
turnover and shortages of operating funds.
 

With respect to a program structure, the Kitale NRC is covered by the

National Maize Coordinating Committee which oversees and reviews the long-term

research plan. Permanent program leaders are appointed at Kitale, although most
 
are M.S.-level trained researchers. A number of Kitale's staff are currently

in Canada for long-term training, and will thus be upgraded to Ph.D.-level
 
scientists.
 

Interms of program and budget, the Kitale NRC prepares an annual budget.

Farmer organizations are not formally or informally represented inthe program

and budget process. However, the program isbased on constraints analysis with
 
limited farmer input in the process.
 

The Kitale NRC rates positively with respect to monitoring and evaluation

of research projects. A special annual review committee operates internally for

each project. Furthermore, formal external reviews are also conducted annually.

Some projects which do not live up to expectations are actually cancelled.
 

Information management ishandled at Kitale invarious ways. 
The process

starts with the research (and extension) staff members overseeing on-farm

research and demonstration plots. Inaddition, more formal demonstrations (i.e.

field days) are held on the research station every other year. Publications
 
based on experimental results and farmer trials are published regularly. 
 (See

the "Kitale Annual Report: 1987" for details and a list 
of research
 
publications.)
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Other effective flows of research information include annual shows and

extensive use of the T&V system with extension personnel. Bulletins for

extension staff are published regularly, and maize tours during the growing
 
season are conducted annually.
 

The question of external linkages addresses the extent to which the

research center has formal linkages with clients, such as extension personnel,

private sector businessmen, university staff, and provincial-level policy makers.

The Kitale NRC has formal linkages inall of these areas. For example, subject
matter specialists sit on all research review committees.
 

Kitale also ranks well on measures of internal linkages; that is,the
degree to which formal linkages exist within the institute between various

research programs and disciplines. At Kitale, multidisciplinary linkages are

maintained at all stages of the research process 
-- with special emphasis on the 
problem definition stage.
 

Another dimension inwhich Kitale was evaluated was the area of financial
 resource management. The idea here is to measure 
the effectiveness of the
 
particular research station 
in acquiring funds from KARl headquarters, in a
timely way and inadequate amounts. Kitale's performance inthis area ismixed,

for a number of reasons. Operating expense funds are disbursed from KARl

approximately every six months, and this fact creates some budgeting problems 
-
- especially for unanticipated expenses. On the other hand, salaries are paid
monthly directly from KARl's headquarters in Nairobi. There have been no

particular problems inthis area funds are disbursed from the Treasury Ministry

to the Ministry of Science and Technology to KARl then "to Kitale NRC. Funds
which are not expended inthe scheduled fiscal year can intheory be carried over
 
to the next year, hut infact they are often apparently lost.
 

Another measure of financial resource management deals with the adequacy

of the accounting system and the degree of flexibility it affords the various

research centevs within the system. At Kitale, all 
 salary and personnel

accounting 
is highly centralized is done at KARl headquarters in Nairobi.

However, there is some flexibility in the operating funds situation. For

example, operating expenditures of up to KS 30,000 (about $1,500) can be approved

at Kitale NRC by the center's director; but above this amount, approval isneeded
 
from KARl headquarters.
 

Data Sources for Measuring Final Impact of Kitale Maize
 

The key sources of data on maize (and other basic crops such as beans) are
the Ministry of Agriculture (MOA), the Central Bureau of Statistics (CBS), the

National Cereals and produce Board (NCPB), and the Kenya Rangeland Ecological

Monitoring Unit (KREMU). Thus, there are usually several parallel 
sets of
national maize statistics on area and production, but often significant

discrepancies and discontinuities between them exist. These problems are mainly

due to the differences inextent of coverage of the estimates and the statistical
 
sampling methods employed. The various data series are described below along

with what is known.about their respective estimation methodologies:
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MOA Estimates: These estimates are based on reports of the
 
provincial director of agriculture who collects the data from the
 
district agriculture officer or crop production officer. A visual
 
estimate of the area is made by the district officer, and then
 
passed on to district or provincial headquarters where statistics
 
are often modified before submission to MOA.
 

CBS Estimates: CBS has conducted its bi-annual Crop Forecast Survey

and Review since 1976 covering maize, beans and potatoes mainly on
 
smallholder farms. In1980, intermediate and large-scale farms were
 
also included. The surveys provide; estimates of crop area,

production, farm retentions from household consumption, and sales
 
by province. The surveys derive production indirectly (from area
 
estimates) and are based on direct interviews with farmers.
 

NCPB Estimates: The NCPB conducts an annual maize yield survey to
 
estimate biological maize yields. The estimates are then combined
 
with the CBS estimates of acreage planted to derive production

estimates for buth short and long rain crops. 
 Based on previous
 
surveys, the NCPB also estimates expected maize purchases by the
 
marketing board. In contrast to the MOA, the NCPB bases its
 
estimates on actual physical measurement techniques as opposed to
 
relying solely on interviews with farmers.
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INTEMEDAT IMATINDICATORS MATRIK..: 
ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

1. Institutional Base A. Atnationalhnlnisteriallevel (Level I not completed - see Case 
Study on SR-CRSP below.)Does NARS have Manageable Interests of Parent 

Listitutional structures & Ministry and Institute
 
management mechanisms 1.0 Development of national
 
which will permit all critical
 
func" ins of a research research policy as it relates to
 
sys im to be effectively national development policy.

carried out? 
 Questions: 

Does the country have an Y.N 
agricultural development plan? 

Does the country hav, a research Y/N
 
policy?
 
Who monitors the continued Name body
concordance of research and
 
development policies?
 

1.1 NARS priorities articulated 
according to research policy
 
and resource requirements
 
defined based on iterative
 
planning exercises.
 

Questions: 

What process exists for setting Level of complexity of analysis:
 
reseach priorities and allocating

resources? How does this process 0 - no formal priority setting method; 
take into account 1 - congruence method; 

2 - weighted criteria or other formalThe potential impact of the research method.
 
thrust on the national economy and
 
society, including the area affected,
 
value of the commodity, changing
 
demand, urgency of need,
 
distribution of benefits, political
 
considerations, etc.
 

Swanson #9: 1 and/or 2 suesicuigntnausof cmoie;Idevle%

The probability and cost of research Resource allocation tosu cess, including national use of co m d t e ;I ex v l %
 
existing personnel, infrastructure, commo ey
research personnat/comrnodity
 
financial resources, etc. and taking research program.

into account past research results,
 
both positive and negative, national (state whether planned or actual)
 
and intarnational
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ISSUES 	 QUESTIONS 

1. Insitutional Base 1.2 Effective communication of 
NARS needs and acquisition 

(ont'd) of resources. 

Questions: 

Does NARS receive an adequate 
level of funding from Government? 

Does NARS receive the types and 
levels of funding requests from 
donors? 
Does NAAS effectively coordinate 

donor-financed research activities? 

Does 1ARS initiate the 
idenification of donor-financed 
activities? 

1.3 	 Effective external 
(international) linkages 

Questions:
 

Does NARS have formal linkages 
with IARCs, intemational private 
sector research or agri-business? 
With whom and what type? 

1.4 	 Effective internal (national) 

linkages 

Questions: 

Does NARS have formal linkages 
with MOAEXT, other relevant 
ministries, universities, 
development projects, local 
agri-business, private sector 
research organizations? With 
whom and of what type? 

INDICATORS ANSWERS 	 SOURCES
 

Research budget as %of Ag. GDP. 

Funding level/request 

Mechanisms: 

Formal, timely meetings 
New project starts based oi 
NARS priorities 

- New project starts outside of 
NARS priorities 

Y/N 

List and describe: 1point each 
a) technology exchange; b) training; 
c) networking; d)consultation 

Maximum: 4 points 

List and describe: 1 point each: 
a) Priority setting process 
b) NARS board membership 
c) Training 
d) Technology exchange 
e) Contract research (in & out) 
) 	 NARS representation on other 

boards 

Maximum: 6ipoints 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

1. Institutiopal Base 1.5 Monitoring of impact-level 
indicators by parent ministries 

(cent'd)Questions: 

N 114 

Who is responsible for baseline and 
time series data collection on 
production, changes in crop 
patterns and input use, natural 
resource management variables, 
farm incomes, etc.? 

What data currently exist? 
Are data readily exchanged? 

Ust by function/data type. 

Inventory data sets 

Identify users for each data set 

'.8 iQuestions: 

1.6 Human resource management 

Does NARS have a personnel 
database 

Y/N 

Swanson #8 

Does a NARS manpower trainingplan exist? 
Isthere an adequate career 

incentive structure to recruit &retain 
qualified staff? 

Y/N 

Operating budget/researcher 

Scheme of service for 
researchers? Y/N 

- Annual attrition rate 
- # of vacancies 
- Proportion of support staff to 

research &technical staff 

2.0 Intervening Variables 

2.1 Agricultural Policies 

Quesiffons: 

Does NARS have a role in input& 
output price policy development? 

Does FX policy favor ag. sector? 

YIN 
Input policy
Outpurt policy 
- Special rates for ag. export/ 

import licensing; Y/N 
- FX readily available for input 

imports? Y/N 
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ISSUES QUESTIONS IPDICATORS ANSWERS SOURCES 

. Institutional Base 22 Extension services 

(conrid) Questions. 

What priority is given to extension? 
Who carries out extension activities? 

% Ag. GOP to extension 
List 

George? 

Extension salaries comparable to 
research salaries of equivalent 
levels? 
How effective is extension? 

Y/N 

3 highly effective; 2- moderately 
effective; 1- marginally effective 
(subjective observation) 

Farmer surveys 
T&V report 
Obervation 
Interviews 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Institutional Base Is there an adequate career 
incentive structure to recruit and 

Operating budget/extension 
officer 

(oonrd) retain qualified staff? Annual attrition rate 
# of vacancies 

B. AtNARS Ismuhe and 
Progran levels 

1.0 Research program planning 

and management 

1.1 Development of long-term 
research plan 

Questions: 

Does institute have a long-term Y/N 
research plan? 

Swanson #5. 2 Do farmer orgs. participate in plan 
formulation? 

Y/N farmer org. index 

Does the plan articulate priorities 
and resource allocations by 

Y/N 

commodities/factors? 

Does it include projections for 
manpower, infrastructure and Y/N 
operating funds? 

1.2 Development of a program 
structure 

Questions: 

Does institute have a program 
structure which will effectively carry 

Existence of national programs 
NARP 

out the long-term research plan? 

Swanson Are program leaders appointed? Y/N 
1 and 3 Are programs adequately staffed? # researcher/program

# technicians/researchem (ratio)
# B.S.. M.S., Ph.D/program p 

NAR d 
ISNAR Ind5cators Series 

1468-015 
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ISSUES QUESTIONS 

.. Insitutional Base 

(oontd) 

1.3 Program and budget 

Questions: 

Does institute have a short-term 
program and budget? 

Are farmers involved in determining 
progams? 

Are programs based on.constraints 
analysis? 

1.4 Monitoring and Evaluation 
(M&E) 

Questions 

How is research performance 
(efficiency) assessed? 

How is research quality assessed? 

Who establishes baseline data for 
research programs? 

Who collects program-lavel and 

institute-level data for evaluation? 

What are career promotion criteria? 

What are criteria for pay increases? 

INDICATORS ANSWERS SOURCES
 

Y/N 

Farmer orgs. represented 

Y/N 

Active annual review process 
# projects revised or canceled 

Peer or expert review
 
# projects redesigned
 

- Socio-economic surveys used 
in divising proposal?-Baseline survey 

Individual scdntistg, prog. directors; 

M&E system 

List: Publications, advanced
degrees, collaboration with 
extension. 

Seniority, degree qualifications. etc. 

1468-015 
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ISSUES QUESTIONS INDICA TORS ANSWERS SOURCES 

Institutional Base 
1(cont'd) 

Questions: 
How effective is the flow of Mechanisms: Board meetings, 

information between research and 
itsclients: policy-makers, extension 
services, farmers and others? 

sessional papers, annual reports. 
meetings with farmer org., bulletins, 
mass media messages. 

1.5 External communication 

Do institute centers and programs 
have formil linkaospq with clients, 
including extension services, 
provincial-level policy makers, 

List linkages: 1 point each 
a. problem definition 
b. investigation 
c. analysis 

universities, farmers, private sector 
research and agri-business 
organizations for problem 
identification, program formulation 
and execution? 

d. evaluation 
Maximum: 4 points 

With whom and of what type? 

1.8 Internal communication 

What formal linkages exist within Multidisciplinarity: 1 point eachinstitute, e.g. between programs, a. Problem definitiondiscpli~esa. roblm dfiniionInterviews 
disciplin~es? b. Investigation 

c. Analysis 
d. Evaluation 

Annual reports 
with program leaders 

How are multidisciplinary problems 
approached? 

Is NR mgtisustainaility 
incorporated into redesign? 
(indicate mutidiscipinarity) 

Maximum: 4 points 

Cite examples: 
- Shift from chemical to biologkal 

pest control 
Agroforestry resparch 
Reduced propotion of inorganic
to organic nitrogen sources 

Annual reports 
Policy statements 

k;- 1468-015 ~7 



ISSUES 	 QUESTIONS INDICATORS ANSWERS SOURCES
 

Institutional Base 2.0 	 Financial Resource 
Management

(cont'd) 2.1 Acquisition of funds 

Questions: 

Are funds received by institute - Date requested, date received; 
headquarters, stations and - Programs/projects hai:d for 
programs in a timely way and in funding shortfalls (# & proportion)
adequate amounts? - # of researchers without funded 

2.2 Funds disbursement projects 

Questions 

Do station -,Wdor program heads 
have the delegation of authority 
necessary to permit a flexile yet Y/N
accountable use of funds? 

Can funds be retained and carried 
over from one year to the next? 

2.3 Accounting 	 Y/N 

Questions 

Are adequate accounting 
procedures and staff in place 
throughout the system? FM system centralized Y/N 

No. of clearances required?
 
Trained accountants at each center?
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ISSUES 

11. Technology
GenerationGensfertn & 

Transfer 

(What are the quantity,
quality and nature of thu 
outputs of the research arJl 
extension system?) 

i*K 	 .::j:.3 

QUESTIONS 

A. For We Research system 

.1.0 Intermediate results (outputs) 

1.1 	 Training Opportunities 

Questions 

What training is available for 

researchers, collaborators and 

clients? 


1.2 	 Progression of
 
experimentation
 

Questions 

is research moving from strategic, 
to applied to adaptive research? 

How much research is conducted 

on-farm? 

How much research has moved into 

the field testing & demonstrationstages? 

Surveys and constraint 
analysis 

Questions 

What studies have been 

initiated/completed on
 
characteristics and constraints at 

agro-ecological levels, provincial 

levels, among cultural groups, etc.
 
for outputs and inputs.
 
How is this information to be used? 


INDICATORS 


# trained ST in-county 

ST abroad 

LT abroad 

(Past 3 years) 


Proportion of research on-station, 
on-farm, being demonstrated (time 

series) 

Research reports - # of trials listed 

# technologies moved from on-farm 

tILs to demonstration stage/progran 

# projects with constraints analysis 

include 
# other studies analyzed 

List: 	 1 point each 

research project design 

research program design 


midcourse correction
impact evaluation1 

Maximum: 4 points 

ANSWERS 


Most permanent prog leaders are 
M.S. level trained researchera w/a # 
currently in Canada - LT abroad to 
PhD 

-mainly on-farm, demonstration 

plots
 
--one hybrid seed
 

Prog. based on contraints analysis 

w/limited farmer input 
1
 
1
 

-


SOURCES
 

Personnel system data-base 

'ua reviews extenion reports 

Annual reports 

Extasion reports 
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ISSUES QUESTIONS INDICATORS 

il. Technology 1.4 Interaction between research 

Generation & &extension 
Transfer How do research & extension Nature, frequency of interaction 

(cont'd) collaborate? Liaison officer? Y/N 

How effective isthis collaboration? # jointly plannedamplemented trials. 
(Swanson #10) 
modified 

What research methodologies have 
been developed/refinea to 

List: 
Baseline surveys 

encourage client participation in Program-level or center-level 
research planning, execution, and planning meet; gs? 
evaluation? Field days 

Annual workshops 

What methods have been 
developed to monitor and evaluate 

Committees. surveys, reports,
on-farm research 

technology transfer and adoption? 

1.5 Responses to government Sessional papers 
requests for policy advice Participation in policymalking bodie 

Requests for advice 

20 Condusive results 

2.1 Technologies 
developed/released 

Questions 
What new varieties have been # varieties released 

developed tested, and released to 
clients? (i.e., extension, farmers, 
private sector research)? 

What new technologies have been # of technologies rqcom!r ended to 
developed, tested and released to extension 
clients? 

What racommendations have come Proportion of programs that have 
out of commodity procrams? released varieties or technologies 

Has a "Menu"of technological 
choices been developed and 

# of released varieties responding 
to low input vs. high input systems; 

offered to accommodate different 
systems and situations? 

# of techs with positive NR side 
effects, e.g., alley cropping, cut & 
carry, fodder, silage, zero-grazing 

ANSWERS 

-farmers on research planning 
committees, on-farm trials 

-field days 

-on-farm research, annual review 
committee, publications, annual 

shows, T&V, bulein, tours 

SOURCES 

-One 

-!mproved cultivationtechnrique 

-high yield, appropriate to the 
environment of high potential 
areas 

NAR annual report 
Extension report@ 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

11. Technology 
Generation and 
Transfer 
(ontd) 

22 Publications 
QuesUons: 

What scientific, technical and 
farmer-level publications have been 
produced? 

List intemk~lexternal 
Level 

scientific 
technical 
farm level 

Kitali Annual Report 1987 details a 
lst of research pubs 
Bulletins for extension stall 

Annual reports
Extension reports 

2.3 Inputs 

wnn1Are 

...W 

Questrons: 
agricultural inputs (seed.

fertilizers, pesticides, tools)
abe

availab~le? 

Distance from household to input
supply point, # of sources ofipt
inputs 

- Credit given for inputs 
Y/N: inkind or in cash 

One 
Improved cultivation techniques 

High yield, appropriate to the 
environment of high potential areas 

... Are therie sof~ theyerintrgtsvesetrnewrAre there subsetors w/o inputs? Y/N - high, med, low potentialY/N - areas kg/ha 
Are heretime oftheear henSeedAre tereimes f th yearwhen Y/N - timely delivery; seasonal 

One new hybrid seed 
aggressively distributed

truhpiaeace ewr 

not available, moreexpenivefertilizer shortages; price fluctuations for&seed. 

How are inputs made available to 
reource-poor/farmers (e.g. small 
Packagng. etc.) 

# smallest unitsseed or frlizer 
sold/# smalholder units 

2.4 Marketing infrastructure 

Aredu 

Questions: 

ce sbtstatus - regional price vardations
of rural roads

(proportion of farm housholds within 

10 km of paved road) 

Government supported offici-lprices & marketing system p, ",ided
(esp. incentives to large commercial 

farmers) 
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ISSUES 

II. 	 Technology 
Generation and 
Transfer 

(conrd) 

Swanson #14.3 

Swanson #12 

Swanson #14.4 
Swanson #14.5 

QUESTIONS 

B. 	 For the Extension * ,stem 
1.0 	 Research 

resultsrecommendations 
accepted and extended 

Questons: 

To what degree have research 
results been promoted by the 
extension service? 

To what extent does extension 
adapt researcher-recommended 
technogies? 

How is adoption of 

recommendations tracked? 

2.0 	 Extension methodologies & 
Effectiveness 

Questions: 

What extension methodologies
have been developed/refined to 

improve extension participation in 
research? 
What extension methodologies 
have been developed/refined to 

improve the extension-farmor 
linkage? 

What publications or other media 
mechanisms have been produced 
to inform farmers of research 
findings? 

INDICATORS 


All recommendations 
Some 
No recommendations 

Why% recommendation promoted by 
extension 

All adapted 
Some 
None adopted 

Why 

Tracking sysiem exists Y/N 
Tracking system appded Y/N 

Ranked allocation of extension 

agent time in tech. generation and 

transfer activities
 

# of program changes based on 

feedback from extension 


# of households with direct contact 

with extension agents (male vs. 

female-headed)
 
# of new messages by type
 
Actual samples
 

ANSWERS 


All recommendations 
AD adopted 

Annual review committee evaluates 
each project and annual formal 

extemal reviews 

Farmers on reserch p:anning 
committees 

SOURCES
 

T&V reports 
Uaison officer interviews 
Extension service reports 

Uaison officer interviews 
Extension service reports 

T&V agent reports 

T&V on station or on-farm research 
prog-am descriptions/evaluations 

Extension audio visual department 
Annual extension reports 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

1I. Technology C. Intervening Variables 
Generation and 
Transfer. 

1.0 Markets 

(confd) Questions: 

1.1 Farm to market roads? Averaqe distance farm to market? Complete infrastructure 
Proportion transport cost of total 
cost (market prices)? 

Farmgate vs. market prices 
1.2 Does a market information Y/N on radio 

system exist for commodities? in print media Oeeetion 
1.3 Are there price constraints for 

commodities? Yes 

1.4 Are there required marketing
channels that must be used? 

L.5 Are there commodity 
marketing standards? 

4 
1.6 Are the recommended inputs

available?Ye 

20 Storage and processing
considerations 

Yes 

2.1 ls value added at household 
level for commodities 

Farmlevel profitb& Yes tFarm budget by type of farm 
examined? 

2.2 Proportion of post-production Costs & returns at commodity level 
losses 

_3 Post production processing Value added to commociies Yes 
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ISSUES 

III. 	 Intermediate Impact
Indicators 

(Adoption &Beyond) 

How ca the adoptnongof 
technologies produced by 
the NAS be measured, 
and results used to 
forecast probable kmpact 
on the national economy? 

urnS 

QUESTIONS 

1.0 	 Technology Utilization 
1.1 	 What %of farmers are using 

new technologies? 

1.2 	 Has total production 
increased-in a commodity or 
region? 

Have sales of fertilizer, seed, etc. 
increased? 
(Substitute relevant inputs/case
study) 

Has there been a tech-relatedinshift 
incrop mix? 

2.0 	 Rural agro-industrial
transformation 

21 	 Has agro-industnal 
transformation occurred? 

2.2 	 Has research/extension 
resulted in the formation or 
strengthening of farmer 
organizations? 

INDICATORS 


Adoption of technology stratified by 
farm size high, medium, low 
potential, male/female household 
head. 
Production statistics; yield data; 
lnd use data by commodity &a 

eMOA 
region. 
Production 1area cultivated. 

Sales records 

Tech-related shift in crop mixcro mixNatonal
short-term and long-term 

# of rural-based small enterprises 
by regions (female vs. male-owned) 
10 workers or less? 
Increased rural savings 

- # orntis-#members 

ANSWERS 

High percentage 

Yes 

SOURCES 

Project 3tudies 
Extension service records, e.g. farm 
management unit. 
Special Studies 
Central staistics office 

statistics office 
statistics office 

Remote sensing data 

Cooperative records 
Import/Export records 

statistics office 
Remote sensing data 

.... 1468-015 14 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

III. Intermediate Impact 
Indicators 

3.o Management of natural 
resource base 

(See tables above.) 

(cont'd) Quesiffons: 

11 Has NR management been 
an element of technology
adopted? 

Increased land cultivation (intensive 
vs. extensive) 
Proportion owned vs. rental land. 
,3ecurity of access to land 
%top soil loss, salinization rate 
S...imentation rate 

N. 
V. Impact 

How has investment in 
research iuencea Q 
economy of the counti-y in
terms of incomes, 

4.0 

1.0 

Policy changes at sector level 

Net farm income 

Prics policy; input policy; marketingpolicy 

I. C.hange in net farm income at 
*::*national ago"rgate level in 

real terrr,,.
2. Change in net farm income/ 

FAQ yearbook
World Bank reports
Wrlan reports 
Treasury reports 

productivity, production & 
food security (availability.
access &adequacy)?. 

farm in real terms disaggregated 
by far;i size malefemale 
hous, nold heads 

I Cha iges in net fam income 
2.0 Agricultural productivity per AEPA 
21 Has agricultural productivity 

increased by farm size, etc. 1. Change invalue of prod/capita. 
2. Change in value of production] 

farm (EAPA, male/female).
3. Change in value of production/

farm by farm size. 

Central statistics offices. MOA,
Treasury, Uredit Bank. FAO
nutrition statistics. 

4. Change in value of ag. production 
per .ectare of agricultural land. 

5. Change in value of ag. production
by unit of ag. investment of 
credit for agriculture. 
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ISSUES 	 QUESTIONS INDICATORS ANSWERS SOURCES
 

IV. Impact 	 3.0 Food Security (naionL- .. al) 

(conId) 3.1 	 What is the impact of ag. 
research on food security at 
the national level? 

1. 	Change inper capitafood 
production and corr. mpion. 

2. 	 Change in ag. GDP (including 
non-food crops). 

3. 	Change in % self-sufficiency in 
basic food commodities. 

4. 	 Variability in total annual ag. 
production. 

5. 	 Change in per capita food 
imports by value. 

6. 	Change in annual caryover 
stocks of basic food stuffs 
(buffer stocks) 

I 8 
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Kenya: Maize Yield, 1970-88 
National Average 
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KENYA: Improved Maize Area, 1970-88
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KENYA: Trends in Maize Area, 
Thousands of Hecares 

1970-88 

1.7

1.6 

1.5 

1.4

1.3 

1.2-

Sc 
o 

1.1 

1 -

00 0.9 -

0.8 

0.7

0.6

0.5

0.4

0.3 

0.2 

0.1 

1970 1972 1974 1976 1978 1980 1982 1984 1986 .1988 

0 Total Area Planted Year 
+ Hybrid Area Planied 



Maize Production & Improved Maize Area
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EXECUTIVE SUMMARY
 

THE AGRICULTURAL RESEARCH INTERMEDIATE INDICATORS MATRIX
 

A SYNTHESIS FOR MANAGERS
 

A.I.D's Africa Bureau is developing benchmarks and indicators to measure

performance in all sectors under the Development Fund for Africa (DFA). One
key subsector which requires such indicators is agricultural research. Due
to the long duration of most research programs, there is a special need for

intermediate indicators by means of which A.I.D. can determine whether

continued or additional funding will generate impact over the medium to long
term. 
To meet this need, AFR/TR/ANR contracted with Management Systems

International (MSI) to develop a methodology to examine successful research
 programs in three African countries, to apply that methodology to discrete
 
cases 
to generate scenarios of impact, and to develop recommended

intermediate indicztors to determine whether and when impact could have been
 
predicted.
 

The result is a data gathering and analysis tool presented in the form

of a matrix. It generates ind.cators and associated measures which can 
be
applied by A.I.D. field staff 
 ith little extra investment in data gathering

and analysis. The methodology for using the matrix is discussed, and
examples of results presented. Ifapplied to more cases and further refined,

these indicators could be used to measure the extent and magnitude of impact

which can be attributea to A.I.D.'s agricultural research and extension
 
interventions.
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THE AGRICULTURAL RESEARCH INTERMEDIATE IMPACT INDICATORS MATRIX
 

A SYNTHESIS FOR MANAGERS
 

Introduction:
 

A.I.D's Africa nureau is developing benchmarks and indicators to measure
 
performance in all sectors under the Development Fund for Africa (DFA). One
 
key subsector which requires such indicators is agricultural research. Due
 
to the long duration of most research programs, there is a special need Fcr
 
intermediate indicators by means of which A.I.D. can determine whether
 
continued or additional fun~ing will generate impact over the medium to long
 
term. To meet this need, the Bureau's Office of Technical Resources,
 
Agriculture and Natural Resources Division (AFR/TR/ANR) contracted with
 
Management Systems International (MSI) to develop a methodology to examine
 
successful research programs in three African countries, to apply that
 
methodology to discrete cases to generate scenarios of impact, and to develop

recommended intermediate indicators to determine whether and when impact
 
could have been p-edicted.
 

In this report, we present the resulting set of intermediate impact

indicators for agricultural research. The indicators are organized in a
 
matrix which can be used as a data gathering and analysis tool. Next, we
 
discuss the methodology for applying the matrix to research programs and
 
projects. We also summarize the results of nine applications of the
 
methodology in three countries.
 

In the sections that follow, we discuss the need the methodology is
 
designed to satisfy, how the methodology was developed, what the matrix
 
contains, key assumptions on which it 4s based, and the predictive ability of
 
the indicators. We conclude with a discussion of unresolved issues and
 
suggested next steps. The complete matrices and narrative summaries for each
 
of nine case studies are presented in the Annexes.
 

The Problem:
 

Africa Bureau management must be ab'> to demonstrate to the Congress

that activities funded under the Development Fund for Africa (DFA) are having
 
an impact. Due to the timing of the DFA reporting requirements, the Agency

needs to be able to predict medium- and long-term impact in the short term,
 
by applying intermediate indicators.
 

For some sectors, and very focused interventions, this is relatively

simple. In health, for example, there is general agreement that immunization
 
rates and .child mortality rates are closely correlated, and that increasing
 
one will decrease the other. At a more complex level, as in population
 
programs, there is general agreement that there is a high correlation between
 
the education of women and contraceptive prevalence, and between increased
 
contraceptive prevalence and decreased fertility. In this example an
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increased contraceptive prevzlence rate is an intermediate indicator of

reduced fertility. For agricultural research--as indeed for most kinds of

research--the correlation between inputs in the form of trained researchers,

operating funds, and genetic materials on 
the one hand, and increased food

production, productivity and security on the other is 
not self-evident.

Agricultural research as a process attempts to solve a set-of interrelated
 
problems and to improve a series of situations which are also likely to be

interrelated. Thus, though we speak of agricultural research programs 
as

though they are continuous and uni-directional, they are actually among the
 
most complex interventions funded by A.I.D.
 

Further, generating technologies and making them available to a target

group by some transfer mechanism does not guarantee adoption or the resulting

impact that researchers, research managers and donors seek. Once technologies
 
are effectively transferred, and adopted correctly, then the correlation with

impact is easier to establish. An example is that using fertilizer in the

appropriate amounts and at the right time will 
increase yields given that

there are no countervailing circumstances, such as a drought. Still,

increased food security at the household level--the desired impact--is

achieved through a series of intervening steps such as increased production,

productivity or income. These would be intermediate indicators of impact.
 

Like other kinds of research, agricultural research often requires

considerable up-front investment in capacity building and basic research
 
before any results are achieved. 
 Since it may be a long time before results
 
are available, predicting whether they will be adopted in the medium term is
 
a risky business, as is the research process itself.
 

One of the ways in which agricultural research differs from other

research is that both the process of doing it,and the results generated by

it,are more closely related to the completely exogenous and largely

uncontrollable factors of ecology and climate than is true of other types.

Agricultural research results (technologies) can be transported, but usually

they must be adapted to the local physical and social environment before they

will be appropriate for adoption. 
This means that capacity building has to

take place at more locations--even within the same country--than would be the
 
case for other types of research, and networking among spatially remote
 
research systems or centers may be very important. It also may mean that the

elapsed time between initial problem definition, basic research, applied or

adaptive research, adoption and impact may legitimately be quite long. How
 
long is legitimate isdiscussed further below.
 

Nevertheless, A.I.D. needs to be able to predict and assess the impact

of research funding with some degree of assurance. Some common methodologies

have been used over time to assess returns to investment in agricultural

research. However, these have more often been used to measure returns
 
achieved after the research program is
over than to predict returns. Chief
 
among these are benefit-cost analysis and Rate of Return (ROR) analysis.

These have been relatively reliable when applied in Asia and in Latin

America. However, they have been applied less often in Africa, and it is not
 
clear that they would be reliably predictive when applied to African cases.
 
Michigan State University has been asked to assess their appropriateness for
 
Africa.
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ON-FARIJ GRAIN STORAGE PROJECT
 

Gernral ProJect Description 

The On-Farm Grain Storage Project (OFGSP) has been act, in Nyanga and
Western Provinces since July 1983 through a USAID grant to the Ministry of

Agriculture (MOA). The implementing contractor is Development Planning and
Research Associates (DPRA). The project aims to support Kenya's policy of

food self-sufficiency by reducing crop losses through improved harvesting,

drying, storage and handling practices by small farmers. The project has

focused on maize, which is the predominant crop in the poor western provinces

of Kenya as well 
as the primary cereal grain nationally.
 

The project was executed in three phases. The first concentrated on

technology development and included a thorough baseline survey of existing

crop storage practices and problem identification. Most of the technology

extended by the project was based on 
research conducted elsewhere, and was

made available through the linkages developed between the project and
international agricultural research organizations, similar projects located

in Kenya, and universities. 
While this was a positive approach to technology

development which saved the project both time and money, in retrospect, this

phase should have continued at some level to incorporate former feedback from
 
extension efforts.
 

The second phase concentrated on introducing technical packages. 
This

involved briefing district-level leadership (governm,'t, churches, etc.),

conducting widespread training of provincial, district, and divisional-level
 
extension personnel, and organizing an aggressive campaign of "single focus"

field days based on mini-cluster demonstration sites. The project worked
with existing T&V extension officers. The first technologies extended were

improved grain drying and storage structures which were given free of charge

to participating mini-clusters. When the project adopted a cost-sharing

basis of payment, farmers were slow to adapt this more expensive technology.

Some of the problems encountered had, in fact, been predicted in the original

baseline survey, which was, unfortunately, not fully utilized by the

technical team. However, the project did modify its approach to focus more
 on low-cost, locally available practices which would provide some degree of

improvement in grain losses, regardless of whether the entire package was

adopted. These included pre-storage hygiene, optimal harvesting dates,

modified local drying and storage structures, shelling and chemical
 
treatment, and monitoring of stored grain.
 

The third phase concentrated on transferring project components to
Kenyan institutions, including research, training, and extension. 
As part of

this effort, the project has worked with local farmer training centers to

increase their capacity by providing training aids and equipment for use in

professional group meetings, monthly workshops, and T&V sessions. 
 In

addition, the project has helped develop curricula for technical and BS-level

training at Bukura Institute of Agriculture, and Kenyatta and Egertp-

Universities in post-harvest and cereal technology.
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The project has cultivated beneficial relationships with the extension
 
communications branch of the MOA, jointly producing a video, radio
 
broadcasts, songs and leaflets. Progressively more emphasis has bean placed
 
on providing training to extension workers on improved communication
 
technique-, such as the use of visual aids and collaborative dialogue. The
 
project has made some progress towards equipping a Grain Monitoring Unit,

through this needs strengthening and a clearer integration with other testing

labs and with policy-making bodies.
 

Remaining to be developed are closer relationships with the Kenya

Agricultural Research Institute (KARI), especially at the Regional Research
 
-Centers level. Exchange of post-harvest technologies, collaborative testing,

and joint field days could be developed to the benefit of all parties.
 

Inaddition, while the project has successfully monitored adoption and
 
potential impact of its technology through various survey mechanisms, this
 
capacity has not been developed within the parent ministry, MOA. Also, tile
 
financial problems encountered inthe project, which were somewhat softened
 
by a flexible use of donor monies at those times when allocated government

funds were not made available, have not been resolved.
 

Inorder to make the transition from a donor-managed project operating
 
on one commodity intwo provinces to a national program for crop post-harvest
 
management which would include all of the staple food crops, the MOA has set
 
up a task force to propose a strategy. This strategy proposes measures to
 
strengthen the MOA and its linkages with relevant bodies. The report iiiakes
 
projections based on national crop production and loss..statistics of expeLted

benefits to be derived from such a program on a national scale, generating a
 
benefit-cost ratio of 2.06 by the year 2001 with a Net Present Value (NPV) of
 
2 billion Kshs. Itwould require continued donor support for ten years.
 

Applying the Evaluation Framework:
 

Because the On-Farm Grain Storage Project isnot formally within the
 
national agricultural research system, some modification of the evaluation
 
framework developed for intermediate impact indicators was necessary. This
 
did not pose serious methodological problems, as will be explained, since
 
regardless of ministerial tutelage, the project does comprise similar
 
institutional aspects of technology generation and transfer. Inaddition, to
 
be sustainable, project activities will need to be more closely integrated

with the NARS and its client ministries.
 

Level I: Institutional Base
 

The larger institutional and policy environment surrounding the project,
 
as described for national and ministerial levels, is relevant to all
 
technology generation and transfer activities. Consequently, the questions

of national research and development policy, research priorities, national
 
funding for research, effective external and internal linkages for NARS, and
 
intervening variables of policy, input supply, and marketing can be answered
 
for all case studies. Indicators of an adequate national interest in
 
agricultural research and extension provide the backdrop for discussing the
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more specific On-Farm Grain Storage Project activities, and provide some
 
assurances that the activities could be sustained as part of a sound national
 
agricultural system.
 

Since the OFGSP was not part of the NARS in Kenya, at the next level of

institutional analysis, the project itself was analyzed in lieu of KARI,

using essentially the same questions and indicators. This included inquiries

into how researchable problems were defined, how research was 
programmed and

funded, its monitoring system, external and internal linkages, and "inancial
 
resource management. Some of the most positive aspects of this level of

analysis are that a thorough baseline study and constraints analysis was

performed to identify researchable problems, that research was essentially

"borrowed" from other research institutions thus saving the project time and
 
money, and that strong linkages were developed with the existing T&V
 
extension system in the provinces.
 

Level II: Technology Generation and Transfer
 

One of the reasons that the OFGSP was selected for testing the
evaluation framework is that it focused more or 
technology transfer and
 
adoption than some other research projects; this was largely due to the fact

that much technology was available for testing from other sources, thereby

allowing the project to move more quickly into farmers' fields. 
 Level II was

relatively easy to document from the numerous studies and surveys that had

been carried out by the project. At this level of analysis, some questions

have been answered both retrospectively and prospectively, since a proposal

for future project activities on a national 
scale has been prepared which
 
modifies some of the existing procedures and linkages with other
 
orgarizations.
 

The project analyzed and documented extension activities, farmer
 
participation and adoption through various mechanisms. 
An initial baseline

study was conducted to assess existing practices when the project began.

Subsequently, two different sample surveys were conducted, and 
a

questionnaire was distributed to extension agents to assess farmer awareness

and adoption of recommendations. A "menu" of technological choices was made
 
available to farmers, each resulting in some reduction of grain losses. A
 great deal of effort was spent on strengthening the participation of

extension officers at different levels in the service, and indeveloping

training capabilities in post-harvest technologies at both farmer training

and academic institutions. 
This strong and focused involvement in extension
 
activities and the responsiveness of the project to develop lower-cost

technologies when it appeared that farmers could not assume the more
sophisticated ones resulted in
a very encouraging uptake of recommendations.
 

Level III: Intermediate Impact Indicators (Adoption and Beyond)
 

Technology utilization: From extensive surveys using various sampling
methodologies, there is an 80-85% awareness level in the project area of

recommended technologies. Nearly one quarter of the farmers in the project

area have already adopted one or more recommendations. This would indicate
 
that 10-20% of their total maize production would be saved from harvest and
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storage losses, with potentially higher savings if additional reccmmendations
 
were adopted.
 

Rural agro-industrial transformation: In addition, another indicator of
 
intermediate impact is the creation of rural agro-industries. The OFGSP has
 
trained 1500 artisans to fabricate for profit improved grain structures and
 
simple maize shellers. The demand for these services far exceeds the supply,
 
and an expansion of these industries is expected.
 

Management of natural resource base: The OFGSP had no direct affect on
 
natural resource management, though the reduction of grain losses through
 
improved harvesting and storage could reduce production pressures on land.
 

Policy changes at the sector level: Though the project has potential,
 
particularly through its Grain Monitoring Unit, to influence grain marketing

policies by establishing quality standards, this has thus far not occurred.
 
The primary incentive it this point for farmers to adopt improved post
harvest management is the reduction in grain weight losses and the
 
preferences of individual consumers for higher quality grain.
 

Level IV: Impact
 

The MOA established a Task Force to analyze the benefits to be gained

from expanding the OFGSP to one of national dimension on several important
 
staple crops. Extrapolating -rom the well-documented project area, the Task
 
Force recommended that returns to investment would be high, even under a
 
modest adoption rate. Including the costs of donor support, and based on a
 
real opportunity cost of 15% per annum, the Task Force suggests a benefit
cost ratio of 2.06 by the year 2001, with a corresponding Net Present Value
 
(NPV) of Kshs. 2 billion. These data are available in the "Crop Post-H--vest
 
Management Programme in Kenya Final Report" (April 1989) and "National
 
Economic Savings Through Adoption of Improved Storage Grain Structures and
 
Storage Management" by Felix Kariungi (February 1989).
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ISSUES 

1. Institutonal Base 

(contd) 

-. X. 

....
 

QUESTIONS 

1.2 Effective communication of 
NARS needs and acquisition 
of resources. 

Questions: 

Does NARS receive an adequate 

level of funding from Government? 

Does NARS receive the types and 
levels of funding requests from 
donors? 

Does NARS effectively coordinate 
donor-financed research activities? 

Does NARS initiate the 
identification of donor-financed 
activities? 

1.3 	 Effective e:ternal 
(international) linkages 

Questions: 
Does NARS have formal linkages 

with IARCs, qte.'national private 

INDICATORS 


Research budget as % of Ag. GDP. 

Funding level/request 

Mechanisms: 
-Formal, timely meetings 

New project starts based on 
NARS priorities 
New project starts outside of 
NARS priorities 

Y/N 

List and deacrbe: 1point each 


ANSWERS 


.1% 	 Ag & DP - no flexibility 
investment to recurrent budget 

Much donor funding but certain 
programs not covered, e.g. ag. 
econ. 

Priorities meetings every 2 months 

Near coverage of all programs 
Some new starls (e.g. macaderria 
nuts) not considered priorities 

4 points - many linkages descrbed 

a) technology exchange; b) training;Reiw88 

SOURCES
 

Simons Paper 

Annex 2, Joint Donor Review 89 

CIMMYT; BSaul, CGIAR Joint 

S INRPi.a.
 
Re eo*,A..MANR
 

Private sector (Agrc. Res. Found.) 
MIAC/KARI. Kenya Seed Co. 
Pyrethrum Board, Nib. Univ.. 
Egerton Univ. MOLD, CIMMYT 
FSRIE; PAM; SR-CRSP 

sec"tor research or agrkbusiness? c) networking; d) consultationDoeseo#.AIDJIC.NR 
With whom and what .*vpe? 

1.4 	 sd;edive internal (national) 
linkages
 

Cluestlons': 

Does NARS have forms: linkages 
with MOAEXT, other relevant 
ministries, universities, 
development projects. local 
agri-business, private sector 
research organizations? With 
whom and of what type? 

Maximum..: 4 points 

List and describe: 1 point each: 
a) Priority setting process 
b) NARS board membership 
c) Training 
d) Technology exchange 
e) Contract research (in & out) 
f) NARS representation on other 

boards 

Ma.ximum: 6 points 

High - board mrnbesh p, broadly 
composed, induding agribusiness 
contract research with UNW and/or 
pyrethrum board beginning 
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R.... ..I ~. ..... T OR..MA. . * . . . . . 
..........
*-. ::: . ............
.- . .... ... ***...***...***.. 

ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Institutional Base A. Atnalonalfminlsierlal level 

Does NARS have Manageable Interests of Parent
 
intitutional structures & Ministry and Institute
 
m nagement mech anisms 1.0 Development of national
 
wh l ,,wiUl
permit all crticalresearch policy as it relates to
 
functikcs of a research
 
system be effectively national development policy. 

carricd out? Questions: 

Does the country have an Y/N Yes Food Security Pruicy
agricultural development plan? 

Does the country have a research YIN
 
poliCy?
 

Who monitors the continued Name body
 
conco-dance of research and
 
development policies?
 

1.1 NARS priorities articulated 
according to research policy
 
and resource recuirements
 
definrd based on iterative
 
plarning exercises. 

Questions: 

What process exists for setting Level of complexity of analysis:red~nchpriritesaioc~ngCommodityad &faclor analyis Session&[ Papeor fl, 86 
. .research priorities and allocatingNRP18resources? How does this process 0- no formal priority setting mthod;19 

take into account 1 - congruence method, 

otetialimpctmetodcommodity/factor 
thrust on the national economy and ision Eval. Report 86 

The potential impactTheofo the researchth resarc - weighted cteria ther formal Total projected costs by center & Tabe 4. Joint Donor 

oiy includig the area affected, Projected staffing by center not N.%RP 1986 ~~y. * ~~rograms neviwwthKRvalue of the commodity, changing o Interview with KARL 
demand, urgency of need, inventors inproam

inventors in programdistribution of benefits, political 

considerations, etc.
 

Swanson #:1 and/or 2
 Ti,6 ppobablity and cost of research Resource allocation tosuccess, iiicing nai;c.-al use of comrodies; Index value % 

existing personnel, infrastructure, researchieersonnex/comuodyNARP 1986 
financial resources, etc. and taking research proram
 
into account past research results,
 
both positive and negative, national (state whether planned or actual)
 
and international 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Inslttutional Base 

(conird) 

1.5 Monitoring of impact-level 
indicators by parent ministries 

Questons: 

Who is responsible for baseline and 
time series data collec.,n on 
production, changes it Top 
pttems and input ur ,natural 
resource managemeiit variables, 
farm incomes, etc.? 

Ust by funcfion/data type. 

What data currently exist? 
Are data readily exchanged? ntory data sets 

Identify users for each data set 
P USAID memo 

1.6 Human resource management 

Questions: 

Does NARS have a personnel 
database 

Y/N Yes PW p system 

.4"~ 

Swanson # 

Does a NARS manpower training 
plan exist? 
Is there an adequate career 
incentive structure to recruit &retain 
qualified staff? 

Y/N 

- Operating budget/researcher 
- Scheme of service for 

researchers? Y/N 

- Annual attrition rate 
- # of vacancies 
- Proportion of support staff to 

research &technical staff 

Yes 

Improved schere sence 
inadequate operatig funds 

KARl training plan 

Snone paper 

2.0 Intervening Variables 

2.1 Agricultural Policies 

Quesdons: 

Does NARS have a role in input & 
output price policy development? 

/N 

Input policy
Output policy 

Does FX policy favor ag. sector? - Spscial rates for ag. exportl
import licensing; Y/N 

- FX readily available for input 
imports? Y/N 

1468-024 
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ISSUES QUES77ONS 

InstitutionalBase 22~ Extension services 

Questfons. 

What priority is given to extension? 
Who carries out extension activities? 

Extension salariee comparable to 

research salaries of equivalent 
levels? 

How effective isextension? 

George? 

Is there an adequate career 
incentive structureto recruit and 
retain qualified staff? 

INDICATORS ANSWERS SOURCES 

% Ag. GDP to extension 
List 

Y/N 

3- highly effective; 2- moderately
effective; 1 marginally effectve 
(subjectiveobservation) 

- Operating budgetVextension 
officer 

- Annual attrition rate 
- # of vacancies 

MOA, MOLD, private companies 

No 

2urverteys 

MOA, MOLD. MoPlan 

T&V report 
ObservationInterviews 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Institutional Base B. AtNAR8 Insttuseand 
Program levels 

(conrd) 
1.0 Research program planning 

.141...1 and management 
Development of long-term 

research plan 

Questions: 

Does institute have a long-term 
research plan?:j:::j: 
Do farmer orga. participate in plan 

Y/N 

:j~:Fuit 
Y/N farmer org. index 

Yes - preliminary 199 

No 

Crop Post-arvest MgL Progr
Frpotreport 

formulation? 
Does the plan articulate prioritieadesouhe anartiatriore 

andteseactos bby 

Y/N 
Yes - methodology proposed review 

multidisciplinary team based on 

Crop Post-Harvest MgL Pro__ 

Final report 
Swanson #5, 2 baseline surveys 

X,.manpower. Does it include projections forinfrastructureandmpowerinfrstYes 
operatingfund 

Y/N 
- however salaries:operating 

poor (80:20) 
Crop Post-Harvest MgL Progr 
Firal report 

1.2 Development of apograrn recurrent funds 50% of total 
structure 

Questions: 

Does institute have a program
structure which will effectively carryout the long-term research plan? 

- Existence of national programs Defined organization structure &mtoeoyCPHMPFor post-haes - fragmented:RTP, final report
NAL, OMU 

Are program leaders appointed? Y/N No 
Are programs adequately staffed? # req& .ner/programL# te ,.ndans/reseagchers (ratio) 

# B.S.. M.S., Ph.D/program 

Staffing &training plan proposed
based on OFGSP & rural structures 
project experiences 

Swanson #7 
1 and 3 
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I .. ISSUES 


...... ,............
 
...................
1. 	 Institutional Base..........
 

........ (cont'd) 


CI) 

QUESTIONS 

1.3 	 Program and budget 

Questions: 
Does institute have a short-term 
program and budget? 

Are farmers involved in determining 
progams? 

Are programs based on constraints 
analysis? 

1.4 	 Monitoring and Evaluation
 
(M&E)
 

Questions 

How is research performance 

(3fficiency) assessed? 

How is research quality assessed? 

Who establishes baseline data for 
research programs? 

Who collects prcjram-evel and 

institute-level data for evaluation? 

What are career promctdon criteria? 

What are criteria for pay increases? 

How effective is the flow of 
information between research and 
ts clients: policy-makers, extension 
services, farmers and others? 

INDICATORS 


Y/N 

Farmer orgs. represented 

Y/N 

- Active annual review process 
- # projects revised or cancelled 

Peer or expert review 
# rojects redesigned 

- Socio-economic surveys used 
in divising proposal? 

- Baseline survey 

Individual scientists, prog. directora; 

M&E system 

List: Publications, advanced 

degrees, collaboration with 

extension.
 
Seniority, degree qualifications, etc.
 

Mechanisms: Board meetings. 

sessional papers, annual reports, 

meetings with farmer org.. bulletins, 

mass media messages. 


ANSWERS 

Yes 

None 

Y - based on baseline studies & 
constraints analysis; farmer input in 
identifying constraints 

quarterly progress reports 

multidisciplinary review: 
change in emphasis from large 
structures to low cost mauigoment 

multidisciplinaryteams 
'84 baseline survey proposed in '89 
final, report for expansion of 
program. 

baseline, midterm, final 

MON personnel evaluation system 
criteria 

-good with extension & farmers 

-proposal - increased extension & 
policymaker linkages 

-ess emphasis wIKARI 

SOURCES 

CPt-." " repod 

RRC minutes; CPHMP final report 

CPHMP final report 

CPHMP final report 
project evaluation 

interviews 
project evaluation 

CPHM branch 
OFGSP 

interviews 

CPHMP final rert 

LOA 

OFGSP interviews 

project evaluation 
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ISSUES 

Institutional Base 
(conrd) 

QUESTIONS 

1.5 External communication 

Do institute centers and programshave formal linkages with clients, 

-includingextension services, 
provincia-level policy makers, 
universities, farmers, private sector 
research and agri-business 
organizations for problem 
identification, program formulation 

and execution? 

With whom and of what type? 

1.O Intemal communication 

What formal linkages exist within 
institute, e.g. between programs, 
disciplines? 

How are multidisciplinary problems
approached? 

Is NR mgtJsustainability 
incorporated into redesign? 
(indicate muitidisciplinarity) 

INDICATORS 

List linkages: 1 point eacha. problem definition 

b. investigation 
c. analysis 
d. evaluation
 
Maximum: 4 points
 

Mutidisciplinarity. 1 point each,
a. Problem definition 
b. Investigation 

c. Analysis 
d. Evaluation 
Maximum: 4 points 

Cite examples:
 
- Shift from chemical to biological 


post control- Agroforestry research 

- Reduced proportion of inorganic
to organk; nitrogign sources 

ANSWEHS 

Extension 1,2,3.4Farmers 1,2.3.4 

Policymakers 4 

1 
0 

1 

-baseline surveys
-tech packages identified by 

multidisciplinary team(entonologist engineer,.
extension specialist) 

-relatively benign chemical use 

-timely harvest - pest risk 

SOURCES 

OFGSP inte'viewsproject final evaluation 

84 baseline survey 
iterviews - OFGSP 

CPHMP fina report 

1468-024 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Institutional Base 2.0 Financial Rescurce 
Management 

(con.) 2.1 Acquision of funds 

Questions: 
Are funds received by institute Date requested, date receved, No - MOA funds tardy, ep. for OFGSP eval. 

headquarters, stations and 
programs in a timely way and in 
adequate amounts? 

Programs/projects halted for 
funding shortfalls (#&proportion) 
# of researchers without funded 

No-iAfndstre 
equipment &travel 
wh.en national codsusxdtion late 

-. Funds disbursement projects 

Questions 

Do station ancfor program heads 
have the delegation of authority 
necessary to permit a flexible yet 
accountable use of funds? 

Y/N 
Simons,BaKd, Joint RevieN,PW 
FM Sygems 

Can funds be retained and carried 
over from one year to the next? 

Y/N 

23 Accounting 

Questions 

Are adequate accounting 
procedures and staff in place 

FM sy -- mcentralized Y/N 
No. of clet.ances required? 

throughout the system? Trained accountants at each center? 

1468-024 8 



ISSUES 

If. Technology
Generation & 
Transfer 

(What are the quantity. 
quality and nature of the 

ioi outputs of the research and 

QUESTIONS 

A. Forthe Research system 
1.0 Intermediate results (outputs) 

1.1 Training Opportunities 

wQuestons 

What training is available for 
researchers, collaborators and 

exesodytm)cients? 
exeso ytm)(Past 

Questions 
Is research moving from strategic, 
to applied to adaptive research? 

How much research is conducted 
on-farm? 

How much research has moved into 
the field testing & demonstration 
stages? 

INDICATORS 


# trained ST in-ountry 
ST abroad 

LT abroad 
3 years) 

Proportion of research on-station,
on-farm, being demonstrated (timeSeiss) 

Research reports - # of trials listed 

# technologies moved from on-farm 
trials to demonstration stage/ 
program 

1.3 Surveys and constraint analysisInterviews
analysis 

,,ZsUons 
WhatstUdies hve been 

inifiatedtcompleted on1998:peinaysry
characterit=c and constraints at 
agro-ecological levels, provincial 
levels, among cultural groups, etc. 
for outputs and inpuis. 

How is this information to be used? 

jects with constraints analysis 

0Iotesudsanyzd1984:other studies analyzed 

ANSWERS 


1,800 
30 

6database 

19U - 54 tet units (stage 3)1986- entirly onfarm (demon.)
some testing should have continued 

(stage 3) to incorporate feedback 

All trials - using duster approach 

1784 improved structures for drying 
& storage 
100% in field testing/demon. by

1987 

197981: prelimay s 

suvyKARl, 
19Aa: maize 
co- rvation on the Farm 

baseline surveyCMMTPA 

Technology development some 
key points ignored - lost project 
time & money. Eventually project 
moved to lower cost methods. 

SOURCES
 

OFGSP final evaluation 
AID. PP; PW Persornnel system 

ISNAR training project 

OFGSP final evAuation interiews 

OFGSP evaluation 

Liaison Officer reports SR-CRSP 

Maize, OFS 
Final report 3W8 
Intervinws Prepo OFGSP 

SR-CRSP, FSR/E repod, 

Farm MgL Unit, CBS. T&V, 
lUeminarn 

__ e 
OFGSP 

Proceedirgs 

1468-024 
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ISSUES 

II. 	 Technology 
Generatori & 
Transfer 

(conrd) 

(Swanson #10) 
S modifiedmodfie 

. 

X.II,% 

IL 

f 

LU 

"QUESTIONS 

1.4 	 Interaction between research 
&extension 

How do research & extension 
collaborate? 

How effective is this collaboration? 

What research methodologies have 
been developed/refined to 
encourage client participation in 
research planning, execution, and 
evaluation? 

What methods have been 
developed to monitor and evaluate 
technology transfer and adoption? 

1.5 	 Responses to governmentrequests for policy advice 

INDICATORS 


Nature, frequency of interaction 
Liaison officer? Y/N 

# jointly planned/irplemented tials. 

List: 
Baseline surveys 

- Program-level or center-level 
planning meetings? 

- Field days 
- Annual workshops 

Committees, surveys, reports.
on-farm research 

Sessional papeTs
Participation in policyrmaking bodie 
Requests for advice 

±~~~~20Conclusive results-Reussfraic 

2.1 	 Technologies 
developedreleased 

Questons 

~Whatnew varieties have bo 
developed tested, and released to 
clients? (i.e., extension, farmers, 
private sector research)? 

What new technologies hava been 
developed, tested and released to 
clients? 

What recommendations have come 
out of commodity programs? 

#FSvaitesrlaedos 

#of technologies recommended to 
extension 

Proportion of programs that have 
released varieties or technologies 

1468-024 

ANSWERS 	 SOURCES 

At least monthly at division & Iocatio 
level every 2 weeks - frontline n 
extension (T&V) 

1.764 mini duster trials CPHMP final report project
 
iplemented jointly evaluation OFGSP; interviews
1300 TA trained 

500 TD trained 

district-level briefings of local 

iedes 

On 	 rnal M&E tm baseliterview OFGSP 
aurvey 1984 
District Development Committee 
approves all projects 
Work with proposed RECe 

1989 - Kurungi at"yof farm level CPHMPreport 
cash flows inteviews 
1989 -"straight Rns adoption survey 
1989 - DPRA questionnaire through
T&V 

aluaion 

-Crib &improved basket storage 
structures 

-tray drying 
-alternative structures 
-in-house storage 
--post production mgL system 

'4enign pesticide recommendations OFGSP evaluation 
Non-chemical recommendation 

10 



ISSUES QUESTIONS 


II. Technology Has a "Menu" of technological 
Generation and choices been developed and 

offered to accommodate differentTrnsfer systems and situations? 
(cont'd)carry, 

2.2 Publications 
ueo:Extension 

Questions: 

What scientific -. hnical and 
farmer-level publications have been 
prodlucerf 

Swanson #17 

Questions: 

Are agncuturei inputs (seed. 
fertilizer, pesticides. toots) 

available? 

Are there subsectors w/o inputs? 

Are there times of the year when 
inputs are not available, more 
expensive? 

How are inputs mad available to 
resource-poor/f,-mers (e.g. small 
packaging, 6ec.) 

24 
Marketing infrastructure 

Questions: 

Are markets accessible to all 
producers? 

INDICATORS 

# of released varieties responding 
to low input vs. high input systems;
# of tech8 with positive NR side
effects, e.g.. alley cropping, cut & 

fodder, silage, zero-grazing 

List intemal/extemal 
Level 

scentific 

technical
farm level 

Distance from household to input 
supply point, # of sources of 
inputs 
Credit given for inputsY/N: in kind or ir, cash 

YiN - h;gh, med. low potential 
YN - areas kglha 

Y/N - timely delivery; seasonal 
shQrtages; price fluctuations for 
fertilizer & seed. 

# smallest units seed or fertilizer 
soldi# smallholder un'.s 

regional price variations 
- status of rural roads 
(proportion of farm housholds within 
10 km of paved road 

ANSWERS 

Yes, development delayed but 
occurred 

Numerous 
Proceedings 
Training materals; brochures in 

English & local languages; posters 

Functions wel in most place for 
most inputs 

--disuptions in fer. arrva 
-localized 0--dages 
--delaye , -.rft1o-- limted ah.:editMdtwrm 

Yes 

forced cooperatives 

Yes - cooperative outlets package 
in small quantities,
Main source smallholder credit is 
AFC & CBK 

SOURCES 

OFGSP interviews 
Final project eval. 

Annual reports
 
reports
 

OFnal eval. 

Kenya Seed Co. 
Fertilizer Suppliers 
PAM; KMDP analysi 
PMlan, ylse
Annex 7,Kenya Naliond Extnsion 

Pannese18Review 1988
rWIB & IFAD 

Cat agency , Annex? RKenya 
WBiFAD 

KC
 
KSC
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ISSUES 

II. 	 Technology 
Generation and 
Transfer 

(cont'd) 

Swanson #14.3 

Swanson #12 

Swanson #14.4 
Swanson #1 4.5 

QUESTIONS 

& Forthe Extension System 

1.O Research
 

reeultsrecommenclations 
accepted and extended 

Questions:

To what degree have research 

results been promoted by the 
extension service? 

To what extent does extension 
adopt researcher-recommended 
technologies? 

How is adoption of 
recommendations trdked? 
2.0 	 Extension methoddogies & 

ANSWERS 


Yes 

r 

syste.~ p~pg~ ~System not specifcaly p oe in 

proposal 

Padicipation in b & adopion 
P 

Pwndusters for demonstration 
3 tyes of field days 
Single focus field days 
Change in focus from large 
structures to low cost systemsl. 

i , & ou : m 

raxo,training cerers 

equipped 

SOURCES
 

T&V reports 

Liaison officer interviews 
Extension service repo-t 

Interviews T&V reports; OFGSP 
rpot; h 88; CPNMP report 
Qatedy reports; Disbid 
Post-Harvest offices AnnuelrPotHtelo cn;Ana
 

T&V agentreports 
Intrvies OFGSP evei. 

OFGSP Inid evsL 

samle nf documents 

interviewsOFGS
 

-- Effectiveness 

Questions:
 

What extension methodologies 
have been developed/refined to 
improve extension participation in 
research? 
What extension methodologies 
ha-ve been developed'refined to 
improve the exlension-farmer 
linkage? 


What publications or other media 
mechanisms have been produced 
to inform farmers of research 
findings? 


INDICATORS 


All recommendations 

Some 
No recommendations 
Why 
% recommendation promoted by
extension 

All adopted 
Some 
None adopted 
Why 

Tracking system exists Y/N 

Tracking system appied Y/N 

tO Etenson t~dol~ie5CPHMP 

Ranked allocation of extension 

agent time in tech. generation P 

transfer activities
 

# of program changes based on 

feedback from extension 


# of households with dir o,-!act 


with extension agents M-al, vIoe, 

female-headed) 

# of new messages by type
Actual samples
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ISSUES 

II. 	 Technology 
Generation and 
Transfer 
(contd) 

C. 
1. 

.1.1 

1..2 

1..3 

1.4 

1._5 

1.6 

2.0 

2. 

21 

2.2 

Z.3 

QUESTIONS 

Intervening Variables 

Markets 

Questlons: 

Farm to market roads? 

Does a market information 
system exist for commodities? 

Are there price constraints for 
commodities? 

Are there required marketing 

channels that must be used? 

Are there commodity 
marketing standards? 

Are the recommended inputs 
available? 

Storage and processing 
considerationsvalue added at household 
Isvleaddahoshl 
level for commodties
examined? 

Proportion of poet-production 

Post production processing 

INDICATORS 


Average distance farm to market? 
Proportion transport cost of total 
cost (market prices)? 

Farmgate v-. market prces 

on radio 
in print media 

Fam level profit & Io 
Famlvlpoi&lssnutritional 

Costa & returns at commodity level 

.if 

Value added to commodities 

ANSWERS 


Grain quality increased - increased 

value 

I fl pacage adoped loses 
cdecreased from 25-W5% to 4%; 

partiapackagesadopted: 35%to18% 

SOURCES
 

farngate vs. market pices; 
PAM. Farm Mgt Unit, AI.D. 
Market Dev. analysed 

Farm 	 iet by type of farm 

RSU (88) sveys 

DPRA (80) survey
(86) (88) surey" 

is3
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

. 

II Intermediate Impact
Indicators 

(Adoption & Beyond) 

How can the adoption of 
technologies produced by 
th3 NARS b measured, 
and results uted to 
forecast probable impact 
on the national economy? 

1.0 Technology Uitilization 
1.1 What % of farmers are using 

new technologies? 

1.2 Has total production 
increased in a commodity or 
region? 

Have sales of fertilizer, seed, etc. 

Increased? 
(Substitute relevant inputs/case 
study) 

Has there been a tech-related shift 
in crop mix? 

.0 Rural agro-industrial 

Adoption of technology stratified by 
farm size high, medium, low 
potential, malte/female household 
head. 

Production statistics; yield data; 
land use databy commodity& 
region.
Production 1 area cultivated. 

Sales records 

Tech-related shift in crop mix 
sho-term and long-termNo 

Of random population: 24.3% have 
adopted storage hygiene & dusting; 
220 structures built (.25% 
dispersion (most costly 
rect-nmendaton) 

80-85% awareness level among 
farmers in project area. 

Demand exceedsDemadreceessepp? supply 

Chemical sales records 

Project studies 
Extension service records, e.g. farm 
management unit. 
Special Studies 

Kaininga survey (89) 

Central statistis office 
MOA statistics office 
Remote sensing data 

OFGSP final eval. (89); interviews 

Cooperative records 

Import/Export records 

National statistics office 
Remote sensing data 

transformation 

Xx10 
X 

2.1 Has agro-industrial 
transformation occurred? 

2.2 Has research/extension 

# of rural-based small enterprises
by regions (female vs. male-owned) 

workers or less? 
Increased rural savings 

# organizations 

1.500 artisans trainedto make 
improved structures; demand 
exceeds supply 

interviews 

resulted in the formation or 
strengthening of farmer 
organizations? 

- # members 

1468-024 
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I 

ISSUES 

Intermdat Impact 

Indicators 
(conrtd) 

IV. Impact 

How has investment in 
research influenced the 
economy of the country, in 
terms of incomes, 
productivity, production & 

acces & a acdty, 
access &adequacy)? 

'iU 

QUESTIONS 

3.0 	 Management of natural 

resource base 

Questions: 

3.1 	 Has NR management been 
an element of technology 
adopted? 

4.0 	 Polity changes at sector level 

1.0 	 Net farm income 

2.0 Agricultura productivity 

21 Has agricultural productivity
increased by farm size, etc. 

INDICATORS 


Increased land cultivation (intensive
 
vs. extensive) 

Proportion owned vs. rental land,

security of access to land
 
% top soil loss, salinization rate
 
Sedimentation rate
 

Price pcy input oicy; matng 

plc 

1 	 Change in net farm income at 
national aggregate level in 
real terms. 

2. 	 Change in net farm income/ 
farm in real terms disaggregated 
by farm size male/female
household heads 

3. 	 Changes in net farm income 
per AEPA 

1. 	 Change in value of prod/capita. 
2. 	 Change in value ofproduction/ 

farm (EAPA. male/female). 
3. 	 Change in value of production/ 

farm by farm size. 
4. 	 Change in value of ag. production 

per hectare of agricultural land. 
5. 	 Change in value of ag. production 

by unit of ag. investment of
 
credit for agriculture.
 

ANSWERS 


None yet 

Appendix D&E OFGSP 
evaluation; benefit-cost analysis for 
Western Kenya 

Estimated reduction of n;aize
losses 10-20% of total production; 
Secondar/ benefits: Increased 
fodder vlue, value of early 
planting, etc. 
Increas ad nutritional value 

SOURCES
 

Simons 

sesional papers 
ppoylocmets 

Karimga study 

CPHMP final report 
Karminga report 
GMW 

1468-024 
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...... ISSUES QUESTIONSNSSOURCES 

M '" IV. Impa 3.0 Fod Security (nafiral level) 

(c&Id) 3.1 What is the impaci of ag. 
research on food security at 
the national level? 

1. Change inper capita food 
production and consumption. 

2. Change in ag. GDP (including 
non-food crops). 

3. Change in % self-sufficiency in 

Projected maize savings by 2001 is 
483.000 MT or N10% of production. 
Storage structures used for other 
crops 

r-PHMP final report 

CPHMP final repor 

basic food commodities. 
4. Variability intotal annual ag. 

production. 
5. Change inper capita food 

imports by value. 
6. Change In annual carryover

stocks of basic food stuffs 
(buffer stocks) 
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THE SMALL RUMINANTS COLLABORATIVE RESEARCH SUPPORT PROGRAM
 

The series of commodity-oriented Collaborative Research Support Programs

(CRSPs) funded by AID's Science and Technology Bureau were developed as world
wide projects to foster collaborative research on particularly important food
 
crops (and animals) for lower-resource farmers in a series of developing

countries. The accent was both on collaborative research with host country

researchers--associated with U.S.-based training for a number of counterparts

from each country program--and on achieving research results that could increase
 
food production and meet food needs in a more "'tained manner than was often
 
achieved by discrete bilateral projects. As part of the broader Title XII
 
program to increase the capacity of U.S. land grant universities to contribute
 
to solving food problems in LDCs, the scientific interchange represented by the
 
CRSPs was anticipated to benefit both the U.S. institutions and their LDC
 
collaborating institutions.
 

The Small Ruminants CRSP (SR-CRSP) was initially made up of ten separate

projects involving 13 U.S. Title XII entities, under the overall management of
 
the University of California at Davis. Key programs were in animal health,

animal breeding and systems analysis, animal nutrition and management,

agricultural economics, rural sociology, and feed resources. 
While each project,

with its respective Principle Investigator(s) (P.I.) at the U.S. institutions
 
involved had a specific set of goals and objectives, the overall intention was
 
that together, sets of these projects could enhance local research systems and
 
provide research results that would substantially improve production and
 
productivity of small ruminants in the collaborating countries.
 

The two objectives for the Kenya program under the SR-CRSP were 1) o carry

out research on dual purpose goat (DPG) production systems which would contribute
 
to increased production of milk and meat and improve cash flow through marketable
 
goats and goat products in small-scale farms inKenya and 2)to provide training

which would enhance the long-term capability for research and development on
 
sheep and goats in Kenya. Initially, the collaborating GOK agency was the
 
Ministry of Agriculture and Livesock Development (MOALD), but in 1986, when the
 
new Kenya Agricultural Research Institute (KARl) was founded, 
it became the
 
primary collaborating agency, with 
the Deputy Director for Livestock as the
 
Kenyan 
Principle Investigator. Collaborating U.S. institutions are Winrock
 
International, Texas A&M, University of Missouri, 
 and Washington State
 
University.
 

A recent internal review of the Kenya SR-CRSP, plus an external review of

the SR-CRSP as a whole have both indicated that the utility and progress of the
 
Kenya program are very commendable. Our own review indicates that a great deal
 
of progress has been made 
in the ten years the program has been in
 
implementation, of which key elements are the U.S.-based training of research
 
scientists, the farming systems orientation of almost all 
 of the research,

considerable collaboration among researchers although they are still primarily

responsible for attaining goals of individual projects which have been developed

with the relevant U.S. institution. From what we were able to observe, there
 
has been a good deal of collaboration at the station level in Maseno among

projects, which has perhaps been enhanced by the presence of the Ph.D.
 
sociologist who 
recently returned from, Missouri. The economist is still
 
completing Ph.D. work, but is scheduled to return this year, which should also
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help ensure further integration of research activities and findings and
 
recommendations.
 

Key accomplishments of the program, which are derived from a review of all
 
the projects, are as follows: development of a new breed of DPG, moving from
 
the F1 to a four-way cross; a breeding program for resistance to Haemonchus;
 
development and testing of a vaccine against CCPP, the most significant disease
 
among goats in Kenya from an economic point of view; development of a composite

variety of double-cob maize in conjunction with research on production systems
 
and feed and nutrition; development of two new sweet potato cultivars which
 
provide improved human and animal nutrition, through both tubers and vines;

experiments with improved low-cost storage techniques for fodder, including
 
ensilage; socio-economic resaerch on constraints of the mixed farming system

of small-holders in six aqro-ecological zones which has yielded a great deal of
 
needed data that can be used to the advantage of other programs, and development

of a model which simulates the production system, although there are some
 
reservations about the user-friendliness of the current version.
 

The program has operated at several sites, which to some extent may have
 
militated against cross- and interdisciplinarity in the definition and
 
implementation of individual projects. The projects represented by the team at
 
Maseno, however, appear to have benefitted from considerable collaboration, at
 
least recently. This has continued despite potentially serious problems caused
 
by the continuing uncertainty about continuation of funding of the CRSP, and the
 
emergence of KARl separate from the Ministry of Livestock Development. This has
 
meant that a number of trained researchers have left the project, while those
 
who have remained risk being remunerated in terms of at least three schemes of
 
service--those of KARl and the MOLD, as well as those of the U.S. institutions
 
which provide higher salaries to the Ph.D.-level resident scientists who have
 
replaced expatriate researchers over the past-several years. The goal is that
 
the entire program be staffed by Kenyans by the end of the current extension in
 
1993.
 

Applying the Impact Indicator Framework:
 

Level I--The Institutional Base. Initially, the worldwide SR-CRSP had a
 
set of overall internal goals and objectives, as well as specific goals and
 
objectives for each project. Each U.S. institution, although responding to
 
overall guidelines from the Management Entity (ME) and the Board, wished to
 
maintain independence and integrity for its program, and this caused considerable
 
dissention at the beginning of the program, when initial country selections were
 
being made. Kenya was regarded as a very desirable country with which to
 
collaborate, based on prior experience, and there was considerable competition
 
among the P.I.s to place their projects in Kenya. The result is that seven of
 
the projects are now represented in the Kenya program. When the program began,

the Ministry of Agriculture and Livestock Development (MOALD) was the
 
collaborating institution. Fortunately, when KARl took over agricultural

research from the MOALD in 1986, the same Kenyan P.I. remained in charge of the
 
program from the GOK side. This continuity has been important for the overall
 
success and extension of the Kenyan program, particularly as there has been a
 
good deal of turnover among the U.S. and Kenyan researchers over the ten years
 
of implementation.
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If we examine the SR-CRSP today, as a loosely-related part of KARl, but
 
being implemented incollaboration with the MOLD, the MOA and the University of
 
Nairobi, the level I questions in the framework are relevant. Although its
 
objectives were formulated before the KARl mandate, itfits quite closely with
 
the objectives stated in national development and national research plans and

policies. In fact, on the farming systems 
research and socio-economic
 
dimensions, the CRSP might well 
serve as a model for other KARl and Ministry
 
programs. Research priorities for the Kenyan program were based socioon 

economic baseline studies in collaboration with C.B.S. in the Ministry of
 
Planning and National Development (MOPND), and the objective throughout has been
 
to meet the needs of low-resource farmers on small farms with mixed animal-crop

farming systems, large family size, high rates of out-migration and off-farm
 
employment (40%), and a preponderance of women-headed households.
 

Regarding the probability of success and the cost of the research program
-as-well as the critical mass of scientific personnel involved with it--the SR-

CRSP scores quite high. The priority setting method has been developed over
 
time, and modified for the inclusion of an additional set of clusters this year.

The two BSc., 23 M.S., and seven Ph.D. researchers trained under the program

constitute a significant proportion of researchers at their respective levels
 
in KARl, counting those trained who have transferred to other institutions,

including the University of Nairobi.'
 

There are difficulties with the receipt at the field level of KARI
 
counterpart funds, as is the case with other programs and centers, but the U.S.
 
funding has, inthe past, illowed research to continue during KARl funding gaps.
 

Data gathering, analysis and utilization have beenlargely internal to the

CRSP program in the first two phases of the program, but now in phase 3,

researchers are generating technical recommendations (techpaks) as well as
 
publishing refereed articles and presenting information at conferences and

workshops. Their main concern is that recommendations be technically sound
 
before they are turned into extension materials.
 

Work with farmers has been carried out in eight clusters (defined by the

C.B.S. national cluster sample). Inputs have been provided free to farmers who
 
are willing to participate on the basis of an agreement that the researchers will
 
be able to continue to do on-station and on-farm research on the animals and
 
related production system components. Given the slow nature of animal breeding,

only 400 DPGs are currently placed with farmers. These serve both for

researcher-managed trials, farmer-managed trials and demonstrations and field
 
days, depending on the status of the individual projects involved. The program
hired field assistants are the main link with the farmer at the farm level.
 
Researchers, however, go ina team to hold "workshops" with farmers at which they
 
answer questions and provide information to their collaborating farmers,

extension agents and other interested participants. All farmers included in the
 
program have registered land, and might thus be eligible eventually for formal
 

1 It was not possible to determine per centages of degree holders in 
particular fields represented by those trained under the CRSP, as total numbers 
by field were not available. Various donor documents and the NARP indicate
 
projected numbers, and numbers to be trained, but were were not able to acquire
 
a listing of actual numbers by field.
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small farmer credit as and when goats will no longer be provided free. While
 
these farmers are exposed to all the vacissitudes of small-holders inKenya, they
 
are, however, inwhat is generally regarded as "high-potential" areas, and thus
 
are assumed to have a better resource base than those on more marginal lands.
 
However, like other Kenyan small-holders, t;iey are faced by a severe labor
 
constraint.
 

Relations between the CRSP and the National Extension Service (MOA) are
 
fairly close at the field level, but not as close as for the On-Farm Grain
 
Storage Project. SR-CRSP researchers and field agents interact with extension
 
personnel on the farm and at demonstrations and field days. Four workshops have
 
been held to train extension agents on some of the technical recommendations of
 
the CRSP projects. At the higher level of institutional collaboration, the
 
uncertainty about KARI-MOA relations and the recent retirement of the Kenyan P.I.
 
have meant that collaboration with extension isnot particularly close. Ifthe
 
proposed development of the Regional Reseirch Centers (RRC's) and their local
 
advisory committees actually takes place, the CRSP researchers will be ina good
 
position to concretize and formalize their relationship with extension at the
 
district and regional levels. This will, perhaps, also allow them to extend
 
their successful farming systems approach, based on detailed socio-economic
 
analysis, to other development practitioners in MOA and MOLD.
 

Natural resource considerations have ranked high in the SR-CRSP projects.
 
Work on feed and fodder resources, as well as production systems and animal
 
health and nutrition have taken into account natural resource base constraints
 
and conservation. These include alley cropping, improved fodder production,
 
treatment and storage, maize and sweet potato varietal .improvement to enhance
 
food and feed production in existing systems, testing of relative performance
 
of goat manure and chemical fertilizers on maize and other crops, and zero
grazing improvements, including supplemenal feeds and improved tethers.
 

Moving to Level II,Technology Generation and Transfer, we see that we have
 
already addressed a number of these questions at Level I. A significant number
 
of technologies (breeds, varieties) have been generated by the program, and in
 
general, basic, and applied research projects are now moving to the stage of
 
adaptive research. There are over 40 scientific recommendations available in
 
techpaks, all of which have been tested on-farm either by researchers or by
 
farmers themselves. Breeding work will continue, particularly in disease
 
resistance and increased milk production. Two hundred and fifty households have
 
been part of the program sample from eight clusters. Each cluster is composed
 
of 100-150 households. So, we can assume that the CRSP directly transfers
 
technology to 1/30 of the households of the national cluster sample which is
 
taker, s representative of the Kenyan population as a whole. (C.B.S. usually
 
samples only 10% of the households in each cluster.)
 

Collaboration with external and Kenyan institutions isgood under the CRSP
 
and is in fact built into the design of the overall program. There was perhaps
 
closer collaboration with U.S. "parent" institutions at the beginning of the CRSP
 
program than with local institutions. However, in stage three, the. CRSP is
 
collaborating with ICRAF, CIMMYT, IITA, and University of Nairobi; Egerton
 
University, and the Ministries of Agriculture and Livestock. If vaccine
 
production is carried out in the private sector, there will be an additional
 
linkage there.
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Level III - Intermediate Indicators of Impact. To the extent that the CRSP 
program has so far been cautious about extending recommendations through the
extension service, intermediate indicators as presented in our framework are 
harder to apply than, say, for On-Farm Grain Storage. If,for example, we assume 
a demonstration effect to only one-half of the households in each cluster in

which the CRSP has done on-farm trials and field days, we could say that there
 
has been adoption of at least one theme 
or component among 1,250 households,

which seems on the low side. Through on-station and on-farm visits and
 
demonstrations, it is likely that awareness 
is quite high in the Maseno and
 
Kakamega areas, as well as in Naivasha and Ol'Magogo. However, we are unable at

this point to generate a prediction given x rate of awareness to y rate of
 
adoption. 
 We can, however, assert that for each goat sold, the household gets

between 500-1000 Kshs. Meat offtake is still being investigated. The average

milk production for human consumption is from 5. to 1 kg per day, and the

twinning rate of DPGs isquite high. 
Ifthe breeding and multiplication projects

had received anticipated funding over the past three years, it is likely that
 
our assumed intermediate impact measures would have indicated higher awareness
 
and adoption rates.
 

There is great potential for positive natural resource impacts from this
 
program, as well as significant impacts on net farm income, and nutritional
 
status and food security at the household level. The vaccine for CCPP and

haemonchus resistance breeding efforts 
should, together, have considerable
 
national level 
impact on milk, meat and goat by-product production as well as
 
increased productivity. Similarly, the improved varieties of sweet potatoes,

double-cob maize, and extensive work on fodder including on sesbania and other
 
leguminous trees suitable for alley cropping, fodder and fuel, 
is likely to have
 
a significant national-level impact. Unfortunately, with the data currently

available to the team, we are unable to calculate that potential or extrapolated
national-level impact with any reliability. However, it is possible that with
 
data available and projections by the SR-CRSP ME at Davis, we will be able to
 
improve our estimations after our return to the U.S.
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F.... NT..MLDIA EIM A TIDC TORS MA TRIX .. ......
.
 
ISSUES QUESTIONS 

1. Institutional Base A. Atnafdonal/iilnisterlallevel 

Does NARS have Manageable Interests of Parent 
. institutional structurej & Ministryand Institute 

management mechanisms 10 Development of nationalwhich wil pernt all cresaeaelpmenc oail 

funcions of a research 
system to be effectively 
caoriad out? 

.........
 

Swanson #9:1 and/or 2 

research polic as itrelates to
 
national development policy. 

Questlcns: 

Doep the country have an 
agricultural development plan? 

Does the county have a research 
policy?
 

Who monitors the continued 
concordance of research and 
development policies? 

1.1 NARS priorities articulated 
according to resGarch policy 
and resource requirements 
definod based on iterative 
planning exercises. 

Questfons: 

What process exists for seting 
reearch priorities and allocatingresources? How does this process
ta.e into account 

The potential impact of the researchthrust on the national economy and 
society, including the area affected, 
value of the commodity, changing 
demand, urg:incy of need, 
distribution of benefits, political 
considerations, etc. 
The probability and cost of research 
success, induding national use of 
existing personnel, infrastructure, 
financial resources, etc. and taking 
into account past research results, 
both positive and negative, national 
and international 

INDICATORS 


Y/N 

Y/N 


Name body 

Level of complexiy of analysis: 

0 -no formal priority setting method; 
1 - congruence method; 
2 - weighted criteria or other formal 
method. 

Resource allocation to 

commodities; Index value % 
research personnelcommodity 
research program. 

ANSWERS SOURCES
 

Yes Session Paper 1. 1986,1986-91 
D Plan 

Yes 

Baseline surveys, socioe!onomic 
research, FSR approach, lw-costlwiptciei 

SR-CRSP global agenda based on 
terational & national review of 

existing research results. PP 
developed by RTI 1977. 
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ISSUES 	 QUESTIONS 

Institutional Base 1.2 	 Effective communication of 
NARS needs and acquisition 

(cont'd) 	 of resources. 

Questions: 

Does NARS receive an adequate 
level pf funding from Government? 

Does NARS receive the types and 
levels of funding requests from 
donors? 

Does NARS effectively coordinate 
donor-financed research activities? 

Does NARS initiate the 
identification of donor-financedactivities? 

1.3 Effective external 

(international) linkages 

Questions: 

Does NARS have formal linkages 
with IARCs, international private 
sector research or agri-busess? 
With whom and what type? 

1.4 Effective internal (national) 

linkages 

Questions: 

Does NARS have formal linkages 
with MOA/EXT, other relevant 
ministries, universities, 
development projecis, local 
agri-busnes, private sector 
research organizations? With 
whom and of what type? 

INDICATORS ANSWERS 	 SOURCES
 

Research budget as % of Ag. GDP. Problems of GOK contribution Simons paper 

reaching SR-CRSP in timely 
manner - borrow from US funds & 

Funding level/request payback later. 

Mechanisms: 
Formal, timely meetings 
New project starts based on 
NARS priorities 
New project starts outside of 
NARS priorities 

List and describe: 1 point each 
a) technology exchange; b) training; 
c) networking; d) consultation 

Maximum: 4 points 

List and describe: 1 point each: 
a) Priority setting process 
b) NARS board membership 
c) Training 
d) Technology exchange 
e) Contract research (in & out) 
f) NARS representation on other 

boards 

Maximum: 6 points 
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iSSUES 

Institutional Base 

(cont'd) 

Swanson #8 

QUESTIONS 	 INDICATORS 

1.5 	 Monitoring of impact-leve
 
indicators by parent ministries
 

Questions: 

Who is responsible for baseline and 
time series data collection on List by function/data type. 
production, changes in crop 

produsociologpatterns and input use, natural 
resource management variables,
farm incomes, etc.? 

What datz currently exist? Inventory data sets 

Are data readily exchanged? Identify users for each data eeL 

1.6 	 Human resource management 

Questions: 

Does NARS have a personnel Y/N 

database 

Does a NARS manpower training Y/N
plan exist? 

Is there an adequate career Operating budgel/researcher 
incentive structure to recruit & retain Scheme of service for 
qualified staff? researchers? Y/N 

- Annual attrition rate 
- # of vacancies 
- Proportion of support staff to 

research & technical staff 

ANSWERS 


SR-CRSP 
resident & collaborating scientists 
collaborate with CBS 

SEC annual reports, master 

questionnaire
resident &collorating scientists, 

2 year household consumption 
study of sample households with 
DPGs 

Yes - new 

Yes 1982-92 

Yes, may be training too many 
overseas at one time; problem of 
incorporation of socioeconomics 
researchers and of CRSP staff 
formerly in MDA & MOLD 

Low turnover on CRSP 
substitution of US trained Kenyan 
scientists for US scientists. 

SOURCES
 

Baseline survey initial duster 
Baseline survey 1989 2nd duster

phanesectsoEconomic & sociology projects, 
production systems project 
collaborate with KEFRI, ICAAF, 
CIMMYT, KARl, MLD. EGERTON,
U. Nairobi, PANESA, CARE/Kenya 

PW personal system 

Prepared with ISNAR 
scheme of service 1989 

Price Waterhouse personnel 
system database 

1468-023 
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ISSUES 

Institutional Base 

(c.ntd) 

George? 

....... 

. 

QUESTIONS 

2.0 Intervening Variables 

2.1 Agricultural Policies 

Questions: 

Does NARS have a role in input & 
output price policy development? 

Does FX policy favor ag. sector? 

2.2 Extension services 

Questions: 

What priority is given to extension? 
Who carries out extension activities? 

Extension salaries comparable to 
research salaries of equivalent
levels? 

How effective is extension? 

Is there an adequate career 
incentive structure to recruit and 
retain qualified staff? 

INDICATORS 


Y/N 
Input policy 
Output policy 

Special rates for ag. export/ 
import licensing; Y/N
FX readily available for input 
imports? Y/N 

% Ag. GDP to extension 
List 

Y/N 

3 - highly effective; 2 - moderately 
effective; 1 - margirally effective 
(subjective observation) 

-Operating budget/extension 

officer 
- Annual attrition rate 
- # of vacancies 

ANSWERS 


For CRSP, inputs are provided free 
to encourage demonstration & 
on-farm testing. 

CRSP - beginning to have results 
9 - tor ve ruhto providethog 

extension; have trained ext. 
personnel. Mary field days with 
extension 

Probably between 1 & 2 for CRSP 
farmers 

SOURCES
 

Farmer surveys 
T&V report 
Observation 
Interviews 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

L InstituUonal Base 

(confd) 

B. AtNARS lnsttu and 
i'rogramlevels 

1.0 Research program planning 
and management 

1.1 Development of long-term 

research plan 

Questfons: 

Does institute have a long-term 
research plan? 

Do farmer orgs. participate in plan 
formulation? 

Y/N 

Y/N farmer org. index 

CRSP - yes, determined first in VS, 
then in Kenya 

CRSP no 

NARP 

Swanson #5, 2 

Does the plan articulate priorities
and resource allocations by 
commodities/factors? 

Does it include projections for 
manpower, infrastructure and 
operating funds? 

Y/N 

Y/N 

emphasizes inputs to low-resourcefm es inguimto nui 
farmers neeadng improved nutrition 
& some increased c..h income with 
problem deficits 

CRSP budgets were probably for 5 
year increments 

David ME records 
Check McFarland 

1.2 Development of a program 
structure 

Questions: 

...... 

Does institute have a program 
structure which will effectively carry 
out the long-term research plan? 

Are program leaders appointed? 

Are programs adequately staffed? 

- Existence of national programs 

YINY/N 

# researcher/program# tchncias/rserchrs rato)
# technicians/reseaichers (ratio)# B... MS.,h.D/rogrmB.S., M.S.. Ph.D/program 

CRSP - coordinated with MOALD. 
KARl 

Yes 

Increased over time Kenyan PhD@
replace US profs, MS training 
poie lopovided also. 
FAs trained. See chart 1988 report 

NARP. Baird, Jt. Reviews KARl 
Interviews 

PW personnel databaseISNAR Indicators Series 

Swanson #7 
land 3 
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. ISSUES QUESTIONS 

. Institutional Base .3 Program and budget 

Does institute have a short-term 
program and budger? 

.. ,.........,. ....
 anlyis1.Are farmers involved in determining 
|progans? 

.............
 
Questions. 

"iiiiiiiiiiiii Are programs based on conetraints 

::iiiii~ii:iiii~iHow is research performance 
i~ii~iiii (efficiency) assessed? 

! 

- ii~iiiiiiWho establishes baseline data for 
i !ii~iiiiresearch programs? 

iiiii~iiil;-


.iii.:;li:l Who collects programn-level and 
'!iiiii~ii::institute-level data for evaluation? 

What are career promotion criteria? 

What are criteria for pay increases? 

How effective is the flow of 
information between research and 
itsclients: policy-makers, extension 
services, farmers and others? 

INDICATORS 


Y/N 

Farmer orgs. represented 

Y/N 

- Active annual review process 
- # proecs revised orcancelled 

- # projects redesigned 

- So, io-economic surveys usmed 
ci.
vising proposal? 

Baselin survey 

&Individualscientists, prog. cdirector; 
MEsystem 

List: Publications, advanced 
degrees, collaboration with 
extension. 

Seniority, degree qualifications. etc. 

Mechanisms: Board meetings, 
sessional papers, annual reports, 
meetings with farmer org., bulletins, 
mass media messages. 

ANSWERS 


Yes 

Stageoa1asStagea3nudeCRSP - not inbudget process ppr 
se-probably their KARl Board for
KARl funds MOLD? 

Yes - quite thorough 

Active annual review; 
external CRS P-Wide review. 

Ye - SRCRSP researchers 

Ini c;FAS.spedialuveys 

AlNof these 

Now extending 9 + 11 FR tehpaks, 
training extension agents direct 
contact with station and farmer 
managed on-farm triais withi goats,
fodder, cropping systems, animal 

health, organic fertilizer; teabgak on 

soil fertility & conservation, etc. 
(1988, p. 21) 

SOURCES 

Joint reviews, annual budget 
submission Sion papers 

A.I.D. 

KARl interviews 
KARl library annual reports 
CRSP interviews
and documents 
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ISSUES 

1. Institutional Base 
(contd)
...... 


.... .. ..... 

.............. 


Ii 


Iii~iil:: 


QUESTIONS 

1.5 External communication 

Do institute centers and programshave formal linkages with clients, 

including extension services, 
provicial-levelpolicy makers, 
universities, farmers, private sector 
research and agri-business 
organizations for problem 
identification, program formulation 
and execution? 

With whom and of what type? 

1.. Internal communication 

What formal linkages exist within 
institute, e.g. between programs, 
disciplines? 

How are multidisciplinary problems 

Ho r utapproached? 

Is NR mgtJsustainability
incorporated into redesign? 
(indicate multidisciplinarity) 

INDICATORS 

List linkages: 1 point eacha. problem definition 

b. investigation 
c. analysis 
d. evaluation 
Maximum: 4 points 

a. Problem definition 
ec 

b. Investigation 

c. Analysis
d. Evaluation 

Maximum: 4 points 

Cite examples: 
-Shiftfmmchemicaltobiological 

pest control 
- Agroforestry research 
- Reduced proportion of inorganic 

to organic nitrogen sources 

ANSWERS 


CR3P has "contractuar'agreements with farmers who 

accept goats to be able to do any 
benaficial research 
farmers held harmless firm 
gumplasm to other countries, 
breed, vaccine & variety dev. 
results exchanged. 
loss of goats 

Yesiic~iartinonall 

All projects & activities based onmultidisciplinary premise and 
actually operated largely this way. 

Yes, shift to organic fertilizer;
agroforestry research, concern with 
maintaining soil fertiksy through 
improved agronomic practices. 

SOURCES
 

Ana eotAnnual reports 
Interviews with program leaders
 

Annual reports
Policy statements 

CRSP interviews, station & on-farm 
visits, KEFRI/ICRAF interviews 
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ISSUES 

Institutional Base 

........... (coni'd)
.... 


QUESTIONS 

2.0 	 Financial Resource 
Management 

2....1
Acquisition of funds 

Questons: 

Are funds received by institute 
headquarters, stations .ind 
programs in a timely way and in 
adequate amounts? 

2.2 Funds disbursement 

Questons 

Dvstedegation o ramhes 
have the delegation of authority 
necessary to permit a flexible yet
accountable use of funds? 

Can funds be retained and carried 
over from one year to the next? 

2.3 Aocounting 

Questions 

Are adequate accounting
procedures and staff in place 

throughout the system? 

INDICATORS 


Date requested, date received; 
Programs/projects halted for 
funding shortfalls (# & proportion) 
# of researchers without funded 

projects 

/seems 

Y/N 

FM system centralized Y/N
No. of clearances required? 

Trained accountants at each center? 

ANSWERS 


- K l a 
always late - fide themselves over 
wih CRSP funds 

Apparently, vet station director 
to give CRSP staff autonomy 

Yes for CRSP funds. ? for 
KARl/mold funds 

Yes for salaries
KARl &MOLD 

SOURCES
 

Ass. Dis. Admin. &Fn. 
Simons papers
Price Waterhou_ 

Simons, Baird, Joint Review, 
PW FM systems 

Chedc 	 MOLD. KARl 

Price Watedhus &A.l.D. 
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ISSUES 

I,, 	 Technology
Generation & 

Transfer 

(What are the quantity.Waty are theuqeaof the 

quality anid nature of the 
outputs of the research and 
extension system?) 

QUESTIONS 

A. For the Research System 
1.0 	 Intermediate results (outputs) 

1.1 	 Training Opportunities 

Questions 
What training is available for 

researchers, collaborators and 
clients? 

12 	 Progression of 

experimentation 


Questions 

Is research moving from strategic, 
to applied to adaptive research? 

How much research is conducted 

on-farm? 
How much research has moved into 

the field testing & demonstration 
stages? 

L3 	 Surveys and constraint 
analysis 

Questions 

What studies have been 
initiated/completed on 
characteristics and constraints at 
agro-ecological levels, provincial 
levels, among cultural groups, etc. 
for outputs and inputs. 

How is this information to be used? 

INDICATORS 


# trained ST in-country 

ST abroad 
LT abroad 
(Past 3 years) 

Proportion of research on-station, 
on-farm, being demonstrated (time 
series) 

Research reports - # of trials listed 

# technologies moved from on-farm 

trials to demonstration stage/ 
program 

# projects with constraints analysis 
included 
# other studies analyzed 

List: 	 1 point each 

- research project design 
- research program design
- midcourse correction 

- impact evaluation 
Maximum: 4 points 

ANSWERS 


4 workshops for extension 

3 PhD students in US & returned 
40 publications 1988 
6 conferences attended 
Visits of private & sec. school 
classes & teachers 

Yes, 40 recommendations near 
adaptive research components. 
expansion of project area to 4 new 
dusters (120 househuids) 

numerous - photocopy 

9 tedkpacks 

breed dev. & release Fl & 4 cross 
new feeds developed and 

All, corroborate with CBS, U. 
Nairobi, other stations 
international centers 

SOURCES
 

Personnel system data-base 

Annual reviews extension reports 

Annuel reports 

1986-88 & 1987-88 reports 
Liason Officer reports, SR-CRSP, 

Maize, CFGS 

SR-CRSP. FSR/E reports. 
CIMMYT, PAM 
KARl, Farm Mgt. Unit, CDBS, T&V. 
universities 

1468-023 
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ISSUES 

II. 	 Technology 
Generation & .... Transfer 

........... 

(contd) 

iiiiiiiiiiiiiiiii
(Swanson #10) 
modified 

QUESTIONS 

1.4 	 Interaction between research 
&extension 

How do research & extension 
collaborate? 

How effective is this collaboration? 
What research methodologies have 
been developed/refined to 
encourage client participation in 
research planning, execution, and 
evaluation? 

What methods have been 
developed to monitor and evaluate 
technology transfer and adoption? 

1.5 	 Responses to government
requests for policy advice 

2.0 	 Condusive results 

2.1 	 Technologies 
developed/released 

Questfons 

What new varieties have been 
developed tested, and released to 
clients? (i.e., extension, farmers,
private sector research)? 

What new t hneogi have been 
developed, tested and released to 
clients? -

What recommendat. is have come 
out of commodity programs? 

Has a "Menu" of technological 
choices been developed and 
offered to accommodate different 
systems and situations? 

INDICATORS 

Liaison officers at RRCs - not 
officially appointed work informally
&train at this level 

Nature, frequency of interaction 
Liaison officer? Y/N 

ANSWERS 

Extension at all field days, FA's & 
extension interat on farm (?); at 
district level colleborate. Whether 
formaiy jointly planned trials with 
extension unclear. Do have trials 
national KARl progs &international 

SOURCES
 

CRSP interviews & documents 

KARl manager interview annual 
report, minutes from Board 

NARS annual reports 
Extension reports 

KARl annual reports; program
annual reports, extension 

Lst: 
- Baseline surveys 
- Program-level or center-level 

planning meetings? 
- Field days 
- Annual workshops 

Committees, surveys, reports, 
on-farm research 

- Sessional papers 
- Participation in policymaking bodie: 

-Requests for advice• 

# varieties released 

# of technologies rdcommended to 
extension 

Proportion of programs that have 
released varieties or technoogies 

# of released varieties responding 
to low input vs. high input systems; 
# of tachs with positive NR side 
effects, e.g., alley cropping, cut & 
carry, fodder, silage, zero-grazing 

# jointly planned/implemantd trials.&regiona centers outside Kenya. 
Surveys, special studies, internal 
M&E system CRSP level (see
questionnaire) soaoeconomics 

project - economic model with 50 
constraints &44 activities. 

Surveys, on-farm research, race for 

extension, field days for politicians, 

officials &students, presentations
 
at national &international
 
conference, short courses at
 
universities &institutes.
 

2 swe3t potato - humans 

x sweet potato - river for goats 

1 maize variety
 
Scabania varietal testing & 


. Vaccine, breeding for 
resistances - all respond to low 
input systems. 

Sileage, cut &carry, alt. fodder 
sources, alley cropping (withICRAF) organic manure, 
zero-grazing. 

Primarily geared toward __ 
resource systems most prevalent in 
the area. Technologies adaptable 
to higher resource farmers, eng.
composition of funds, minimal 
blocks,etc. 
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ISSUES 

1I. Technology 
Generation and 
Transfer 
(contd) 

Swanson #17 

QUESTIONS 

2.2 Publications 
Quesuons: 

What scentific, technical and 
farmer-level publications have been 
produced? 

2.3 Inputs 

Questions: 

Are agricultural inputs (seed, 
fertilizers, pesticides, tools) 
available? 

Are there subsectors w/o inputs? 

Are there times of the year when 
inputs are not available, more 
expenlsive? 

How are inputs made available to 
resource-poor/farmers (e.g. small 
packaging, etc.) 

24 
Marketing infrastructure 

Questions: 

Are markets aocessible to all 
producers? 

INDICATORS 


List intemal/extemal 
Level 

scientific 
technical 
farm level 

Distance from household to input 
supply point # of sources of
inputs 
Credit given for inputs 

Y/N: in kind or in cash 
Y/N - high, med, low potential 
Y/N - areas kg/ha 

Y/N - timely delivery; seasonal 
shortages; price fluctuations for 
fertilizer &seed. 

# smallest units seed or fertilizer 
sold/# smallholder units 

regional price variations 
status of rural roads 

(proportion of farm housholds within 
10 km of paved road 

ANSWERS 

see CRSP annual reports 

Supplies from CRSP; extension 
provides some vet6rinery senices 

This highly densely populated small 
farm sector has trouble with input 
availability per COB ag. growth 
report 
timely delRery, seasonal shortages 

fluctuations for fertilizer &seed 

GRSP - careful about sizs;costs, 
low to zero input recommendations 

Goats if sold are fetching good 
prices 

SOURCES
 

KARl, Extension T&V reports.
 
KARl program reports.
 
extension
 
Annual reports
 

Kenya Seed Co.
 
Fertilizer Suppliers 

PAM; KMDP analysis 

Credit agency 
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ISSUES 

II. 	 Technology 
Generation and 
Transfer 

(cont'd) 

Swanson #14.3 

COSwanson #12 

Swanson #14.4 
Swanson #14.5 

QUESTIONS 

8. 	 Forthe Extension stem 

1.0 	 Research
 
results/recommendations
 
accepted and extended
 

Questions: 

To what degree have research 
results been promoted by the
extension service? 

To what extent does extension 

adopt researcher-recommended 
technologies? 

Hv ofTrackingrecommendations tracked? 

Extension methodologies & 

Effectiveness 

Questions: 

What extension methodologies 

have been developed/refined to 
improve axtension participation in 
resarch? 
What extension methodogigies 
have been developed/refined to 

improve the extension-farmer 

linkage?
 

What publications or other media

mechanisms have been produced 
to inform farmers of research 
findings? 

INDICATORS 	 ANSWERS 


All recommendations 
Some
No recommendations 

Why
%recommendation promoted by 
extension 

All adopted 

Some 
None adopted
Why 

s%'stem exists YINExesosevcrprtTracking system applied Y/N 

e0 

Ranked alocation of extension 

agent time in tech, generation and 
transfer activities 

# of program changes based on Field days, including extension, 
feedback from extLepsion provide impact to ongoing &new 

' research. 

# of households with direct contact
with extension agents (male vs. 
female-headed) 
# of new messages by tye 
Actual samples 

SOURCES
 

Interviews T&V reports 
T&V reports 
Liaison officer interviews
Extenson service reports 

Uiaison officer itervew 

T&V agent reports 

T&V on staion or on-farm research 
program dscrptions/evaluations 

Extension audio visual departmentAnnual extension reports 
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ISSUES 

1I. 	 Technology 
Generation and 
Transfer 
(contd) 

QUESTIONS 

C. 	 Intervening Variables 
1.0 	 Mrets 

QuesUons: 

1.1 	 Farm to market roads? 

1.2 	 Does a market information 

system exist for commodities? 

1.3 	 Are tere price constraints for 

commodities? 

1.4 	 Are there required marketing 

channels that must be used? 

1.5 	 Are there commodity 

marketing standards? 

1.6 	 Are the recommended inputs
 
available?
 

2.0 	 Storage and processing 
considerations 

24 	 Is value added at household 
levelfor commoditiesoarevelforcommodties 
examined?of 

22 	 Proportion of post-production 
losses 

13 	Post production processing 

INDICATORS 


Average distance farm to market? 
Proportion transport cost of total 
cost (market prices)? 

Farmgato vs. market prices 
YN 	 on radio 

in pint media 

Farm level profit & loss 

Costs & returns at commodity level 

Value added to commodities 

ANSWERS 


cheese, milk, meat 

Improved dual purpose storage 
structure, baling. fodder drying. 

eary harvesting 

SOURCES
 

farmgate vs. market prces 
PAM. Farm Mgt Unit, A.I.D. 
Market Dev. analysed 

Observation 

CFGS, PAM commodity budgets 
Farm Mgt Unit farm budgets by type

ar 
ORSP reports 

1468-023 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

III. Intermediate Impact 1.o Technology Utilization 
Indicators 1.1 What % of farmers are using 

(Adoption & Beyond) new technologies? 

How can the adoption of 
technologies produced by

NARS be measured, 12Hsttlpoutothethe rS bedmeasur, 1.2 Has total production 
andresuts usoae topreasedon? aland 
foreca probale ict 

Adoption of technology stratified by 
farm size high, medium, low 
potential, maletfemale household 
head. 

Production statistics; yield data; 
use data by commodity & 

region. 
Production 1 area cultivated. 

Random sample 120 new farms for 
phase 3 from 4 dusters, 
considerable atention to 7-headed 
households; all 3 potential areas, 
but all small farms. 

Milk production has increased; 
fodder production increased; maize 
& sweet potatoes (& meats) & 
cowpeas from tested varitiec 

Projecttudle 
Extension service records, e.g. farm 
management unit. 
Special Studies 

Central statistics office 
MOA statistics office 
Remote sensing data 

probably increased in W. Kenya & 
Nyazza. Cheese production began 
in Navasha. 

Have sales of fertilizer, seed, etc. 
increased? 
(Substitute relevant inputs/case 
study) 

Sales records ST may be changes in 
intercropping patterns with maize 

o atve records 
Import/ records 

Has there been a teh-related shift 
in crop mix? 

Tech-related shift in crop mix 
short-term and long-term 

Naonal statictics office
Remote sensing data 

20 Rural agro-industnal 
transformation 

2t 

22 

Has agro-industrial 
transformation occurred? 

..... 

Has research/extension 
resulted in the formation or 
strengthening of farmer 
organizations? 

# of rural-based small enterprises 
by regions (female vs. male-owned) 

... 
10 workers or less? 
Increased rural savings 

- # organizations 
- # members 

KREMU 
MOA 
Soil conservation 
Charles North 
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ISSUES 

III. 	 Intermedlate Impact 
Indicators 

(cont'd) 

~C)V. 	 Impact 

How has investment in 
research influenced the 
economy of the country, interms of incomes,term 	oftincomesom 

"XI 	 productivity, production & 
food security (availability, 
access &adequacy)? 

QUESTIONS 

10 	 Management of natural
 
resource base
 

Questfons: 

3.1 	 Has NR management been 
an element of technology 
adopted? 

4.._.0 Policy changes at sector level 

1.__ famicm. 

0 	 Agricultural productivity 

21 	 Has agricultural productivity 
increased by farm size, etc. 

INDICATORS 


Increased land cultivation (intensive
 
vs. extensive) 

Proportion owned vs. rental land, 

security of access to land
 
% top soil loss, salinization rate
 
Sedimentation rate
 

Price policy; input policy; marketing

policy 


Ie Change in net farm income at 

national aggregate level in 
real trms. 

2. 	Change in net farm income/ 
farm in real terms disaggregated
by farm size male/female
 

household heads
 
3. 	 Changes in net farm income 

per AEPA 

1. 	Change in value of prod/capita. 
2. 	 Change in value of production] 

farm (EAPA, mole/femae). 
3. 	 Change in value of production/ 

farm by farm size. 
4. 	 Change in value of ag. production 

per hectare of agricultural land. 
5. 	Change in value of ag. production 

by unit of ag. investment of 
credit for agriculture. 

ANSWERS 

Yes, all owned, registered land 
before goats given. 

Not yet, animal health policy
impacts likely 

SOURCES
 

Plicy makes endeavour; Simons 

FOyaboFAO yearbook 
World Bank reports 
Treasury reports 

Central statistics offices, MOA, 
Treasury, Credit Bank, FAO 
nutrition statistics. 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

IV. Impact 10 Food Security (national level) 

(ond) 3.1 What is the impact of ag. 
research on food security at 
the national level? 

1. Change in per capita food 
production and consumption. 

2. Change in ag. GDP (including 
non-food crops).

3. Change in %self-sufficiency in 
basic food commodities. 

4. Variability in total annual ag. 
production. 

5. Change in per capita food 
imports by value. 

6. Change in annual carryover
stocks of basicfood stuffs 
(buffer stocks) 

S 1468-023 
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THE NATIONAL CEREALS RESEARCH AND
 
EXTENSION PROJECT DESCRIPTION
 

The National Cereals Research and 
Extension (NCRE) Project expands the 
USAID/Cameroon investment in applied 
cereals and cropping systems research, 
technology transfer, and institution building 
that began in Phase I, from 1979 to 1985 
(Project 631-0013). Phase H began with 
project authorization, on October 10, 1984, of 
a grant of $35.4 million and a loan of $3.6 
million. Phase II has a project assistance 
completion date (PACD) of December 12, 
1994. (In this report, the current contract 
period from 1984 to December 1990 is called 
Phase II. The period from January 1991 
through December 1994 is called Phase 11I.) 
The basic problem identified by the project 
was the lack of agricultural production 
technology adapted to Camcroon's diverse 
agroclimatic zones and the needs of rural 
smallholders. 

The long-term goal of the project is to 
increase agricultural production and rural 
development by building Cameroonian 
institutional capacity for applied agricultural 
research. The purpose of Phase II is to 
provide additional assistance to develop the 
capacity of the Institute of Agronomic 
Research (IRA) to provide high-quality 
research on maize, rice, sorghum, and millet 
and to facilitate utilization of research results 
by farmers. Four liaison structures for 
research and extension, known as testing and 
liaison units (TLUs), are supported in Phase II 
to integrate cereals research into the cropping 
systems of the country's major agroecological 
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zones in a way that focuses on the problems 
farmers face in food production. 

The five major objectives of the project 
are: 

Cereals Research 
The principal objective is to develop the 

capacity of IRA's Cereals Program. This 
research will lead to improved varieties and 
development of appropriate cultural practices. 
Before the project ends the research will 
encompass intereropping systems and 
research on other food and perennial crops to 
develop suitable systems for each 
agro-climatic zone. 

CerealsProgramStaffImprovement 

The second objective is to augment 
IRA's cereals program staff through 
long-term academic training, on-the-job 
training, and short-term 
international research centers. 

training at 

___ a Lis Ut 
Testin and LiaisonUnits 

The third objective is to establish four 
TLUs under IRA's Farming Systems 
Program, each in a different agro-climatic 
zone. The principal TLU activities are: 
(a) short-course training in methods of 
farming systems research and extension, 
(b) on-farm trials and demonstrations and 
(c) diagnostic farming systems surveys. The 
key components in addition to technology 
testing are farming systems description, 
identification and analysis of constraints, and 



active involvement in strengthening 
extension. 

Research Linkages 

The fourth objective is to establish and 
maintain linkages and information exchange 
with international, African and Cameroonian 
research institutions. 

Physical FacilitiesImprovement 1 

The fifth objective is to provide adequate 
physical facilities and equipment for carrying 

out IRA's cereals research program. 

To accomplish the above objectives, 
USAID and IITA have signed a contract 
under which IITA provides technical 

assistance to strengthen IRA's cereals 
esbring ando ronomy proa techad 
establish four TLUs. ITA technical 
assistants are also expected to carry out 
in-service training aheld coordinate 
short-course training, help develop research 
linkages, and identify and procure research 
equipment and supplies, 

NCRE personnel operate from 6 
provinces of Cameroon: Center (Nkolbisson), 
Northwest (Bambui), West (Dschang), 
Southwest (Ekona), North (Garoua) and 
Extreme North (Maroua). Actual work
locations are on IRA experiment stations and 

in numerous farmer's fields throughout each 

province. A total of 18 IlTA staff cooperate 
43 Cameroonian researchers aswith 

counterparts. 

At this time, the following varieties 
have been released or are ready for release: 

LowlandMaize: CMS-8501, CMS-8503, 
CMS-8602, CMS-8704, 
DRM-ESTO-Y, 
CMS-8710, 
NDOCK-8701 

Highland Maize: Shaba, Kasai, 
COCA-SR, BACOA-SR 

Rice: IR-7167, CICA-8, 

BKN-3033, ITA-222 

Sorghum: S-35, CS-54, CS-95, 
CS-61, S-34 

The use of zero and minimum tillage has 
been recommended and adopted by farmers 
resulting in a significant reduction in soil
eoin h s fMrhl"isciiea 
erosion. The use of "Marshall" insecticide as 
a seed treatment for maize and sorghum hasresulted in significantly higher yields than 
other seed treatments. Large numbers of 
mini-kits have been distributed by the TLUs 
as a means of both testing and introducing 
new practices. Several diagnostic surveys 
have been conducted to characterize the 
production systems in different zones and 

identify constraints to increased production.
Eight counterparts are now studying for 
advanced degrees in the USA. Fifteen have 
finished their degrees and have returned to 
their positions in IRA. During the second 
phase of the project twelve in-country training
courses have been conducted on subjects 
ranging from research techniques and 

intensive maize production through surveys 
and computers. 
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NATIONAL CEREALS RESEARCH AND
 
EXTENSION PROJECT
 

THE SORGHUM IMPROVEMENT PROGRAM
 

General Project Description 

Background: 

Sorghum is the major staple cereal in 
North Cameroon and is produced almost 
entirely for human consumption. The crop is 
indigenous to the region and is grown on over 
500,000 hectares. In an attempt to improve 
overall cereal production in Cameroon, 
sorghum was chosen as one of the four 
cereals that the National Cereals Research and 
Extension Project (NCRE) would include for 
intensive research efforts. 

The sorghum breeding component of the 
NCRE was initiated in 1981 following a 
research hiatus of three years when the 
Institut de Recherche Agronomique Tropicale 
(IRAT) terminated their activity in sorghum 
in 1978. The program is funded by USAID 
under a contractual arrangement with the 
International Institute of Tropical Agric-lture 
(IITA) and technical backstopping is piuvided 
by the International Center for Research in 
the Semi Arid Tropics (ICRISAT) through a 
Memorandum of Understanding (MOU) with 
IUTA. The program is an integral part of the 
National Agricultural Research System 
(NARS), the Institut de Recherches 
Agronomique (IRA), and is based at the 
IRA/Maroua Research Station. Current 
program staff include an expatriate sorghum 
breeder as project leader, two national 

sorghum breeders, an entomologist, a part 
time pathologist, and several research 
technicians. Other technical support includes 
the expatriate NCRE agronomist and his staff 
for agronomic input and the NCRE Testing 
and Liaison Unit (TLU) which includes an 
expatriate agronomist, economist and national 
staff for on-farm testing and monitoring. 

Goal and Objectives: 

The major goal of the project is to 
increase sorghum production in North 
Cameroon through improved variety 
development. Objectives designed to meet 
the project goal were defined through 
discussions with the SAFGRAD ACPO, who 
had worked as an on-farm sorghum 
agronomist prior to the NCRE project, and 
former IRA sorghum researchers, who had 
been transferred to other sections. In addition 
to research input, the project also sought the 
advice of the Societe pour le Developpement 
de Coton (SODECOTON) which is the major 
agency for extension and rural development 
in North Cameroon. IRAT reports on 
previous sorghum work were also consulted. 
Through this process, the project oriented the 
bulk of its effort to create high-yielding, 
stable, early maturing, food-type sorghums 
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with disease and insect, resistance for the 
Extreme North Province. 

ProgramEvolution: 

Phase I: 

The first phase of the program 
introduced and tested sorghum germplasm 
from ICRISAT, ICAR, INTSORMIL, and 
neighboring countries. From this screening 
technique the program identified several 
promising varieties to meet its short to 
mid-term objectives while simultaneously 
implementing a more intensive hybridization 
program with exotic and local material for its 
long-term objectives. By 1983 the Nigerian 
bred variety, S35, had been adequately tested 
on-station with positive results and was 
proposed for a series of on-farm tests. The 
decision to test the variety in comparison to 
local varieties on-farm was reached through 
consensus by the IRA/Maroua NCRE TLU 
and SODECOTON at the annual Northern 
IRA-SODECOTON meetings. The tests were 
conducted in complete collaboration with 
SODECOTON on approximately 65 farms in 
the Extreme North Province. SODECOTON 
extension agents were trained by the TLU in 
their respective zones of operation and 
selected the farmers who would manage the 
trials. The agents were also responsible for 
monitoring the evolution of the trials 
throughout the growing season. Periodic 
visits by the TLU staff were conducted with 
the agents at key stages in the growth cycle, 

Results from the on-farm trials were 
presented at the next annual 
IRA-SODECOTON meeting. These results 
indicated that S35 was superior in yield to the 
local varieties by approximately 50%. It is 
important to note, however, that the testing 
year was 1984, the year in which North 
Cameroon, like most of the Sahel, suffered its 
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worst drought in almost 40 years. In addition, 
the variety S35 was significantly shorter in 
maturity cycle than local varieties and 
therefore had a distinct advantage in drought 
years. In any case, it was decided that S35 be 

tested again on-farm in 1985 while the 
breeder multiplied sufficient quantities of 
foundation seed for the seed multiplication 
service. 

Phase II: 

Phase II of the NCRE project was 
marked by the increase in TLU staff and 
better relations with both SODECOTON and 
the Provincial Delegation of Agriculture. In 
addition, the World Bank initiated an 
extensive rural development project, Projet 
Centre Nord, in North Cameroon which 
encompassed experiment station development 
and strengthening. These factors were 
instrumental in creating a well coordinated, 
institutionalized critical mass in both the 
research and extension sectors of North 
Cameroon. 

The second series of on-farm tests with 
the variety S35 were conducted under more 
favorable climatic conditions in the Extreme 
North. Nevertheless, results from these trials 
indicated that the variety S35 maintained its 
high yield but was no longer significantly 
different in yield than the local varieties. 
These results suggested that S35 may be an 
ideal variety which could provide good yield 
in drought years and average yields in better 
years, thus significantly increasing food 
security in the adverse Sahelian environments 
of North Cameroon. 

In 1986, SODECOTON extended the 
variety to farmers. Again, 1986 proved to be 
an exceptionally wet year and feedback from 
farmers indicated that S35 had some 
agronomic problems under these conditions: 



namely, grain mold and bird damage, due to 
the short cycle of the variety which matured 
before the end of the rainy season. In 
retrospect, these problems should have been 
detected at the on-farm testing stage but may
have been "hidden" through the manner in 
which these trials were conducted. In this 
respect, the on-farm trials may have been 
overly researcher managed, following a rigid 
protocol which called for late planting, which 
runs contrary to traditional sorghum planting, 
and a quick harvest which also is not 
traditio,:ally done. 

Despite these problems in the wet zones 
and/or years, S35 was adopted by farmers in 
those areas which typically have a shorter 
growing season and there are indications that 
the variety is well accepted in those regions. 
In 1987, the TLU followed up on the adoption 
of S35 in North Cameroon by conducting a 
survey among farmers who had grown S35. 
It was found that approximately 30% of the 
farmers retained seed to plant approximately 
30% of their sorghum fields in S35 for the 
following year. 

More important is the way in which the 
system allowed feedback from the farmer 
through SODECOTON and the ThU to the 
breeder who then reoriented the program to 
solve the problems of bird damage and grain 
mold and has made significant progress in 
this respect. These interactions were crucial 
to the overall success of the sorghum program 
and have been well institutionalized to insu! 
future success and impact. 

Applying the Framework: 

Since the Sorghum Program is well 
integrated into the NARS, the framework 
developed by ISNAR and modified by the 
MSI Kenya team was found to be appropriate 
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and relatively successful at predicting the 
impact of the program. 

Level I: InstitutionalBase 

The overall institutional and policy 
environment surrounding the sorghum 
program is very relevant. Institutional 
structures and management mechanisms 
which permit critical functions of a research 
system to be effectively carried out exist for 
the sorghum program. As stated in the above 
program description and evolution, the 
sorghum research program was only one
piece of a very effective, dynamic, 
institutional development scheme which itself 
was in the early stages of formation. In this 
respect, the initiation of the research program 
was well timed with the formation and 
development of other critical elements 
necessary for the achievement of impact at the 
farmer level. 

Another key factor that led to the overall 
success of the sorghum program, as well as 
the whole NCRE project, was the input 
received during the design phase of the 
project by the Director of IRA and the 
Coordinator of IRA's cereals program. Their 
input considerably enhanced the overall 
project design and approach not only in 
technical and institutional ways but through 
the basic underlying commitment to the 
project's success by the GRC. It should also 
be added that both of the above persons are 
respected in their fields as strong national and 
international leaders. In addition, 
development agencies, such as 
SODECOTON, were also contacted which 
further engendered a broader institutional 
commitment by other relevant development 
agencies for mutual benefit and success. 



In terms of the sorghum program, the 
above factors led to the development of an 
effective system of feedback from 
development agencies, who represent farmers, 
to the NARS. As stated in the program 
description, this was crucial to the success of 
the sorghum program and since the process is 
dynamic, these linkages have become formal 
and should continue to add to the future 
success of this program. In addition, these 
linkages have facilitated an .effective 
communication system among all IRA 
stations and within specific target zones. The 
NCRE project installed short wave radios at 
all project sites which simplified and 
expedited research implementation and 
coordination. SODECOTON also made 
available their extensive short wave radio link 
to all their sectors which allowed the TLU to 
efficiently conduct their training, 
implementation and monitoring of the 
on-farm trial program. 

Another indicator of sustainable success 
was the program's training component. Four 
national ingenieurs agronomes were identified 
for advanced degree training to the M.S. level 
for the sorghum improvement program and 
two for the Maroua TLU. Mere numbers of 
the trained personnel are probably less 
important than the selection and follow-up 
process for those individuals. The team was 
informed on several occasions that the 
advanced degree training program was 
relatively slow (only 2 of the above six have 
returned) and input from the researchers who 
work day-to-day with the candidates was 
negligible and had little effect on final 
decisions. As 4 result, it may be useful to 
include some indicators on the selection 
process and the location and performance of 
the returned 'trainees. On the other hand, 
short-term and on-the-job training for 
technical staff seems to have been more 
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through nomination by the researchers 
themselves and has had considerable impact 
at the technical and general motivational 
level. 

In general terms our team felt that the 
institational indicators in the evaluation 
matrix were relevant, appropriate and easy to 
gather the necessary data. 

Level 11: Technology 
Generation and Transfer 

A relatively unique component to the 
NCRE Project was the inclusion of a Testing 
and Liaison Unit (technology transfer 
program) at the outset of the project. More 
important has been the evolution of the TLU 
program throughout the life of the project. At 
the beginning of the project in 1982, only one 
TLU was being implemented and it was 
located in the densely populated Northwest 

Province and focused on maize and rice 
research. In 1984, a TLU was formed for the 
Extreme North Province to service sorghum, 
millet, cowpea, and peanut research 
programs. In 1985, another TLU was placed 
in the South Province to service maize, root 
and tuber research programs. Finally a fourth 
TLU was formed for the Center South 
Province to service the lowland maize 
research program. In addition to the full 
ecological coverage the new TLUs provided, 
the TLUs were gradually strengthened 
through the addition of TA staff which 
usually includes an agronomist and an 
economist. 

In terms of the sorghum program, 
technology was generated in the absence of a 
functional TLU program but nevertheless in 
collaboration with former IRA sorghum 
researchers, the SAFGRAD project, and input 
from SODECOTON. The major 



technological product of the program was the 
release of a high-yielding, short cycle, 
food-type sorghum variety, S35. The 
complement of the TLU for the transier of 
this variety did not occur until 1984 with the 
arrival of an on-farm, extension agronomist, 
and has only recently been fully completed 
with the arrival of an economist in 1988. As 
stated earlier, the first activity of the Maroua 
TLU was the extensive on-farm testing of the 
variety in collaboration with SODECOTON. 
As a result, there were no baseline surveys 
conducted on farmer varietal preference and 
traditional sorghum culture. This was 
probably of critical importance for the 
generation of an indigenous crop like 
sorghum, where the population has been 
selecting and refining sorghum varieties for 
thousands of years. The problems this variety 
has experienced since its release in the long 
wet seasons, such as grain mold and bird 
damage would probably been avoided if the 
TLU had been in place at the outset of the 
program. 

Despite those problems, the variety has 
had a high level of success in those zones 
where rainfall is limited and poorly 
distributed. Its success diminishes as you 
move geographically from the northern 
Extreme North Province, around Mora, 
southward. In addition and probably most 
important, the TLU and SODECOTON have 
effectively reoriented the breeding program to 
address the shortcomings of the variety in the 
wetter zones through debate and discussion in 
the annual IRA/SODECOTON meetings. 
Nevertheless, the quality, quantity, and nature 
of the outputs of the sorghum program are 
easily verifiable and available, 

Level III: Intermediate Impact 
Indicators (Adoption and Beyond) 

Technology Utilization: 

The adoption and spread of the variety 
S35 can be verified through two reliable 
sources. Namely, SODECOTON trimester 
reports and TLU surveys. In the first case, 
cultivated area of S35 by the SODECOTON 
farmers can be documented for any given 
year and shows a modest demand for the 
variety since its release in 1986. In no year, 
however, has the demand been greater than 
1000 hectares. This of course does not 
include other development projects and large 
farmers who buy the seed directly through the 
seed multiplication project. Those figures 
should be available at the seed multiplication 
agency, but time was too short to verify their 
availability and the quantity. Also, 
SODECOTON has significantly reduced their 
activity .in the Extreme North which further 
complicates an accurate assessment of 
adoption. 

In the second case, the TLU has 
followed the adoption of the variety by 
surveys conducted in 1987 and 1988 where 
farmers who tested the variety in earlier years 
were interviewed about the success and/or 
failure of the variety in those years following 
the trials. These data generally suggest that a 
third of the farmers who tested the variety 
saved its seed and planted at least a third of 
their next year's sorghum crop to S35. These 
are very encouraging results and also reflect 
the knowledge and speculation of the farmer 
in terms of food security at a family and 
village level. These farmers were by and 
large those who grew the variety in 1984 and' 
saw the enormous advantage of the 

C-1468AB.CHP
 



high-yielding early variety in that drought 
year. As a result, these farmers have kept the 
variety to ensure a certain level of production 
stability over several years. 

Rural Agro-industrial Transformation: 

In this respect, the sorghum program has 
not achieved the relative success of the maize 
program for several reasons. First, sorghum 
is almost entirely consumed for food and beer 
by the farm family/village. Surpluses are 
generally sold in larger markets at low prices 
due the lack of efficient grain storage 
facilities. Despite this deficiency, the team 
was told by the provincial cereal office that 
there is a great demand for food-type 
sorghums, such as S35 in their storage and 
mark,,ting project. This should probably be 
investigated by the TLU economist. 
Secondly, there does not appear to be interest 
by agro-industry which could utilize sorghum 
through transformation into flour substitutes 
or beer. Nevertheless, the sorghum program 
has branched out to investigate these 
possibilities in collaboration with scientists at 
the Food Technology Center in Ngoundere. 
Also, the French-financed Projet Garoua will 
be working in this area in the near future, 

e 
Mlanagement of Natural Resources: 
The sorghum program has addressed 

some of these issues through the agronomy 
component which is investigating rotations, 

agro-forestry, and intercropping schemes and 
their effect on the natural soil resource base 
which is very important on many of the 
marginal North Cameroon lands, 

Policy changes at the Sector Level: 

The project has not evolved sufficiently 
to have had an effect at this level nor was it 
the intention of the project. Instead, the 
USAID portfolio includes an Agricultural 
Policy project whose mandate is to monitor, 
analyze, and make recommendations for 
policy change- at the Ministry level. If 
successful, the effect on sorghum production 
and marketing could be great. 

Level IV: Impact 

Once again, the project has not been in 
existence long enough to accurately assess 
impact in terms of the economy of Cameroon, 
incomes, productivity, production and food 
security. It can be said, however, that 
Cameroon is food self-sufficient and that the 
NCRE project holds promise to sustain that 
sufficiency and increase proi uction. 

Summary: 

The Sorghum Improvement Program of 
the NCRE project was begun in 1982 and has 
evolved into an effective technology

generating program. Four years after its 
initiation the program released a short cycle, 
high-yielding, food-type sorghum which has 
been partially adopted in its target zone. The 
extent of adoption and the key factors that ledtohits doptiovaretavilableandoverfiable 
to its adoption are available and verifiable. 
Paramount among the key factors were the 
establishment and gradual maturity of an 
effective, dynamic, feedback system or forum 
where all relevant and appropriate institutions 
provided significant input into the research 
process at each step in its progression. 
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ISSUES 

I. Institutional Base 

Does NARS have 
institutional structures & 

managmentmechaisms
which will permit all criia 
functions of a research 
system to be effectively 

carrded out? 

0 

SwasonU9I 2ad/o 

QUESTIONS 

A. Atnationa~tl/listerlallevel 

Manageable Interests of Parent 
Ministry and Institute 

1.0 Development ofnational 
eerhpliya trltst 

rsac oiya trltst 
national development policy. 

Questions: 

Does the country have anY/ 
agricultural development plan? 

Does the country have a research 
policy? 

Who monitors the continued 
concordance of research and 
development policis? 

1.1 NARS priorities articulated 
according to research policy 
and resource requirements 

defined based on iterative 
planning exercises. 

Questions: 

What process exists for setting 
research priorities and allocating 
resources? How does this process 
take into account: 

The potential impact of the research 
thrust on the national economy and 
society, indcing the area affected, 
value of the commodity, changing 
demand, urgency of need, 
distribution of benefits, political 
considerations, etc. 

Tho probability and cost of research 
success, including national use of 
existing personnel, infrastructure,
financial resources, etc. and taking 
into account past research results, 
both positive and negative, national 

and international 

INDICA TORS ANSWERS SOURCES 

(Answers for Level I are given in the 
next matrix.) 

Y/N 

Name body 

Level of complexity of analysis: 

0 - no formal priority setting method; 
1 - congruence method;
2.-weighted crite.. or other formal 
method. 

Resource allocation to 
commoities; Index value % 
reachpsoncomfy
research proram. mmo~ 
reachpoam 
(state whether planned or actual) 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Institutional Base 

(cont'd) 

1.2 Effective communication of 
NARS needs and acquisition 
of resources. 

Questions: 

Does NARS receive an adequate 
level of funding from Government? 

Research budget as % of Ag. GDP. 

Does NARS receive the types and 
levels of funding requests from 
donors? 

Funding level/request 

Does NARS effectively coordinate 
donor-financed research activities? 

Mechanisms: 
Formal, timely meetings 
New project starts based on 
NARS priorities 
New project starts outside of 
NARS priorities 

Does NARS initiate the 
identification of donor-financed 
activities? 

Y/N 

1.3 Effective external 
(international) linkages 

Questions: 

Does NARS have formal linkages 
with IARCs, international private 
sector research or agri-business? 
With whom and what type? 

List and describe: 1point each 
a) technology exchange; b) training; 
c)netwoddng; d) consultation 

Maximum: 4 points 

1.4 Effective internal (national) 

linkages 

Questions: 

Does NARS have formal linkages 
with MONEXT, other relevant 
ministries, universities, 
development projects, local 
agri-business, private sector 
research organizations? With 
whom and of what type? 

List and describe: I point each: 
a) Priority setting process 
b) NARS board membership 
c) Training 
d) Technology exchange 
e) Contract research (in & out) 
t) NARS representation on other 

boards 

Maximum: 6 points 

-1 , - 1468-017 2 



ISSUES 	 QUESTIONS 

Institutional Base 1.5 	 Monitoring of impact-level 
indicators by parent ministries 

Questfons: 

Who is responsible for baseline and 
time series data collection on 
production, changes in crop
patterns end input use, natural 
resource management variables, 
farm incomes, etc.? 

What datr, currently exist? 

Are data readily exchanged? 

1.0 Hun.an resource management 

Questions: 

Does NARS have a personnel 
database 

Does a NARS manpower training 
plan exist? 

Swanson A8 	 Is there at. adequate career 
incentive tvructwue to recruit & retain 

qualified staff? 

2.0 Intervening Variables 

2.1 Agricultural Policies 

Quesons: 

Does NARS have a role in input& 
output price poiicy development? 

Does FX policy favor ag. sector? 

INDICATORS ANSWERS 	 SOURCES
 

Ust by function/data type. 

Inventory data sets 

Identify users for each data set 

Y/N 

Y/N 

Operating budget/researcher 
- Scheme of service for 

researchers? Y/N 

- Annual attrition rate 
- # of vacancies 
- Proportion of support staff to 

research & technical staff 

/N 
InputOutputpolicypolicy 

- Special rates for ag. export/ 
import licensing; Y/N 

- FX readily available for input 
imports? Y/N 

o468-017 
3 



.. ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

I. Institional Base Z2 Extension services 

..... (cont'd) Questions: 

-........... What priority is given to extension? % Ag. GDP to extension 
........... Who carries out extension activities? List 

Extension salaries comparable to Y/N 
:......... research salaries of equivalent 

levels? 
....,...G eorge eoeHow effective is extension? 3 - highly effective; 2 - moderately Farmer surveys 

effective; 1 - marginally effective T&V report 
(subjective observation) Observation 

Interviews 

1468-017 "4 
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ISSUES 	 QUESTIONS 

Institutional Base 	 Is there an adequate career. 
incentive structure to recruit and 

(cont d) retain qualified staff? 

B. 	 AtNARSInstituseand 
Programr levels 

1.0 	 Research program planning 
and management 

1.1 	 Development of long-term 
research plan 

Questions: 

Does institute have a long-term 
research plan? 

Swanson #5. 2 Do farmer org. participate in plan 

formulation? 

Does the plan articulate priorities 
and resource allocations by

::j: 	 commodities/factors? 

Does it include projections for 
manpower, infrastructure and 
operating funds? 

1.2 	 Development of a program 

structure 

Questions: 

Does institute have a program 
structure which will effectivelycarry 
out the long-term research plan? 

Are program leaders appointed?
Swanson #7
 
1 and 3 Are programs adequately staffed? 


INDICATORS ANSWERS 	 SOURCES 

- Operating budget/extension
officer 

- Annual attrition rate 
- # of vacancies 

Y/N 

Y/N farmer org. index 

Y/N 

Y/N 

Existence of ntional programs 

Y/N 

# researcher/program personnel database 
# technicians/researchers (ratio) NARP
# B.S., M.S., Ph.D/program ISNAR Indicators Series 

1468-017 
5 



......... ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

1. Institutional Base 1.3 Program and budget 

(cont'd) Questions: 

Does institute have a short-term Y/N 
..............i 
...,...-...-........ 

program and budget? 
.-.........,...... 
.............. Are farmers involved in determining Farmer orgs. represented 

progams? 

Are programs based on constraints Y/N 
analysis? 

1.4 Monitoring and Evaluation 
(M&E) 

Questions 

How is research performance - Active annual review process 
(efficiency) assessed? - # projects revised or cancelled 

How is research quality assessed? - Peer or expert review 
- # projects redesigned 

Who establishes baseline data for Socio-economic surveys used 
research programs? in divising proposal? 

Baseline survey 

Who collects program-level and Individual scientists, prog. directors; 
.. institute-level data for evaluation? M&E system 

What are career promotion criteria? List: Publications, advanced 
degrees, collaboration with 
extension. 

What are criteria for pay increases? Seniority, degree qualifications, etc. 

14.......
 
..............
 



i 

ISSUES 	 QUESTIONS 

Institutional Base 	 Questions: 

(conrd) 	 How effective is the flow of 
information between research and 
its clients: policy-makers, extension 
services, farmers and others? 

1.5 External communication 

Do institute centers and prograims 
have formal linkages with clients, 
including extension services, 
provincial-level policy makers, 
universities, farmers, private sector 
re.csrch and agri-business 
organizations for problem 
identification, program formulation 
and execution? 

With whom and of what type? 
S1.6 	 Internal communication 

What formal linkages exist within 
institute, e.g. between programs, 
disciplines? 

How are multidisciplinary problems 
approached? 

Is NR mgtisustainability 


.......... incorporated into redesign? 


:: : (indicate multidisciplinarity)
:: i~i~~i~ii; 

..............
iii~:46...:7.7..''.i!!i
........... 


....iiiii~
....


...........~3!:
 

..........
':i::i
 

INDICATORS ANSWERS SOURCES 

Mechanisms: Board meetings, 
sessional papers, annual reports, 
meetings with farmer org., bulletins, 
mass media messages. 

List linkages: 1 point each 
a. problem definition 
b. investigation 
c. analysis 
d. evaluation 
Maximum: 4 points 

MfiicInrt on 
a. Problem definition 
b. Investigation 

c. Analysis 
d. Evaluation
Maximum: 4 points 

ahAna eot 
Interviews with program leaders 

Cite examples: 
- Shift from chemical to biological 

pest controlAgroforetryl- Agroforestry reqearch 

. Reduced proportion of inorganic 
to organic nitrogen sources 

Annual reports 
Policy siatements 

1468-017 7 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

1. Institutional Base 2.0 Financial Resource 
Management 

........... 2.1 Acquisition of funds 

Questions: 

Are funds received by institute 
headquarters, stations and 
programs in a timely way and in 
adequate amounts? 

2.2 Funds disbursement 

Date requested, date received; 
Programs/projects halted for 
funding shy,-rtflls (# & proportion) 
# of researchers without funded 

projects 

Questions 

Do station and/or program heads 
have the delegation of authority 
necessary to permit a flexible yet 
accountable use of funds? 

Y/N 

Can funds be retained and carried 
over from one year to the next? 

2.3 Accounting Y/N 

Questions 

Are adequate accounting
procedures and staff in place 
throughout the system? FM system centralized Y/N 

No. of clearances required? 
Trained accountants at each center? 

1468-017 8 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

II. Technology 
Generation & 
Transfer 

A. For the Research System 

1.o Intermediate results (outputs) 

1.1 Training Opportunities 

(What are the quantity,
quality and nature of t 
outputs of the research and 

extension system?) 

Questions 

What training is available for 
researchers, collaborators and 
clients? 

1.2 Progression of 
experimentation 

# trained ST in-country 
ST abroad 
LT abroad 
(Past 3 years) 

LT abroad - 6:4/MS 

2/Maroua TLV 

Personnel system data-base 

Questions 

Is research moving from strategic, 
to applied to adaptive research? 

How much research is conducted 

on-farm? 

How much research has moved into 
the field testing & demonstration 
stages? 

1.3 Surveys and constraint 

Proportion of research on-station, 
on-farm, being demonstrated (time 
series) 

Research reports - # of trials fisted 

# technologies moved from on-farm 
trials to demonstration stage/ 
program 

-Extensive on-farm trials - from 
1984 

-an on-farm extension agronomist
-Testing and Liaison Unit (TLV) 

estingsand 1as4
established 1984 

-One new variety - 535 

Annual reviews extension reports 

Annual reports 

Extension reports 

analysis 

Questions 
Whatinitiated/completedstudies have been 

on 

anitiatd/coinpctedeo
characteristics and constraints at 
agro-ecological levels, provincial 
levels, among cultural groups . etc. 
for outputs and inputs. 

# projects with constraints analysis 

included 
# other studies analyzed 

No baseline surveys on farmer 

varietal preference or traditional 
sorghum culture 

How is this information to be used? List: 1 point each 

- research project design 
- research program design 
- midcourse correction 

1 

- impact evaluation 
Maximum: 4 points 

1 

1468-017 
9 



..............ISSUES 

::.;.....+
...
 
.-.. ......
. ,
 

II. 	 Technology 
Generation & 

. Transfer 
(cont'd) 

.............
.,,
 

(Swanson #10) 
modified 

....,...........,.,iiiiiiiiiiii
 

............. 


QUESTIONS 

1.4 	 Interaction between research 
& extension 

How do research & extension 
collaborate? 

How effective is this collaboration? 

What research methodologies have 
been developed/refined to 

encourage client participation in 
research planning, execution, and 
evaluation? 

What methods have been 
developed to monitor and evaluate 
technology transfer and adoption? 

1.5 	 Responses to government 
requests for policy advice 

2.0 	 Conclusive results 

2.1 	 Technologies
developed/released 

Questions
 

What new varieties have been 

developed tested, and released to 
clients? (i.e., extension, farmers, 

private sector ;esearch)? 

What new technologies have been 
developed, tested and released to 
clients? 

What recommendations have come 
out of commodity programs? 

Has a "Menu" of technological 
choices been developed and 
offered to accommodate different 
systems and situations? 

INDICATORS 


Nature, frequency of interaction 
Liaison officer? YIN 

# jointly planned/implemented trials, 

List:
 
- Baseline surveys 

- Program-level or center-level 
planning meetings? 

- Field days 
- Annual workshops 

Committees, surveys, reports. 
on-farm research 

- Sessional papers 
- Participation in policymaking bodi 
- Requests for advice 

# varieties released 

# of technologies rqcommended to 
extension 

Proportion of programs that have 
released varieties or technologies 

# of released varieties responding 
to low input vs. high input systems; 
# of techs with positive NR side 
effects, e.g., alley cropping, cut & 
carry, fodder, silage, zero-grazing 

ANSWERS 	 SOURCES 

TLV - tech. transfer program 
established 1984 - could have 
avoided problems with new variety
if established earlier. 

-One 	 varief", released, agronomic NARS annual reports 

work also 	 Extension reports 

-investigating rotations, 

agro-foretry, and iterropping
 
schemes
 

1468-017 	 10 



ISSUES QUESTIONS 

II. Technology 
Generation and 
Transfer 
(contd) 

2.2 Publications 

Questons: 

What scentific, technical and 
farmer-level publications have been 
produced? 

3 Inputs 

Swanson #17 

Questions: 

Are agricultural input (seed.fertilizers, pesticides, tools) 
available? 

Are there subasedos w/o inputs? 

Are there times of the year wheninputs are not available, more 
expensive? 

How are inputs made available to 
resource-poor/farmers (e.g. small 
packaging, etc.) 

Marketing infrastructure 

Questions: 

Are markets acoessible to all 
producers? 

INDICATORS ANSWERS SOURCES 

List iternal/external 
Level 

scientific 
technical 
farm level 

1984 one new varity released Annual repods 
Extension reports 

Distance from household to inputsupply point. # of sources of 
inputs 

- Credit given forinputsY/N: inkind or in cash 

Y/N - high, med, low potential 

Y/N - areas kg/ha 
YIN - timely cleivery seasonal 
shortages; price flucuations for 
fertilizer &seed. 

# smallest units seed or ferer 
soldj# smaliholer units 

- regional price variations 
- status of rural roads 
(proportion of farm housholds within 
10 km of paved road 

1468-017 



ISSUES 

II. 	 Technology 
Generation and 
Transfer 

(contd) 

Swanson #14.3 

Swanson #12 

Swanson #14.4 

QUESTIONS 

B For thMe Extenslon ystem 
1.0 	 Research 

resultstrecommendations 

accepted and extended 

Quesons-

To what degree have resedrch 
results been promoted by the 
extension seivice? 

To what extent does extension 
adopt researcher-recommended 
technologies? 

How is adoption of 

recommendations tracked? 

2O0 	 Extension methodologies & 
Effectiveness 

Questlons: 
What extension methodologies 


have been develop"ed/refined to 

improve extension participation in 

research?
 
What extension methodologies 

have been developed/refined to 


improve the extension-farmer 


likage? 


What publications or other media 

mechanisms have been produced 

to inform farmers of research 

findings? 

INDICATORS 


AN recommendations 
Some 

No recommendations 


Why 
% recommendation promoted by 
extension 

All adopted 
Some 
None ,pted 

Why 

Tracking system exists Y/N 

Tracking system applied Y/N
 

Ranked allocation of extension
 
agent time in tech. generation and
 
transfer activities
 

# of program changes based on 

feedback from extension 


# of households with direct contact 

with extension agents (male vs. 

female-headed)
 
# of new messages by type 

Actual samples 


ANSWERS 


-Probably all recommendations 
-Probably al adopted 
-TLV staff & SODECOON agents 

monitor farm trials 

Results from trials presented.A 
meetings w/researchers previous 

on farm trials overly researcher 

managed. 

Surveys amo farmers led to 
reorientation of program 

Good interaction between farmer 
and SODECTION &the TLV 

SOURCES
 

T&V reports 
Liaison officer intenmws 
Extension service repots 

Liaison o Tcer inteniews 
Extension service reports 

T&V on station or on-farm reserch 
programdescriptione/evauations 

Aemxteno ots 
Annual exten.io 

1468-017 
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ISSUES 

If. 	 Technology 
Generation and 
Transfer 
(conrd) 

O:: 


C. 
1.0 

1./ 

1.2 

1.3 

1.4 

1.5 

1.6 

O..0 
2.1 

2.2 

2.3 

QUESTIONS 

intrvening Variables 
Markets 

0:suns 

Farm to market roada? 

Does a market information 
system exist for commodities? 

Are thare price constraints for 
commodliea? 

Are there required marketing
channels that must be used? 

Are there commodity 
marketing standards? 

Are the rcommended inputs 
available? 
Storage and processing 

considerations 
Is value added at household 

level for commoies 
examined? 

Proportion of post-productionlosses 

Post production processing 

INDICATORS ANSWERS SOURCES 

Average distance farm to market? 
Proportion transport cost of total 
cost (market prices)? 

Farmgate vs. market prices 

Y/N on radio 
in print media Observatin 

Important considerations - lack of 

Farm level profit & loss 
efficient storage facdtes 

F hodgeb by type of fm 

Costs & returns at commodity level 

Valua added to commodities 

1468-017 
13 



ISSUES 	 QUESTIONS 

Ill. Intermediate Impact 1.O Technology Utilization 
Indicators 1.1 What % of farmers are using 

(Adoption &Beyond) new technologies? 

How can the adoption of 1.2 Has total production
technologies produced by increased in a commodity or
the NARS be measured, region?nresults used to 

andduresults usedforecast probable impact Have sales of fertilizer, seed, etc 
on the national economy? increased? 

(Substitute relevant inputs/casestudy)C 

Has thare been a tech-related shift
in crop mix? 

2.0 	 Rural gro-industrial 
transformation 

21 	 Has agro-mindustrial
transformation occurred? 

22 	Has researd/extension 
resulted in the formation or
strengthening of farmer 
organizations? 

INDICATORS 


Adoption of technology stratified by 
farm size high, medium, low 
potential, male/female household 
head. 
Production statistics; yield data;
lan u by commoity & 
region.druh 

cultigated
Production I area cultivatedn 

Sales records 

Tech-related shift in crop mixshort-term and long-term 

# of rural-based small enterprises
by regions (female vs. male-owned)
10 workers or less?
Increased rural savings 

- # organizations 
-

ANSWERS 

30% of farmers who tested new 
variet, planted it as 30% oftheir 
next years crop. 

-North Cameroon - new variety
indudimg produc. during drought 
and average yield in better 

-Modest demand for new variety 

SOURCES 

Project studie 
Extension service records, e.g. farm 
management unit-
Specal Studies 

Central statics office 
MOA statistics office 
Remote sensing data 

op st eumporttExpot records 

Rmten ses dataRemrote swnsing data 

1468-017 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

III. Intermediate Impact 
Indicators 

(contd) 

A0 Management of natural 
resource base 

Questions: 

3.1 Has NR management been 
an element of technology 
adopted? 

increased land cultivation (intensive 
vs. extensive) 
Proportion owned vs. rental land, 
security of access to land 
% top soi los. salinization rate 

4._0 Policy changes at sector level Sedimentation rate 

C,V. Impact 
How has investment in 
research influenced the 

1.0 Net farm income 

: : 

Price policy. input policy; marketing
policy 

Howhasinvetmen inWorld 
1. Change in net farm income at 

national aggregate level i 

FAO yearbook 
FAO yerbBankc rspoft 
Tremwyrepos 

economy of the country, in 
terms of incomes, 
productivity. production &
food security (availability.access &adequacy)? 

real terms. 
2. Change in net farm income/ 

farm in real terms disaggregated 
by farm size male/femalehousehold heads 

20 
2.1 

Agricultural productivity 

Has agricultural productivityIncreased by farm size. etc. 

3. Changes in net farm income 
per AEPA 

1. Change in value of prod/capita. 
2. Change in value ofproduction/ 

farm (EAPA, malefemale).
3. Change in value of producion/ 

farm by farm size. 
4. Change in value of ag. production 

per hectare cf agricultural land. 
5. Change in value of ag. production 

by unit of ag. investment of 
credit for agriculture. 

aedit 
TrYi 

ofi 
,s4tait Ba. 

,FO
FAO 

1468-017 
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ISSUES QUESTIONS WDICATORS ANSWERS SOURCES 

IV. Imp to Food Security (national level) 

.... 

31 What ia the impact of ag.
research on food security at 
the natinal level? 

1. Change i per capita food 
production and consumption. 

2. Change in ag. GDP (Includng 
non-food crops). 

3. Change in % self-sufficiency in 
basic food commodiies. 

4. Variability in total annual ag. 
production. 

5. Change in per capita food 
imports by value. 

6. Change In annual carryover 
stocks of basic food stuffs 
(buffer stocks) 

1468-017 16 



MAIZE BREEDING IN THE WESTERN HIGHLANDS 1
 

General Proect Description 

When the original IITA project team 
arrived in Cameroon in 1981-1982, little 
significant work had been done in cereals 
improvement in Cameroon. One important 
exception to this rule wr.S the work done on 
open-pollinated maize varieties by Dr. 
Ayuk-Takim, then director of the IRA 
Bambui station and the principal maize 
breeder in Cameroon. At that time IRA had a 
number of varieties suitable for both the 
humid highlands (>1000 m) and humid 
lowlands (<1000 in). The highland varieties 
included Polyhybrid 290 developed by Mr. 
Praquin at Dschang in the 1960s and several 
varieties developed by Dr. Ayuk-Takim in the 
1970s (COCA, BACOA, MLC, COCAB, and 
BACOB). Polyhybrid 290 was actively 
extended to farmers by UCCAO for several 
years prior to 1982 and a considerable 
proportion of farmers were growing it at that 
time. In the North West Province, a few 
progressive farmers came to IRA-Bambui 
each year to obtain COCA and other IRA 
varieties. However, a study conducted by Mr. 
E. Ngong-Nassah in 1980 showed that the 
vast majority of farmers were unaware of the 
existence of improved varieties (McHugh, 
1989). 

The TLU began testing maize varieties 
on farms in 1982 and continued through 

1985. In 1989 two new high altitude
(>1600m) varieties and two maize streak 
resistant varieties were provided to the TLU 
for another round of on-farm testing. In 
addition, the TLU tested selected varieties 
provided through CIMMYT to NCRE's 
maize breeder and several varieties from 
Zaire. 

The ThU has taken several 
complemetary approaches to on-farm testing
of maize varieties. The first involves 
researcher-managed, farmer-implemented 
(RMFI) trials, the second involves 
farmer-managed trials in which the TLU 
provides the seed and returns periodically to 
monitor the farmers' plots. The third 
approach involves the provision of 
"mini-kits" and was implemented beginning 
in 1983. The mini-kits contain all the 
materials necessary to perform a field trial 
including seed, fertilizer, measuring string, 
plot labels, instruction sheet, observation 
sheet and a preaddressed envelope. The kits 
have been distributed by extension agents 
from MIDENO and UCCAO at a rate of 
about 300 per year since 1983. They are 
planted under the supervision of the extension 
agent who records the necessary observations 
over the season and the farmer's comments 
and mails the form to the TLU. 

This annex draws heavily on abrief report prepared by Dernot McHugh entitled "NCRE/TLU On-Farm Maize 
and Rice Research and the Adoption of Improved Practices inthe Western Highlands of Cameroon (1982-89)." 

C-1468CC.CHP 



On-farm trials conducted in this manner 
permitted screening of 14 varieties and 
retention of six for release to farmers. The 
screening process has been rather detailed and 
diverse in its objectives including: 1)yield, 2) 
disease resistance, 3) plant type (with short 
plants preferred for intercropping), 4) 
farmers' observation, and 5) exclusion of 
varieties with similar performance. In the 
North West Province three mid-altitiude and 
two lowland varieties have been distributed. 
In the West province PH290 is still the 
preferred improved variety because of yield 
performance. In the high altitude areas of the 
North West Province, mid-altitude cultivars 
were outperformed by local varieties in field 
trials begun in 1984. Only this year were two 
varieties made available for preliminary 
testing on farms that were specifically 
designed for high altitudes. 

While this annex focuses on breeding of 
new maize varieties, it should be noted that 
considerable complementary agronomic work 
has also been done through the TLU. This 
includes trials focusing on fertilizer 
requirements and plant density. Since 1984 
all on-farm maize trials have involved 
intercropping with either Eb elus beans or 
groundnuts. 

Applying the Evaluation Framework 

LevelI: Institutional Base. 

The overview of the NCRE project as 
noted above applies to this particular section 

as well. However, tlere are particular aspects 
of the institutional base that are specific to the 
Western highlands. In particular is the 
important role played in this area by two 
parastatal organizations with whom the 
project works closely: UCCAO and 
MIDENO. The former is a coffee growers' 
cooperative that provides inputs such as 
fertilizer and seeds to farmers.2 As such, 
timeliness of inputs is only occasionally a 
Problem in this region. UCCAO engages in 
seed multiplication and does a respectable 
job, although some problems have been 
reported. MIDENO, a multi-donor, 
multi-faceted integrated rural development 
project, is newer than the NCRE project. 
They provide training of extension staff who 
until recently worked entirely on coffee 
production. They also have their own 
Planning, Evaluation, and Monitoring Unit 
(PEM) that is actively engaged in numerous 
on-going agronomic and economic surveys. 
These surveys complement the more detailed 
but less current data collected by MINAGRI. 

NCRE team members report that the 
cooperation and commitment of IRA has been 
a big factor in the success of their project to 
date. Lines of authority are clear and 
researchers appear to have wide latitude in 
carrying out their research in accordance with 
the overall NCRE plan. Staff turnover has 
been relatively low. IRA funding appears to 
have been somewhat erratic, though 
individual researchers appear to have had 
considerable latitude in spending within their 
budgets with only the usual auditing. The 

Currently, the only fertilizer used is 20-10-10. It is apparently optimal for coffee but not for maize. USAID's 
newly-created fertilizer project has as its goals the privatization of the fertilizer industry and the diversification of 
fertilizers available through in-country mixing. This should also tend to lower the cost of fertilizer (and
presumably increase the usage) in the future. Credit for fertilizer purchases is provided in some areas by a 
network of small credit unions. 

C-1468CC.CHP 
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program is also adequately staffed; indeed, 
taken as a whole, the NCRE project is quite 
large, having nearly 20 expatriate staff, 

The marketing picture for maize is 
unclear. Different sources appear to have 
different views as to the current picture. 
Some argue that the market is nearing 
saturation while others argue that price levels 
are quite high as a result of demand by animal 
agriculture. There is little question that 
chicken raising has caught on in a big way in 
Cameroon; every city of any size has 
numerous "chicken parlours" where 
middle-class Cameroonians (and visiting 
teams such as this one) can get chicken and 
french fries and/or plantain dinners. 
However, more data on the marketing 
situation for maize is clearly necessary and 
will become urgent as the number of farmers 
adopting new variety packages increases, 

Communications overall with both 
UCCAO and MIDENO are excellent, though 
they are hampered by the lack of telephone 
service to the B3ambui station. (This 
represents a deterioration of service that 
existed in colonial times and has been 
abandoned.) 

The funding situation was excellent until 
recently when the local fiscal crisis (caused 
by declining oil and export crop revenues) 
forced severe cutbacks. Rather than promise 
the impossible, the GRC asked AID to pick 
up counterpart project costs for the near 
future. How long this will be necessary 
remains to be seen. 

Level 1l: Technology 
Generation and Transfer. 

Researchers have had numerous training 
opportunities under the NCRE project. 

C-1468CC.CHP 

Expatriate staff report that many of those 
selected for further training have been 
well-qualified. 

The TLU system appears to have been 
very effective in moving research onto the 
farm. While not using a farming systems 
methodology in the narrow sense, the TLUs 
have borrowed heavily on that philosophy. 
One researcher did suggest, however, that 
agricultural economic baseline studies at the 
inception of the project would have been 
helpful. Over time the research program has 
moved more and more from the station to the 
farm. And, with that, the mix of staff has 
been the subject of ongoing discussion. 

As noted above, extension and 
(especially) development agencies participate 
in on-farm testing. Trials are jointly planned 
and implemented and farmer participation in 
evaluation is taken seriously. 

Numerous new varieties have been 
tested and released along with 
recommendations as to plant density, 
intercropping, and fertilizer applications. 
Storage losses, on the other hand, remain a 
serious problem in this relatively humid area 
of the country. 

No scientific papers on maize have been 
produced by the staff of the Bambui station. 
A few publications for extension agents have 
been produced. On the other hand, no effort 
has been made to develop extension bulletins 
for farmers. A radio show for farmers has 
been developed. 

Marketing issues are also raised at the 
technology transfer level. Some reliable price 
data for maize over time exist. Nor are there 
commodity marketing standards for the crop. 
Moreover, only a small percentage of the crop 



is marketed as maize has been the major 
staple food crop in this region for some time. 
In the mid-altitude zone maize acccounts for 
74% of the market value of field crops but 
only 6%of the value of crop sales. Similarly, 
in the highlands, maize accounts for 42% of 
market value but only 8% of sales, 

Level III: Intermediate Impact Indicators. 

A recent survey by the PEM estimated 
that 46% of all North West Province farmers 
(61,000 farmers) have adopted the improved 
variety package, although NCRE staff suggest 
that these data are probably overestimated. 
However, adoption does not necessarily mean 
that all practices are adopted on all fields, 
The seed produced by MIDENO would plant 
an area equal to 25-30% of the maize growing 

area in the province; however, only a part of 
this is packaged and sent out for distribution 
and not all of it is distributed since MIDENO 
cannot accurately forecast farmer demand. In 
addition, since the new cultivars are 
open-pollinated varieties rather than hybrids, 
farmers can and do save their seed from year 
to year and might even give some of it to 
neighbors to try. The PEM unit plans to carry 
out another yield study in 1990 that may 
resolve some of the shortcomings of previous 
studies. 

Level IV: Impact 

To date no impacts can be observed due 
to the short time elapsed since release of new 
cultivars. 

C-1468CC.CHP 
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PEM REPORTS 

Those marked P are planning studies, those marked C have been undertaken by external
agencies. Baseline surveys have been included under planning studies because they were intended 
to have significant inputs to the implementation of Phase I. 

P 	 Baseline Socio-Economic Survey, 1984.
 
Extension Survey, Report No. 1: Socio-Economic Background of Maize Contact
 
Farmers, 1984.
 
Extension Service Survey, Report No. 2: Maize Package Adoption, 1984.
Extension Service Survey, Report No. 3: Yields of Second Cycle Improved Maize, 1984. 

PC 	 Baseline Survey of Protein-Energy Malnutrition in Donga Mantung Division, 1984. 
Internal Mid-Term Evaluation Report, 1985. 

PC 	 Study of Oil Production and Processing in Momo Division. 

P 	 A Guide to the MIDENO/FONADER Credit Component. 
Arabica Coffee (Re)planting 1984 - Farmer's Practices.
Report on the Training Workshop for Members of the Provincial Technical Committee of
 
MIDENO.
 
Report on the Evaluation of the Campaign Against Bush Fires, 1984.
 

PC 	 NWCA Transport Study. 

PC 	 Coffee Processing Study. 

P 	 Water Supply Study.
 
Uncompleted Water Supply Schemes.
 

P 	 Palm Oil Production in Momo Division. 
Credit Service Study, 1985/86, Report No. 1: Analysis of Applications and GrantsSocial and Economic Characteristics of Loan Recipients.Credit Service Study, 1985/86, Report No. 2: Coffee Credit Survey.
Credit Service Study, 1985/86, Report No. 3: Food Crop Credit Survey.

The MIDENO/PDA Central Coffee Nursery Programme.

Coffee Production Survey, 1988.
 
Village Extension Worker Performance Study, 1987.
 

Agricultural Production Programme Evaluation Study. 

PC 	 PAFSAT/MIDENO Marketing Study. 

PC 	 NWCA/COOPMIFOCC Evaluation Study. 
Maize Farming Systems Study, 1987. 

C-1468CC.CHP 
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P 	 Assessment of the Resources, Constraints and Level of Production of the Livestock 

Sector, Northwest Province 1987. 

PC 	 Input Supply Study, 1988. 

P 	 Maize Storage Investigation, 1985. 
Report on the Meeting of the Provincial Technical Committee, May 1987. 
Report on the Meeting of the Provincial Technical Committee, January 1989. 
Coffee Nursery Study, 1987. 
Review of Central Nurseries, 1989. 

PC 	 Management and Organization Study, 1989. 

PC 	 Extension and Adaptive Research Evaluation and Restructuring Study, 1989. 

P 	 RDF Proposals, 1989. 
Technical Description of Project Components, 1987. 
MIS Report, 1989. 

P 	 Cassava Grater Credit Line Feasibility Study, 1989. 

C-1468CC.CHP
 



INTERMEDIA TE IMPACT INOICA TORS A. TRIX
 
ISSUES 

1. Insitutional Base 

Does NARS have 
institutional structures &
management mechanismsmanagw emt ancicms 
which will permit anl critical 
functions,of a research 
system to be effectively 

carried out? 

SWa 

Swanson #9:1 andlor 2 

QUESTIONS 

A 	 Atnatlonaljnlnlster2jIjevel 

Manageable Interests of Parent 
Minlstryand Institute 
1.0 	 Development of national 

research policy as it relates to 
national deve!opment policy. 

Questions: 

Does the country have an 

agricultural development plan? 

Does the country have a research 
policy? 

Who monitors the continued 

concordance of research and 
development policies? 

1.1 	 NARJ priorities articulated 
according to research policy 
and resou-ce requirements 
defined based on iterative 
planning exercises. 

Questions: 

What process exists for stting 
research priorities and allocatingresources? How does this process 

take into account 


The potential impact of the research 

thrust on the national economy and
 
society, including the area affected,
 
value of the commodity, changing
 
demand, urgency of need.
 
distriution of benefits, pc,.itical
 
considerations, etc.
 
The probability and cost of research 


success, including national use of

existing personnel, infrastructure, 

financial resources, etc. and taking 

into account past research results,

both positive and negative, national 

and international
 

INDICATORS ANSWERS SOURCES 

Y/N 

Y/N 

Name body 

ye 

yes 

MESRES 

MINAGRI 

MESRES 

Level of complexity of analysis: 

0 no formal priority setting method; 
I - congruence method;, 
2 weighted criteria or other formal 
method. 

0 

Resource allocation to 

commodities; Index value %cer o ndevcomeo%ty 
research proram 

(state whether planned or actual) 

yes 

1468-021 



ISSUES QUESTIONS 

I. Institutional Base 

(cont'd) 

1.2 Effective communication of 
NARS needs and acquisition 
of resources. 

Questions: 

Does NARS receive an adequate 
level of funding from Govarnment? 

Does NARS receive the types and 
levels of funding requests from 
donors? 

Does NARS effectively coordinate
donor-financed research activities? 

Does NARS initiate the 
identification of donor-financed 
activities? 

1.3 Effective external 
(international) linkages 

Questions: 
Does NARS have formal linkages 
with IARCs, international private 

sector research or agri-business? 
With whom and what type? 

1.4 Effective internal (national) 

linkages 

Questions: 

Does NARS have formal linkages
with MONEXT, other relevant 
ministries, universities, 
development projects, local 
agri-business, private sector 
research organizations? With 
whom and of what type? 

INDICATORS ANSWERS 	 SOURCES
 

Research budget as % of Ag. GDP. NO 
.34% 

CDSSAISNAR Report 

Funding levet/request CDSS 

Mechanisms: - Formal, timely meetings 

- New project starts based on 
NARS priorities 

- New project starts outside of 
NARS priorities 

Yes 

Yes 

List and describe: 1point each 
a) tschnology exchange; b) training; 
c) networking; d)consultation 

Maximum: 4 points 

List and describe: I point each: 
a) Priority aetting process 
b) NARS board membership 
c) Training 
d) Technology exchange 
e) Contract research (in &out) 
f) 	 NARS representation on other 

boards 

Maximum: 6 points 

2 
2 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Institutional Base 

::ss*::Kss*:(contd)(cont'd)i 

1.5 Monitoring of impact-evel 
indictors by parent ministrie 

Questions: 

isstMiii 

Who is responsible for baseline andtime series data collection on 

production, changes in crop 
patterns and input use, natural 
resource management variables,
farm incomes, etc.? 

Ust by funcdiondaa type. MINAGRI, Development Agencie 

What data currently exist? 

Are data readily exchanged? Inventory data sets 
Identify users for each data et. 

1...6 Human resource management 

:j.:. iiii:Questlons: 

S 

LU 

Swanson # 

Does NARS have a personnel 
dalabase 
Does a NARS manpower training 

plan exist? 
Isthere an adequate career 
incentive structure to recruit &retain 
qualified staff? 

Y/N 

Y/N 

Operating budgetfresearcher 
Scheme of service for 
reearche? Y/NYes 

- Annual attrition raie- # of vacancies 
- Proportion of support staff So

research &technical staff 

yes 

Yes 

LOW 

20.1 ISNAR (qimtionabls) 

2.0 Intervening Variables 

2.1 Agricultural Policies 

.Questons: 

Does NARS have a role in input& 
output price poky development? 

Does FX poi)cy favor ag. sector? 

Y/N 
Input poliy
Output policy 
- Special rates for ag. expor/ 

import icensing; Y/N 
- FX readily available for inputImports? Y/N 

No 

Yes 

1468-021 3 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

I. Institutional Base 22 Extension services 

(o,'d) Questions: 

What priority is given to extension? 
Who carries out extension activities? 

% Ag. GDP to extension 
Ust 

World Bank Sector Study 

Extension salaries comparable to 
reeasrch salaries of equivalent 
levels? 

YIN Yes 

How effective is extension? 3- highlyP, eciive; 2- moderately 
effectv ; 1 marginally effective 
(uL-jerzive observation) 

2 - Dev. Agencies 
1 - MINAGRI 

Farmer surveys 
T&V report 
Observation 

George? 

Is there an adequate career 
incentive structure to recruit and 
retain qualified staff? 

- Operating budget/extension 
officer 
Annual attriton rate 

-# of vacancies 

1468-'_1 
4 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

L Institutional Base 

(conrd) 

. AtNARSnsfarband 
Programlevels 

1.0 Research program planning 
and management 

.. 
1.1 Development of long-term 

research plan 
Questions: 

Does institute have a long-termmee rc'pl nY/N 
research plan? 

Ye IRA Action Plan 

Do farmer orgs. participate in plan
formulation? No 

Swanson #5, 2 

l:ss the plan articulate priorities 
-I resource allocations by 

cominodities/factors? 

Doo, it indude projections for 
manxower, infrastructure and 
operating funds? 
1.2 Development of a program 

structure 

Y/N 

Yes 

Questfons: 

-'::j:out 

Does institute have a program 

the long-term research plan? 
- Existence of national programs Yes NARP 

Are program leaders appointed? 
Are programs adequately staffed? 

Y/N 
# researcher/program 

* technicians/researchers (ratio)
# B.S., M.S., Ph.D/program 

Yes 

10 

2 
0, 8, 2 estimated 

pesonnel database 
NARP 
ISNAF Indicators series 

Swanson #7 
1 and 3 

1468-021 



ISSUES 

1. Institutional Base 

(conrd) 

QUESTIONS 

1.3 Prgam andbudget 

Questions: 

Does institute have a short-erm 
program and budget? 
Are farmers involved in determining 

progams?
 
Are programs based on cstraints 


1.4 Monitoring and Evsluaion 
(M&E) 

Questions 

How is research performance 
(efficiency) assessed? 

How is research quality assessed? 

Who establishes baseline data for 
research programs? 

Who colects program-level and 
institute-level data for evaluation? 

What are career promotion criteria? 

What are criteria for pay increases? 

INDICATORS 


YIN 

Farmer orge. represented 

Y/N 

- Active annual review process 
- # projects revised cr canceled 

- Pw or expert review 
- # projects rede*ied 

- Soco-econonic surveys used 
indivising proposal?Baseline survey 

Indivdual scientists, piog. diretors; 
M&E system 

List: Publications, advanced 
degrees, collsboration with 
extension. 

Seniority, degree qualifications, etc. 

ANSWERS SOURCES
 

Yes 

Yes 

Yes 

Yes, but ineffective 
No project system 

Poor 

Pu , advanced degree 

Peronl evalualon 

1468-021 6 



ISSUES 	 QUESTIONS 

Institutional Base 	 Questions: 
(contd) 	 How effective is the flow of 

information between research and 
its clients: policy-makers, extension 
services, farmers and others? 

1._.15External communication 
Do institute centers and programs 
have formal linkages with clients,including extension services, 
provincial-level policy makers, 
universities, farmers, private sector 
research and agri-business 
organizations for problem
identification, program formulation 
and execution? 

With whom and of what type? 

1.6 Internal communication 
What formal linkages exit withininstitute, e.g. between programs.diacinee? 

How are multidisciplinary problems
approached? 

Is NR mgtisustainability 
incorpor.ed into redesign? 
(indicae muftidicinay) 

17DICATORS ANSWERS SOURCES 

Mechanisms: Board meetings,
sessional papers, annual reports,
meetings with farmer org., buletints, 
mass media messages. 

List linkages: 1 point each 
a. 
b. 

problem definition 
investigation 

c. 
d. 

analysis 
evaluation 

Maximum: 4 points 

Mutidciplinarity: 1 point each 
a. Problem definition 
b. Investigation 

Annual reports 
Intennews wilh program leaders 

c.d. Analysis
Evaluation 

Maximum: 4 points 
Through commodity progs. 

Annual repot. 

Cite examples: 
- Shift from chemical to biological 

No but moving in 1hat direction P icy rnentm 

pest control 
- Agroforestry research Yes 
- Reduced proportion of inorganic 

to organic nitrogen sources 

1468-021 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Institutional Base 2.0 FknncW Resource 
Managemnent 

(oonrd) 
Z-fn qson of funds 

Questions: 

A re hnd sreceved by ineft e 
headquarten,stations and 

-
-

D1ate 
rg 

rque sed date rei e 
a sp oet at dIr(1) No. not anymo re 

programs (1) in a firely way and funding shortfall (# & prprto) (2) No 
(2) in adequate amounts? - # of researchers without funded 
22 Fundsdisi urement prooets 

Questfons 

Do station and/or program heads 
have the delegation of authority 

Y/N 
Yes 

necessary to permit a flexitle yet 
aountable use of funds? 

Can funds be retained and carried 
over from one year to the next? Y/N 

2.3 Accounting 

Quesfons 

Are adequate scouenting 
procedures and staff in placethroughout the system? system centrized YINNo. of clearanes required?

Trained accountants at each center? 

1468-021 



ISSUES QUESTIONS 

II. Technology A. For the Research SystemGeneration & 
1.0 	 Intetmediate results (outputs)

Transfer 
1.1 	 Training Opportunities 

Questions(What are the quantity,
quality and nature of e ~What~ traning is available fr 
outputs of the research and researchers, collaboratoss and 
extension stm?) dients? 

1.2 	 Progression of 
experimentation 

Quesdons 

Isresearch moving from strategic, 
to applied to adapive research? 

How much research is conducted 
on-farm? 

How much research has moved into 
the field testing &demonstration
stages? 

31. Surveys and constraint 
analysis 

Quesfons 

What studies have been 
initiated/completed on 
characteristics and constraints at 
agro-ecological levels, provincial 
levels, among cultural groups, etc. 
for outputs and inputs. 

How is this information to be used? 

INDICA TORS ANSWERSSOURCESANSWERS

Confusion of levels here. Need to
ak about A.I.D. project sources. 

# bained ST in-counPtry 
ST abroad 
LT abroad 
(Past 3 year) 

Proportion of research on-station, Not doable at NARS level Annual reviews exnuion reports 
on-farm, being demonstrated (timeseries) 

Research reports # of tias listed Annual reports 

# technologies moved from on-farm 
trials to demonstration stage/
program 

Exten repo t 

# projeds with consrkints analsis A. but varies inWu. 
included 
# other studies analyzed ? 

List: 1 point ech 

- research project design 
- research program design 
- midcourse correction 

1 
1 
1 - 4 

impact evaluation 1 
Maximum: 4 points 

1468-021 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

II. Technology 
Generation & 
Transfer 

(conrd) 

(Swanson #10) 
rnodied 

1.4 Interaction between research 
&extenson 

How do research & extension 

collaborate? 

How effectie isthis collaboration? 

What research methodologies have 
been developed/refined toencourage client participation in 
research planning, execut _,and 
evaluation? 

What methods have been 
developed to monitor and evaluate 
technology transfer and adoption? 

Nature, frequency of interaction Formally, annually 

Liaison officer? Y/N Yes 

# jointly plannedfumplemented trials.High, but at prog. level 
Ust 

- Baseine surveys
- Program-level or center-level 

planning meetings? 
Field days 
Annual worfiops 

Committees, surveys, reports, Dv. Agences do i i some mmon-farm research 

1.5 Responses to government 
requests for policy advice 

- Sessional papes 
Participation inpolicymalding
Requests for advice 

None 

20 Conclusive results 

2.1 Technologies 
developed/released 

Quesvions 
What new varieties have bo 
developed tested, and released to 
clients? (i.e.. extension, farmers. 
private sector research)? 

variee release NAIRS annual rsporb 
Extenlon mpods 

What new technologies have been 
developed, tested and released to 
clients? 

#of technologies recommended to 
extension 

Agronomic tech. pIcg. 

What recommendations have corre 
out of commodity programs? 

Proportion of programs that have 
released varieties or technologies 

Has a 'Menu of technological 
choices been developed and 
offered to accommodate different 
systems and situations? 

# of released varieties responding
to low input vs. high input systems; 
# ofteche with positive NR side 
effects, e.g., alley cropping, cut & 
carry, fodder, silage, zero-grazing 

Yes 

1488-021 
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ISSUES 	 QUESTIONS 

Technology 22 Publications 
Generation and Questons:
Transfer 
(conrd) 	 What scientific. technical and

farmer-level publications have been 
produced? 


3 InPuls 

Quesdons: 

Are agricultural inputs (seed,fertilizers, pesticides, tools) 
available? 

::xi.Credit 

Are there si or w/o inputs? 

SArethere times of the year wheninputs are not available, more 

expensive? 
How are inputs made available to 
resource-poor/farmers (e.g. small 
packaging, etc.) 

24
 
Marketing infrastructure 

Questfons: 
Are markets accessbe to all 
producers? No 

INDICATORS 


List intemal/external
Level 

s ific 

technical 

farm level 


Distance from household to inputsupply point # of sources of 

inputs 
given for inputs 

Y/N: inkind or in cas 
Y/N - high, med, low potential 
Y/N - areas kg/ha
Y/N - timely delivery; seasonal

aes; prce fiucuaion for 

fortilizer & seed. 
# smallet unit seed or fertilizer 
sold/# smallholder units 

- regional price variations 
- status of rural roads 
(proportion of farm housholds within 
10 km of paved road 

ANSWERS SOURCES 

Annual reports 
Etension reports

Few 
Many reports -not formal pubs
 
Few
 

Yes- for some peole 
Yes 

Unclear 

50 kg fertilizer 
mma pesides 

Yes- high 
Poor 
Very low 

1468-021 



ISSUES 	 QUESTIONS 


1I. 	 Technology B. For the Extension System 
Generation and .0 Resarch 
Transfer restusrecommendations 

(contrd) 	 accepted and extended 

Questions: 
Swanson #14.3 

To what degree have researchNeutIenpootdb-hN 	 results been promoted by theoe 
extension service? 

... ... 

To what extent does extension 
adopt researcher-recommended 
technologies? 

Swanso #12 	 How -s adoption of 
recommendations tracked? 

20 	 Extension methodologies & 

Effectiveness 

Questions: 

What extension methodologies 
have been developed/refined to 
improve extension participation in 
research? 

Swanson #14.4 What extension methodologies 
Swanson #14.5 have been developed/refined to 

improve the extension-farmer 
linkage? 

What publications or other media 
mechanisms have been produced 
to inform farmers of research 
findings? 

INDICATORS ANSWERS 	 SOURCES
 

All recommendations 
Some 
No recommendations 

Why 
% recommendation promoted by 
extension 

Some T&V reportsLiaison officer interviews 

Extension service reports 

All adooted 
Some 
None adopted 
Why 

Tracking system exis Y/N 
Tradcing system alied Y 

Some 

Yes 
Yes 

Uaion officer inerews 
Extension service reports 

Ranked allocation of extension 
agent time in tech. generation and 
transfer activities 

TLUs T&V agedt reports 

# of program changes based on 
feedback from extension T&V 

T&V on station or on-farm research 
program decipljon/evaluation 

# of households with direct contact 
with extension agents (male vs. 
female-headed) 
# of new messages by type 
Actual samples 

m 
memos 

bultis, radio, field days, 
Extension audio visual department 
Annual extension reports 

1468-021 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

11. Technology 
Generation and 
Transfer 
(conrd) 

c. 
1 

1.1 

Intervening Varbls 
Makets 

Quesions: 
Farm to market roads? Average distance farm to market? 

Proportion iranspod cost of totalcost (market prices)? 

Meaning? 

1.2 Does a market information 
system exat for commodities? 

Farmgate vs. market pices 
Y/N on radio 
in print media 

No. not imely 

1.3 Are there price constraints for 
commodites? Ceilings? Yes for some 

1.4 Are there required marketing 
channels that must be used? 

Not o food 

1.5 Are there commodty
marketing standards? 

1.8 

2.0 

Are the recommended inputs
available? 
Storage and processing 

2.1 
considerations 
Isvalue added at beuehold 

level for commodities 
examined? 

Farm level profit & less Yes 

2.2 Proportion of post-harvest 
losses 

Costa & returns at commodity level 

2.3 Post harvest processng Value added to commodities 

1468-021 
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ISSUES 


Ill. 	 Intermediate Impact
Indicators 

(Adoption &Beyond) 

How can the adopion of 
technologies produced by 
the NARS be measured,arid results used to 

forecastprobable impact 
on the national economy? 

QUESTIONS 

1.O 	 Technology Utilization 
1.1 What % of farmers are usng 

new technologies? 

1.2 	 Has total production 
.increasedin a commodity or 

region? 
regin 

Have sales of fertilizer, seed, etc. 
increased? 
(Substitute relevant ir~puts/case
study) 

Has there been a tech-related shiftin crop mix? 

20 	 Rural agro-industrial 
transformation 

2 1 	 Has agro-induatral 
-transformation occurred? 

22 	 Has research/extension
resulted in the formation or 
strengthening of farmer 
organizations? 

INDICATORS 


Adoption of technology stratified by 
farm size high, medium, low 
potential. malelterale household 
head. 
Production statislics; yield data; 
land use data by commodity& 

ejion.and I used totvated. 
Production 1area cultivated. 

Sales records 

Tech-reLted shift wiciop mixshort-term and long-term 

# of rural-Iased small enterprises
by regions (female vs. male-owned) 
10 workers or less? Unavailable 
Increased rural savings 
- # organizatons 

- #members 

ANSWERS 

Tech specific 

AMAIZECAM 

No 

SOURCES 

Project studies 
Extension service records, e.g. farm 
management unit. 
Special Studies 
Central statistics office 

OA sras ffce 
MOA statstirm office 
Remote sensing data 

¢,oo 	 aiVImport/Exportrecords
records 

National statics oftce
Remote sensing data 

1468-021 
14
 



ISSUES iiii QUESTIONS 

II. 	 Intermediate Impact 3o Management of natural 
Indicators resource base 

(contd) 	 Questions: 

S3. 	 Has NR management been 
an element of technology 
adopted?

Xsecurity 

_4.0Policy changes at edor levl 

jV. Impact 

How has investment in 1.0 Net farm income 
research influenced the 
economy of the country, in 
terms of incomes. 
productivity, production & 

food security (availabiility, 

access &adequacy)? 


2. .0Agricultural productivity 
2.1 	 Has agrcultual prti 

increased by farm size, etc. 

INDICATORS 	 SOURCESANSWERS 

Increased land cultivation (intensive 
vs. extensive) No 
Proportion owned vs. rental land,

of access to land 
% top BOO Ices, saiization rats 
Sedimentation rate 
Price Pevel input po-c, maletng None 

Prim_ n FAlcyyeatpoic.makoinoN
FAO yeabook 

1. Change in net farm income at 
national aggregate level in N avaalabi 

Word Bank repodrs 
Treaury reports 

real terms. 
2. Change in net farm income/

farm in real terms disaggregated 
by farm size male/female 
household heads 

3. Changes in net farm income 
per AEPA 

1. Change in value of prod/apita
2. Change in value of production,farm (EAPA, malelfemale). 
3. Change in value of production]/ 

Cntralsti offi MOA.
Treamury. Credit Bank, FAO 

taibis. 
farm by farm size. 

4. Change in value of ag. producion 
per hectare of agricultural land. 

5. Change in value of ag. production
by unit of ag. investment of 
credit for agriculture. 

is 
1468-021 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

IV Impa .0 Food Security (national level) 

(ontd)3. Whattheimpactofag. 1. Change in per capita food Notavailabe 
research on food security at 
the national level? 

production and consumpion. 
2. Change in ag. GDP (incucfng 

non-food crops). 
3. Change in %self-sufficiency in 

basic food commodities. 
4. Variability in toteJ annal ag. 

production.
5. Change in per capita food 

rnports by value. 
6. Change in annual carryover 

stocks of baeic food stuffs 
(buffer stocks) 

1468-02,1
 



MAIZE AGRONOMY/GAROUA
 

I. General Project Description 

The maize agronomy research program
is a component of the Cereals Agronomy 
Unit, based in Garoua, and is part of the 
National Cereals Research and Extension 
P'oject within the Ministry of Higher
Education (MESRES). The Unit devotes 
most of its resources (70%) to maize, and 
places secondary emphasis on sorghum and 
millet, 

The objectives of the maize agronomy 
research program are to: (a) develop
improved and adaptable packages of 
agricultural practices for maize in the context 
of the different cropping systems used in the 
main maize-growing zones of North 
Cameroon; (b) evaluate the impact and 
interaction of the main climatic, soil, biotic, 
and management constraints on the 
production of maize and associated cropping 
systems and alleviate them; (c) participate in 
the extension of the improved
agro-technologies in close cooperation with 
the agencies in charge of rural development; 
and (d) train national counterparts and 
technicians in agronomic field research. The 
research effort of the program has focused on 
the conservation End management of soil, 
water and fertilizer, cropping schemes, social
and economic constraints to production
(product palatability, credit, inputs, markets 
etc.), and the adaptability of technological
packages generated in conjunction with theregional development agency and farmers. 

The program has been in existence since1982, and was developed to support crop 
diversification, improve food security and 
increase production of maize in a region
traditionally dominated by cotton. The 
program is integrated with the development 
agency, SODECOTON, the cotton marketing
parastatal which provides inputs (fertilizers,
pesticides and seeds) and extension services 
to farmers. The maize agronomy program 
conducts on-station and on-farm agronomic
research, demonstrations with farmers, and 
training of SODECOTON extension staff. 

Due to the provision of inputs and 
markets, SODECOTON wields considerable 
power in the local economy. SODECOTON 
provides agricultural inputs on a credit basis, 
extracts promises of a percentage of land area 
planted to cotton (around 66%), and then 
subtrac loan balances from value of the 
cotton, aize, and peanuts it then buys from 
the farmer at harvest. Only farmers under 
contract with SODECOTON have access to 
their inputs, but these inputs are also utilized 
on maize and other crops. A consequence of 
the decline in world cotton prices and reduced 
GRZ subsidies on cotton supports has been a 
decline in land area planted in cotton ad an 
increase in area in maize. 

The maize agronomy program, although
administratively independent of 
SODECOTON, is somewhat under its 
tutelage. The program develops its researchworkplan with considerable input fromSODECOTON management in conjunction 
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with feedback from the SODECOTON 
extension agents. The maize agronomy 
program management concedes that this 
process requires considerable jawboning, but 
results in identifying specific technological 
needs and has worked well to date. The 
program also identifies farmer and extension 
agent training programs through participant 
input and perceived needs. The program 
invites review of on-station experiments by 
SODECOTON extension agents and requires 
that SODECOTON agents help in identifying 
locations, conducting, and analyzing on-farm 
experiments. 

The maize agronomy program does not 
have an associated Testing and Liaison Unit 
(TLU) as do most of the other NCRE 
programs. However, with the extension 

ca.pacity of SODECOTON and the strong 
leadership and integration of the maize 
agronomy program and SODECOTON, many 
aspects of the TLU model are essentially 
there. SODECOTON develops and provides 
to its extension agents, extension kits which 
are based on the agronomy prcgram's results 
and recommmendations, which utilize both 
diagrammatical and written instructions of 
cultural practices including plant spacing, 
fertilizer amounts and placement, pesticide 
usage and optimal harvest maturity. The 
program identified the need for, and has 
extended, a very short season (60 days) corn 
variety, developed by the NCRE lowland 
maize breeding unit, to help farmers 
overcome the "hunger period" from April to 
August (the growing season for the cotton and 
majority of other food crops.) This has 
helped to improve labor efficiency on the 
remaining food and cotton crops. 

The success of the maize agronomy 
progamis ndprent th Cerals 

Agronomy Unit, has had benificial effects on 

C-1468DD.CHP 

SODECOTON. Diversification of the 
production area has increased the sale of 
seeds, fertilizers, herbicides, farm tools, and 
related equipment (small mills and shellers). 
The increase in area under maize production 
has also increased me effeciency of 
SODECOTON's extension effort and its 
mechanized industrial capacity. 

II. Applying the Evaluation
 
Framework
 

A. Introduction 

The maize agronomy program is nestled 
within the Cereals Agronomy Unit (Garoua) 
in the NCRE project, which itself is in the 
structure of iRA and MESRES. The program 
w:'kplan and activities are generally expected 
to fall within the national development 
strategy and the agricultural development 
plan. IlTA, the implementing technical 
assistance contractor, has developed an 
increasingly supplementary role in the project 
as the educational and managerial level of 
Cameroonian staff has improved. 
Additionally, the transfer of a previously key 
player in the national program, Jacques 
Eckebil, to the UTA staff at Ibadan has 
furthe.r helped to augment the conceptual and 
m-Aagerial maturity of the national staff 
through the vested interest of . .s ITA 
relationship. 

B. Level I Institutional lase 

The initial development and success of 
the maize agronomy program has been 
dependent on the institutional base 
established at the national and ministerial 
levels. The answers to questions regarding
the presence of agricultural development 

p rese arc l t h pedplans and research policy with periodic 



review at the national level are all affirmative, 
The national government played a leading
role in the conceptual development of the 
project design and has maiata:ted an active 
role in both project implementation policy 
and modification of priorities as economic 
conditions have changeJ and research results 
have provided information concerning the 
cost-effectiveness of research on certain 
commodities (i.e. rice). 

€7. Level H Technology Generation 

Information concerning Level II 
indicators is readily available. The Cereals 
Agronomy Unit chief at Garoua, Dr. Henri 
Talleyrand, requested and received training in 
communication skills following a rather 
grilling interview from an A.I.D. officer early 
on in the project. Since that time, 
documentation of technology generation, 
inter- and intra-institutional collaboration, 
training, on-farm trials, farmer feedback and 
farmer adoption rates has been made, 
compiled, and graphically displayed with 
bulletin boards of figures and photographs, 
brochures, Cameroon Television interviews, 
experiment reports and inclusions in NCRE 
annual reports. In addition to the 
above-mentioned public relations-oriented 
approach, technically oriented data is 
available that covers the wide range of the 
programs activities which is disaggregated by 
crops (and crop mix), varietal trials, cultural 
practices, geographical regions, collaborators, 
training programs, technologies 
recommended, technologies actually 
extended, and farmer feedback surveys, 

The coilaborative nature and integration 
of the program with SODECOTON, provides 
continual informal appraisal of the technology 
generation and transfer process. Research 
objectives, trainirg activities and extension 
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techniques concerning the technology 
gene.ation and extension process may also be 
reviewed more formally at a semi-annual 
work-plan review the Cereals Agronomy Unit 
conducts with SODECOTON. 

D. Level II Intermediate Impact Indicators 

Indicators of technology adoption are 
only marginally within the mandate of the 
maize agronomy program or the Cereals
Agronomy Unit. The Cereals Agronomy Unit 
does document results of on-farm trials, but 
documentation of adoption and diffusion iF 
considered to fall with the extension servic! 
of SODECOTON. SODECOTON has 
detailed information on cultural practices, 
fertilizer usage, and yield data that can be 
disaggregated by year, age, gender, and farm 
size, due to its need to forecast yields and 
monitor repayments of input credits. Farmers 
outside of the SODECOTON program may 
still (and probably do) use seeds, fertilizers 
(resold by participating members), and the 
associated technologies developed in 
conjunction with the maize agronomy 
program; however, documentation is not 
available. 

Management of the natural resource base 
has not been an overriding issue in the 
development of technology outside of the 
general awareness of the necessity for 
sustainable agricultural technology. The 
agronomic sustainability of the natural 
resource base generally requires more time to 
evaluate than economic sustainability, 
because additive effects of a degenerating 
process may not become agronomically 
apparent until after numerous cropping cycles 
(soil fertility and structure degradation). Due 
to the nature of the environment (the amount 
and distribution of rainfall), and the 
marketing structure of SODECOTON, crop 

c\
 



rotations on a large portion of the cultivated 
land are generally limited to cotton, a cereal 
grain (maize, sorghum or millet), cowpeas 
and peanuts. Awareness and attention to the 
problems associated with natural resource 
base management orc being made in the 
design of Phase Ill of the NCRE project. 

E. Level IV lmpact 

Impact in the region covered by the 
maize program and SODECOTON is 
documented. SODECOTON has reported 
increases in the number of maize farmers, 
total maize area (132%), total maize 
production (394%), total income from maize 
(394%), yield per hectare (113%), increase in 
farmer income (113%) and better nutrition for 
the farm family. Additionally the price of 
maize in the North Province has not collapsed 
(although prices do fluctuate seasonally) 
following these large increases in production, 
indicating that the maize is moving into other 
regiors of the country. 
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INTERMEDIATE
.ISSS 

..Institutional Base 

Does NARS have 

institutional structures & 
management mechanisms 
which will permit all critical 
functions of a research ... 

system to be effectively
carded out? 

Swanson #9: 1 and/or 2 

QUESTIONS MMPACT.I..INDICATORS ANSWERS .AT....ATRISOURCES 

A. Atna.t.onal/m.ln serj..ev.. 

ManagIeble Interests of Parent 

Mlnistryand Institute 
1.0 D of national 

research policy as it relates tonational development policy. 

Questions: 

Does the country have an 
agricultural development plan? 
Does the country have a research 
powny
Who monitors the continued 

YIN 

Y/N 

Name body 

Yeg 

ye Meares(Niry of Scientific 
Research and Iligher Educalion) 

concordance of research and 
development policies? 

1.1 NARS priorities articulated 
according to research policy 
and resource requirements
defined based on iterative 
planning exercises. 

Questions: 

What process exists for setting
rasearch priorities and allocating
resources? How does this process 
take into account 

The potential impact of the research 
thrust on the national economy and 
society, includng the area affected, 
value of the commodity, changing 
demand, urgency of need,
distrbution of benefits, political 
considerations, etc. 
The probability and cost of research 

Level of complexity of analysis: 

0 no formal priority setting method; 
1 congruence method; 
2 - weighted criteria or other formal
method. 

0 

success, including national use of 
existing personnel, infrastructure, 
financial resources, etc. and taking 
into account past research results, 
both positive and negative, national 
and international 

Resource allocation to 
commocy

research personnel/commoodgy 
research program. 
(state whether plnned or acua) 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Institutional Base 1.2 Effective communication of 
NARS needs and acquisition 

(conrd) of resource . 
Questions: 

Does NARS receive an adequate 
level of funding from Government? 

Research budget as % of Ag. GDP. 0.34% CDSS 
ISNAR IRA Report 

Does NARS receive the types and 
levels of funding requests from 

Funding level/request 

donors? 

Does NARS effectively coordinate Machanisms: 
donor-financed research activities? - Formal, timely mestings 

- New project starts based on 
Yes 

NARS priorities 
New project starts outside ofNARS prorities 

No 

Does NARS initiate the YI yes 
identificatimn ofdonor-financed 
activites? 

1.3 Effective external 

(intemational) linkages 

Questions: 
Does NARS have formal linkages IW and describe: 1 pont each A 4 
with IARCa, international private 
sector research or agri-business? 
Wth whon, and what type? 

a) technology exchange; b) training; 
c) networldng; d) consultation 

Maximum: 4 poko 

1.4 Effective internal (national) 
Ukages 

Questions: 

Does NARS have formal linkages 
with MONEXT, other relevant 

List and describe: 1 point each: 
a) Priority setting process Yes 

ministries, universities, b) NARS board membership Yes 
development projects. local 
agri-business, private sector 
research organizations? With 

c) Training 
d) Technology exchange 
e) Contract research (in & out) 

Yes 
yes 
Yes 

whom and of what type? f) NARS representation on other 
boards 

Yes 

Maximum: 6 points 6 points 

1468-020 
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ISSUES QUESTIONS 

Institutional Base 1.5 Monitoring cl impact-level
kxdlcaom by parent miistries(oonrd) 

Qtmesfons. 

Who is responsible for basline and 

t eries data colection anst 
production, ch&inges in crop 
patterns and input use, naturd 
resource management variables, 
farm incomes, etc.? 

What data c'm.& oxis? 

Are data reacily exchanged? 

1.6 	 Human resource management 

Quesdons: 

Does NAR 	 have a personnel 

Does a NARS mau ower training
plan exist? 

SwansonSIs 	 ther mwitanig8oveacean.adequate career0 rentveatructure to recruit & retain 
qualified staff? 

2.0 Inteivenng Varlabjes 

21 Agricultural Policie. 

Questions: 

Does NARS have a role in input 

outplt price policydevelopment? 

Does FX policy favor ag. sector? 

INDICATORS ANSWERS SOURCES 

by hncn~dd e Ag. Cer" 
G Devel:pned Agenci 

Inventory data setsI t a c a 
• et*f user for each dateset 

YN Ye 

Y/N 
No 

- Sheme t service fo 
reearcher?YPN 

-Annual4 attritio rate 
- of vacancies 
-Proportion of st~podt stafflob 

research & technical saff 

Y 
yes 
LOW 

0.5% QuedMnb DMta 

"/NN 

Irpt poicNo
OutPut policy 

-Xia rates for ag. export/ 
import licensing; YIN 
FX readiy evailWle for input 
imports? Y/N 

Yes 

Yes 

1468-020 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

I. Institutional Base 12 Extenslan eer ices 

(oxntd) Questlon: 

What prioity i given to extension? 
Who carries out extansion adiviies? 

% Ag. CDP to extersion 
List 

Wodd Bank Ag. ExL Sector Study 

.... 

. ,George? 

Extension alas comparable to 
research salariee of equivalentlevel.? 

IHow affective h,6X eAsioF? 

YN 

3- highly effective; 2  modgtgely
effective; 1- marginaly effective 

(subjectv dooivafior) 

Yes 

Faner suwveyel. Minag 
T&V report 
Oivgvator.-Dev. Agency 

Isftheanadequat caree 
incentive structure to recruit and 
retain.qualified Staff? 

Operating budpet/extension
officer 

- A~nnujal atiioti nat 
- # of veac.es 

Unavel" 

14S"-20 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Insitulonal Base M. AtNAR83 u* and 
ftograil Jewes 

(oond) 
1._0 Research program planning 

and managament yes 

1.1 Development of Iong-larm 
research plan 

Questrons: 

DGo instiute have a bnc-t 
resea-ch plan? 

Y/N yes 

Do farmer orge. participate in plan
$orrnulaton? Y/N farmer org.index 

N 

Doesa Mi plan articulate priorit Y'N Yes 

and resource aloc.tions by
ccmodx~iiestactors? 

Swanson #5.2 
Does it indude projections or 
manpower. infrastructure and Yes 
operafing funds? 

1.2 Development of a program 
structure 

o C~uesIf ns-

Does inslmuts have a program - Existence of national programs Yes HARP 
scture which wil efetvear carry
out the long-tern' research plan? 

Are program leaders sppined? YIN yes 

Ara lrog'ane adsqu,,eiy staffed? # researcer/programn
# techniclans/reeearchers (rstio) 

10
2/11 (aftertra~nhgx corprlad)M,-on pfwnld~= 

# B.S., M.S., Ph.D/program NAR kbcstore Seris 

Swanson #7 
I and 3 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

L Insttluonal B3s 1.3 Program and budget 

(confd) (iuestloas. 

Does institute have a short-term 
program and budget? 

YiN 

Are farmem involved indete'ining Former oqg. rsprened 
progams? 

Are prcgyarns based on constraint. IVIye 
analysis?I 
1.4 Monitoring and Evaluation 

(M& -) 

Queuors 

How isresearch performance Active annual review process 
(offciecy~asesed? rojctsrevised or canonled 

How I. resarch quaity assessed? P- or xf projects reeindPol Poo 

Who estalishes baseline data forresearch programs? Soi- cooi surveys5 uN5 sed
indvisintg propoeal? 

- Baseline survey 

evlprt gne DridoprmtAgencies 

Who collects program-level and 
InsOitute-laveldata for evaluation? 

Individual scientists, prog. diredtore;
M&E system 

xxWhat are career promotion aiterm? List: Publications. advanced 
degrees, collaboration with 

Pronleauo 

What are criteria fr pay increases? Saniority. degre qualcations etc. Pub 
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ISSUES QUESTIONS 

1. Institutional Base Ques~ions: 
(cordd) How effective is the flow of 

infonmtion between research and 
its clients: poticy-makers, extension 
services, farmers and others? 

1.5 External communication 

Do institute centers and programs 
have formal inkagae with clients, 
including extension services, 
provincia-level policy makers, 
universities, farmers, private 
research and agri-busines 

edor 

organizations for problem 

XN 
identification, program formulation 
and execution? 

With whom and of what type? 

1.8 Internal communication 

What formal linkages exist within 

institute, e.g. between programs,
discipline? 

How are multidisciplinary problems 

IsNR mgtisustainkabuity 
incorporated into redesign? 
(indicate mutdiscipinarnty) 

INDICATORS ANSWERS SOURCES 

ruchnisms:Board meetings, 
sessional papers. annual reports, 
meetings with farmer org.. bulletins, 
mass medip messages. 

List linkages: 1 point each 
a. problem definition 

b. investigation 
c. analysis 
d. evaluation 
Maximum: 4 points 

Yes 

4 

MtI ariy 1 point each 

aPltd finitIon 
b. Invesiaionb. Investigation 

c. Analyzis 
d. Evaluation 
Maximum: 4 poir!Is 

Cite examples: 
- Shift from chemical to biological 

pst controlAgroforestry research 
Reduced proportion of inorganic 
to organic nitrogen sources 

4 

yc t 

Yes 

Yes 

Not relevant 

Annual report 

Interviews with progran leaders 

Annual repots 
Policy atatement 

1468-020 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

InsJItutlonai Base .0 Financial ResourceMamgement 
(--onrd) 

. . Aoquisron of funds 

Questions: 

Are funds reocived by institute 
. headqatadem, stations and 

Date raqueeted, d received; 
- Programs/projecte halted for 

No 

programs in a tmely way and in 
I adequate amounts? 

funcng shortlals (# & propoion) 
- # of researchers without funded 

22 Funds disbursement 
uesdons 

Do station and/or program hagds
have tfe delegation of authority 
necassw/yto perit a flexile vet 
accuntable use of funds? 

Y/N Yes 

Can funds be retained and carried 
over from one year to the next? Don't know 

23 Accounting Y/N 

Questions 

Are adequate accountingprocedures and staff in placeF stece'aidY/Ye 

throgote sstm?in ~ No. of clearances required? Chie of Center 
Trained aomrnts at each center? Yes 
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ISSUES QUESTIONS 

II. Technology 
Generation & 
Transfer 

A. For the Research System 
1.0 Intermediate results (outoutq) 
. 

1". Training Opportunities 

(What are the quantity.
quality and nature of the 

outputs of the research and 
extension system?) 

QuestJons 

What taining is avaiatje for 
researchers, collaborators and 
clients? 
f...2 Progrosaion of 

experimentation 

QuesUons 

Is research moving from strategic. 
to applied to adaptive research? 

How much research is conducted 

on-farm? 

How much research has moved ito 
the held testing & demostration 
stages? 

1.3 Surveys and constraint 
analysis 

::-j::What 
QueStions 

initiatedicomplatedstudies have beenan 

initiaeincopudtdond
characteristics and constraints at 
agro-ecological levels, provincial 
level, among cultural groups, etc. 
for outputs and inputs. 

How is this information to be used? 

INDICATORS ANSWERS SOURCES
 

U tried ST in-couniy 
ST abroadyes 
LT abroad 
(Past 3 years) 

yes 

Yes 

Personnel system data-base 

Proportioa of resarch on-stafion, 
on-farm, being demonstrated (timn 
series) 

Res -archreports - # oftials listed 

# technologies moved from on-farm 
trials to demondration stage/ 
program 

Yreods 

Annua rport 

Exenslon repods 

# projects with constraints analysis 

included 
# other studies analyzed 

List: 1 point each 

research project design 
research program design 
-midcourse correction 

-imipact evaluation 
Maximum: 4 points 

a lot 
Al b v in quaity 
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ISSUES 

1I. Technology 
Generation & 
Transfer 

(cxontd) 

(Swanson #10) 
SJWhat 

modified 

O 


QUESTIONS 

1.4 	 Interaction between research 
&extension 

How do research & extension 

collaborate? 

How effe this collaboratin? 

research nethodologies have 
bow developed/refined to 

encourage client partcipation in 
research planning. execution, and 
evaluatior? 

What meftods have been 
develiopod to mon.1tor arn4 evaluate 
technology transfer and adoption? 
1.5 	 Responses to government 

requests for policy advice 

20 	 Conclusive rasults 

21 	 Techrologiee
devekopzdre3asd 

What new varietias have been 
developed teated, and released to 
clierts? (i.e., extansion. farmers, 
private sector research)? 

What now technologies have ben 
developed, tested end released to
clients? 

What reconimendatons have come 

out of canmociy programe? 

Han a "Menu" of tochnological 
choices been developed and 
offered to accormodate differont 
systems and situations? 

INDICATORS 


Nature, frequency of interaction 

Liaison officer? YINY 

# jointly plsa~ned/n!memented trla. 

Ut 
- Basbeline surays 

- Program-level or crder-level 

planning meetings?
 

- Reld days
 

Committees, surveys, reports, 

on-farm resea.rch
 

- Sessional papers 

- Participation in poficymakihg aodi 
- Requests for edvice 

vareties relased 

# of tchnologies recommendad to 
extension 

Proor ion of programs that have 

releaad varieties or technologies 

# of released varieties reponring 
to low input vs. high nput systems; 
# of techs with positive NR side 
effects, e.g., alley croppirg, cut & 
carry, fodder, siage, zero-grazing 

ANSWERS SOURCES 

Formal annual meeting 

High 

1 

1 

Subjective Development Agency 

N~n 

Available NARS annual reporte 
Extension reports 

Availablr in Development AgencyAreas 

Yes 

1468-020 
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ISSUES 	 QUESTIONS 

If. 	Technology 2.2 Publi--tions 
Generation and Questons: 
Transfer
(oontd) 
 What sienitific, technicril and 

farme-Ievel publications have ben 
proiced? 

2. 	Inputs 

Questions: 

Are agricultural inliuam (seed,Swaon #17 	 fertizem, p8tc . tools) 

available? 

Are there subsctors v/o inputs? 

Are there times of the year when 

nputs are not available, more
expensive? 


Howie inputs made available to

resourc-poor/farmers (e.g. small
pckagng. et.) 

24 Ma-etng infrastructure 

AreaeAre markets accessibleacei too-all 

iNDICATORS 

Le intemnal/external 

Level 
scientific 

technical 

Jarm level 


Distance from household to inputsupply point.# of s.,rces of 

inputs
 
Credit given for inputs 

YiN: inkind or incash
 
,1-hired opunlaYs
 

Y174- high, medk low potential 
YRN - areas kg/ha 

Y/N - timely delivery; seasonal 

shortages; price fluctuations for 
fertilizer & seed. 

# smallest units seed or fertilizer 
sold/# smalbholder urits 

regional price variations 
- status of rural roads 

(proportion of farm housholde wthin 
10 km of pcvedroad 

ANSWERS SOURCES
 

Annual reports 
E repors

Few 
A lot 
Few
 

d 

Yes 
Uncesa 

No
 

fertiizr 50 kg sack 

Yes
 
Low 

<1%
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

If. Technology 
Generation and 
Transfer 

(c=t'd) 

B Forthe Extmsion Systey 
.0 Research 

;esultsrecommedations 

accepted and extended 

,w*,a,5on #14.3 
Questrns: 

To whct degree have research AN rcomm 
results been promoted by the S
extension earvics? IL -i"'a., d ', eE 

extensionEx seric? 
Why 
% rec-mmendaticn promoted by 
extension 

Some T&V reports 
lsron ffi ce rve w' 

oI smce,reports 

Swanon #12 

To what extent does extension 
adopt resea.cher-fecommended 
t chno :gies? 

How is adoption of 
meorwrindalonstacked? 

Al adopted
Some 

None adopted
Why 

Tracking syetem exists YIN 
Tracking system appied YIN 

Ye3a 
yes 

Uaoo olffioindrews~ 

s repors 

0 Extension methedologies & 
Effectivenos 

Questions: 

What extension methodologie 
have been developed/refined to 
improve extension participation in 
research? 

Ranked alocation of extenmo. 
agent lime in tach. generation and 
transfer ctviitis 

T 
-

T&V agent rpot 

Swanson #14.4 
Q€-wansw *14.5 

What extension metodologies 
have been devalopedirefined to 
improve the extension-farmer
lirage? 

# of program cha&gca b-,ed on 

ieedback from extension TV 

T&V on ton or on-farm reeerh 

proormn lpfen~evaluaion 

What publications or other media 
mechadems have been produced 
to inform farmers of research 
fincings? 

# of households with direct contact 
will extension agents (male *s. 
female-headed) 
# of new messages by type 
Actual samples 

Field days 

ExtiSon audiov dpt 
nulleninArmual extension roports 
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ISSUES 1 QUESTONS INDICATORS ANSWERS SOURCES 

il. Technology 
Generation and 
Transfer 
(cont'd) 

C. 

1._0 
.mtdrve  Yar/b/es 

Markeb 

Quesons: 

I.I Farm to market roads? Averoge distone farm to market? 
Proportion tn"qod cost of total 
cost (market pricee)? 

RkiCculous questio 

1.2 Does a m ket informnaion 
systen-exist Joz comnod1is? 

Farmgato vs. m-rket picL_. 

inprintmecia No Oboenalo 
1.3 Are there price constraints for 

commodies? 

. Aie Ure required marke rig 
charnels that must be used? 

L.5 Ar thretwo-nroity 
marketing standarda? 

1.0 Are th recommended lnputs 
ralable? 

No 

No 

Yes 

10_ Storage and processng
consideretions 

2.1 Is value added at household 
level for commodties 

exarmined? 

Farm level profit &Ios Yes 
Farm budget byt1p. o! mln 

.2 Proportion of post-han.est'UJlosses 
Costs & returns at conmodity level 

23 Post production processng Value added to commocities 

1468-020 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

III. Intemediate Impact
Indicators 

(Adoption & Beyond) 

How can thoadoption of
technologies prod ced by 
the NARS be mensureJ, 
landr, ults used to 

krecast probab impact 
on the nati,:.ial eomnomy? 

1.O Technology Ut-iza 
1.1 What % of farmars are using 

new tlchoogis? 

L2 Has totJPWduihf 
in a c m y or 

region 
Have ealsa of fertizer, seed, tc. 
icreaad? 
(Subetitute relevant inputs/casestudy) 

Adoption of technology ,tratfiledby 
farm size iih,r-edium low 
potentia, ma6lemala household 
had. 
Production staitcs; yid data;rP o u i ir b oiri aasa 

nd? 
region. cultivated 
Producton I area cultivated. 

Sates records 

Project tulioe 
Exdension servi recorc, 
ma,iagement uniL 
sp ca stuidk 

slss office 

LAe tedistcs ofdte
Remoea 

oo eraivrecords 

e.g. fm 

Has tiara been a teciraatd eh.;f 

In crop mix? 

Tech-,-ol-ated shift in crop mix 

ht-tortrmand long-term Naonaesesim ofcisRemote wnk dat 
20 Rural agro-industial 

transformation 
2-1f Has agroindcustriW

transform ton oc~uned? of nura~wased small enteqxisesbyeom atovsma ) Maze, corn MOA 

10 workers or less? 

byeregion (fetens s.ona- & 

recubed inthe formation or 
strengthening of famer 
organizations? 

N 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Ill. Intermediate Impact 
Indicators 

(contd) 

.0 

3L 

Management of natural 
resoure base 

Questions: 
Has NR management bee Increased land cultivation (intensive No 

an element of technology
adopted? 

vs. extensive)
Proportion owned vs. rental W 
security of access to land
% top soil lose, sailnization rate 

4.0 Policy changes at sector level No 

V. 
V , 

Impact 

How has invetmen in 

1._.LO N t farm incom e 
1.FAOfrmm~f' 

Price policy. input policy; marketing
poliyA 

1. Change in net farm income at 

e~ ~ d 

vOe4Wbx
World Sank reports
Trawy/repoet 

research influenced the 
economy of the country. inotermsof Incomes. 

prdctvty l & 
food security (availabiity,

=:ae& adequacy)? 

2. 

ae 

national aggregate level in 
real terms.Change in .t farm incomal 
farm in real terms cisaggregated 
by farm size malefielale
houshol-d heeds
Changes in not farm income 

0 
2.0 Agriculturdpoducijvky 

±~~~~1Has agriculbural productivity-- Increased by farm size, etc. 

per AEPA 

vaaure 

t. Change in value of prodcLaplta2. Change in vale of producdori 
farm (EAPA, malelfemale).

3. Change in value of p.-oduction/ 
farm by farm sizo. 

4. Change in value of ag. production 
per I are of agricultural land. 

5. C' .nge in value ofag. production
by unit of ag. investment of 
credit for agdiculture. 

C~a 

trition 

~l im O 
raditan FAO 

diB 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

IV. I 10 Food Security (national levl) 

(contd I%3.W sL'te npe-.tofag. 
research on food secwity at 
the national lever. 

1. Changeinpercapitafood 
prodction and consumption.

2. Change in ag. GDP (including 
nor-food crops).

S. Change in % seof-sufficiency i 
basic food .onwnodis. 

Not avalable 

4. Variabiity in tota annual ag.
production.

5. Chango inper capita food 
port by value. 

6. Change in annual caryover
stocks of basic food stuffs(buffer stocks) 
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By 1980 the DAR had establihad 11 research stations, 9 experimental
stations and 220 experimental sites. This research network proved to be very

expensive to operate with more than 60% of the funds being spent on
administrative costs, leaving very little for the research programs.

situation was reviewed by ISNAR (1982), 

This
 
1ADS (1983) and it was decided to
reorganize the [DAR and reduce the research network to 4 research stations, 7
experimental stations and 14 substations. 
Research activities were then
organized into 7 multidisciplinary research/technical Comiodity teans of
which the Maize Commodity Research Team is
one. The Maize Commodity Research


Team is led by a National Research Coordinator (NRC) who ii a senior maize
breeder at the Chetedzi Research Station. Current CRT staff include one
senior maize breeder and commodity team leader (CTL), a senior MSc maize
breeder, a MSc maize breeder, 3 maize agronomists (1 MSc and 2 BSc), 
5 Field
Officers (Diploma holders), and 4 Senior Field Assistants -- Table (1).
 

TABLE (1)
 

DISTRIBUTION OF BAR rESEARCH SCIENTISTS BY DISCIPLINE
 

Oisciplne 
 Number of Scientists % of Total
 

Soil Science 
 5 
 5.4
Soil Microbiology 
 2 
 2.1

Agronomy 
 29 
 31.4

Plant Breeding 
 12 
 13.0

Entomology 
 9 
 9.8

Plant Pathology 
 4 
 4.4

Seed Science 
 4 
 4.4

Farm Machinery 
 4 
 4.4

Animal Science 
 6 6.5

Statistics 
 3 3.3

Agroforestry 
 3 
 3.3

Agriculturai Eonomics f ZS
 

Total 
 92 
 100.0
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MALAWI - NAIZE
 

GENERAL DESCRIPTION
 

Background:
 

White maize is the most lmpo.-tant cereal and food crop in Malawi. It is
 
the dietary staple of over 90% of the population, with an annual consumption

of 225 - 250 kg. per capita annually. Maize is produced on roughly 1.2
 
milIon ha, primarily by small holders on approximately 70% of the cultivated
 
area of customary lands. A small 
amount of maize is produced on estate
 
lands. Hard endosperm varieties are essential given farmers' storage

methods, processing techniques and dietary preferences.
 

Approximately 60-70% of maize isgrown in intercropped systems with
 
various crops, including groindnuts, common beans, pigeon peas, cowpeas,

chickpeas, pumpkins, sweet potatoes, cassava and sorghum. 
 Smallholders
 
produce 90% of the country's mize, and genet-ally use few purchased inputs.

Fertilizers often are applied only as a topdress at rates considerably lower
 
than recommended. Crop management (planting dates, weeding and plant

spacing) is not optimal. The majority of mrize planted (roughly 93%) is

local hard endosperm (flint varieties); the remaining portion represents

improved composites (2%) and hybirds (5%). National production statistics
 
are generated from annual crop yield estimates originating from the block
 
level of each Agricultural Development Division (ADD) and then being compiled

for a national production summary in the Ministry of Agriculture (MOA).

Because it is difficult to account for smallholder home consumption, it is

estimated that average maize yields in Malawi are around I mt/ha. 
Yields for
 
estate production and for well managed, high input smallholder production are
 
higher. Experiment station yields range from 4 mt/ha for local varietie, and
 
11 mt/ha for improved materials. This represents a gap of approximately 69%

between the potential yield of currently available varieties and the national
 
average yield.
 

Maize research is conducted under the auspices of the Department of
 
Agricultural Rese&.,h (DAR) under the leadership of the Chief Agricultural

Research Officer (C0). The DAR was organized around 1949. Prior to 1949
 
all agricultural research was the responsibility of the Department of
 
Agriculture. The DAR was predominately staffed by eipatriate staff up to
 
1965 when 50% of the staff were Malawian and 50% were expatriates. Out of
 
the 10 Malawians in the DAR only 6 were graduates with a BSc degree in 1965.
 
By 1972, there were 43 Malawiann out of the 66 DAR staff, but only 11 
were
 
graduates (only one with a Ph.D. degree) out of 43 local staff. 
The increase
 
in local staff at this time was due to the returning graduates from abroad
 
that were sent overseas at Independence and to graduates from the University

of Malawi, (Bunda College of Agriculture in particular, which was established
 
in 1965). In 1986 there were 80 research scientists with degrees out of
 
which 75 were local scientists and 5 were expatriates. The percentage of
 
research scientists with the KSc or Ph.D. qualifications was rather low at
 
only 26%. As of December, 1989 there were 9, 43, and 38 Malawian research
 
scientists with the Ph.D., MSc, and BSc degrees respectively. The
 
distribution of DAR researchers by major discipline is summarized inTable
 
(1).
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TABLE (2) 

DISTRIBUTION OF MAIZE RESEARCH SCIENrlSTS BY DISCIPLINE
 

B. T. Zambezi 

W. G. Nhlane 


E. M. Sibale 


N. E. Nyirenda 


J. D. Kumwenda 

V. H. KaLambe 

M. H. Gausi 

G. Nkhono 

P. E. Mwenda 

E. G. Minjale 

E. J. Chimaliro 

A. C. Kafwafwa 

W. Njobvuyalema 

M. A. Chatupa 

J. D. Njunga 

S. W. Jalil 

C. T. Namagowa 

F. E. Kambadya 

M. 0. Baluti 


Degree 


PhD 

MSc 


MSc 


BSc 


PhD 

MSc 

Dip. Agri. 

Dip. Agri. 

Dip. Agri. 

Dip. Agri. 

Dip. Agri. 

Cert. Agri. Sr. 

Cert. Agri. Sr. 

Cert. Agri. Sr. 

Cert. Agri. Sr. 

Cert. Agri. 

Cert. Agri. 

Cert. Agri. 

Cert. Agri. 


UFed 	 Assignment
 

Plt Breeding CRT, Chetedzi
 
Plt Breeding 	 Sr. Maize
 

Brdr.,
 
Chetedzi
 

Plt Breeding 	 Maize Breeder,
 
Chetedzi
 

Agronomist 	 Seconded to
 
Estate Ext.
Agronomist Chetedzi
 

Agronomist Chetedzi
 
Field Officer Chetedzi
 
Field Officer Chetedzi
 
Field Officer Chetedzi
 
Field Officer Chetedzi
 
Field Officer Chetedzi
 
Field Asst. Chetedzi
 
Field Asst. Chetedzi
 
Field Asst. Chetedzi
 
Field Asst. Chetedzi
 
Field Asst. Chetedzi
 
Field Asst. Chetedzi
 
Field Asst. Chetedzi
 
Field Asst. Chetedzi
 

Development of the maize research program has been assisted by the
 
following projects:
 

USAID Malawi Agricultural Research Project, 1980-1985
 
USAID Malawi Agricultural Research & Extension Project, 1985-1990

World Bank National 	Rural Development Program (NRDP), 1978-1996.
 
Rockefeller Foundation, 1989-1999
 

Assistance included 	training, infrastructure development, provision of
agricultural inputs, 	research operations assistance, technical 
assistance,

and strengthening of 	extension, credit and marketing services.
 

Goal and Objectives:
 

The goal of the DAR is to develop agricultural technology which will
 promote increased production of food and industrial crops, includitig

livestock products, so as to maintain food self-sufficiency and reduce (even

eliminate) dependence on 
imported food and industrial crops.
 

The objectives of the Maize Commodity Research Group are:
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" 
 To breed for high yield, grain quality and disease resistance in

both 	short and long-season white seeded maize varieties.
 

" 	 To develop and maintain a gerinplasm bank with materials of diverse
 
origin.
 

" 	 To develop varieties tolerant to drought and heat for drought prone
 
areas, e.g., Shire Valley floor and other marginal areas.
 

" 
 To collaborate with foreign institutes and international research
 
firms/organizations involved in maize, e.g., CIMMYT, SARMEIT,
 
CIBA/GEIGY and Cargill.
 

" 
 To maintain and multiply breeders' seed for large scale production.
 

" 
 To determine the most suitable varieties for each ,ea of
 
production, e.g., high altitude and low altitude.
 

" 	 To determine the best cultural methods to sustain optimum yields

with economic input levels, e.g., fertilizer types, rates and times

of application, use of organic manure, weed control, methods of
 
land preparation, time of planting, plant spacing and density of
 
new ,varieties, and intercropping systems for both farmer's
 
conditions.
 

" 	 To determine the status of the various maize diseases in the
 
country and their distribution, the epidemiology of maize streak
 
virus, the economic impcrtance of cob rots and also to evaluate the
 
various maize varieties in Malawi against maize streak virus and to
 
investigate methods for Helminthosporium s.
 

* 	 To evaluate striga control methods.
 

In addition to research input, the maize commodity group has linkages

with the adaptive research commodity group and the adaptive research
 
commodity teams assigned to each Agricultural Development Division (ADD).
 

Program Evolution:
 

Research on the improvemer., ifmaize in Malawi has been carried out at

varying degrees of emphasis over the past 75 years but maize research, as it

is known today, was not initiated until 1949. In the period prior to 1950,

the main thrust of agricultural research was to support export crops. The

Chetedzi Research Station, formerly known as the Agricultural Research
 
Station, was also responsible for all maize research. This included work on

varietal improvement, agronomy, and plant protection. 
 Early researchers

recognized the fact that Malawians preferred "flint maize" to "dent maize"

because it stored better and produced a higher proportion of white flour. In
 
1954 the Chetedzi station collected maize from all parts of the country to

-increase the scope of materials available f'r breeding, to classify

botanically the local varieties and to gain information on the probable

origin of maize which 43s being grown. Breeding activities at that time were
 
geared to developing hybrids and synthetic maize varieties. Germplasm lines
 
were 	introduced from South Africa, Southern Rhodesia (Zimbabwe), the U.S.A.,
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and East Africa (EAAFRO) to augment local collections. No effort was made to
develop a flint maize hybrid or composite at that time. All efforts were
concentrated on the high yielding dent hybrids and synthetics. 
 Prior to
1970, the varieties LH7 (Mthenga), LH1I (Bingo), SV37, SV17, SV Mionda and
SV26 were released from the Chetedzi Research Station maize improvement

program. In 1970 the breeding strategy was changed to breeding for composite
varieties and screening of Zimbabwean and South African hybrids. This work
culminated in the release of SR52, R200 and R201 in the early 1970's plus the
first composite maize varieties UCA and CCA in 1974. 
 From 1974 to 1986 the
maize breeding objectives were to develop high yielding hybrids to replace

SR52, whose seed was imported from Zimbabwe at a high cost. These efforts
have resulted in the release of the hybrid MH12 in 1977, which replaced SR52,

and the hybrids, M!115, MH16 and NSCM41 together with the composite Tuxpeno 1.
The following hybrids and composites are available from the National Seed

Company of Malawi as of January, 1990:
 

White Hybrids 
 White Composites
 

MH12 (single cross dent) UCA (Ukiriguru Composite A)

MH15 (single cross dent) CCA (Chetedzi Composite A)

MH16 (single cross dent) Toxpeno (Pop 21)

NSCM41 (3 way dent hybrid) Kalahari Early Pearl
 

Though Maize research has a long history in Malawi and various variety
and management technologies have been developed and recommend, the adoption

of these improved technologies by small holders has been limited. 
The
 reasons for this 
are complex but some of the more obvious constraints (wihich

have been identified by the DAR and ADDs) are as 
follo,s:
 

Lack of improved flint (hard endosperm) genetic materials for use

by the smallholders. The flint materials when processed by

traditional methods 
',;rducea higher yield of acceptable maize

flour for nsima (the traditional maize dish prepared by smallholaer
 
families. In addition, the flint varieties have better storing

qualities and are not as susceptible to insect damage under
 
smallholder storage conditions).
 

" 
 Poor access to inputs, (e.g., credit, improved seed, fertilizer and

other inputs which may be necessary for improved production).
 

" Pricing policy. 
Farm gate prices do not encourage investment by

smallholders in improved inputs. 
 As most maize is consumed by the

mallholder family, they do not grow maize as a 
cash crop.
 

" 
 Production inputs often are not available to the sinallholder in a

timely mariner which is a constraint to good production management

practices.
 

" Inadequate transportation to market centers Inremote areas.
 

Despite these constraints, the small farmer has demonstrated his

willingness to adopt new technologies of higher value cash crops (small

holder tobacco allotments, small holder tea projects, smal" 
holder self help
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rice production schemes) which will add to the family income but will not
 

grow maize as a cash crop because it is not profitable,
 

Applying the Framework:
 

The maize research program has been well integrated into the national
 
agriculture research program since the late 1940s when the present Department

of Agricultural Research was organized. 
The testing of the evaluation
 
framework developed at the early stage of this Agricultural Research
 
Evaluation Methods and Impact Indicators project is appropriate. The Kenya

Team tested the framework which was relatively successful in predicting

impact of the selected research programs. The Cameroon team also found data
 
to support the indicators and developed additional indicators which, together

with those of the Kenya team, were tested inMalawi. The Malawi Team
 
developed additional indicators which were deemed appropriate. They are:
 
(a)tracking staff development to verify that their training was being

appropriately utilized and (b)whether the national research program is well
 
enough developed to where expatriate assistance can be assigned to operate

effectively under the leadership of host country program leaders.
 

Level I: Institutional Base
 

The NARS does operate under an institutional and policy environment
 
which provides for the appropriate institutional structures and management

mechanisms which allow critical research of the maize program to be carried
 
out. 
 The GOM Statement of Development Policies (1987-1996) urovides the
 
umbrella under which the DAR's Agriculture Research Master Plan can be
 
implemented.
 

The maize research program is only a part of a well integrated plan.

However, it isthe most important food crop in the country and occupies the

largest land area. 
 Thus it does require special attention in conjunction

with those research areas designed to improve production in a manner
 
compatible with conserving and improving the natural environment and at the
 
same time addressing problems which impede improvement of small landholder
 
families.
 

With the development of the Agricultural Research Master Plan, the DAR
 
is well structured to effectively communicate its resourLSe ne~ds but because
 
of tire many development sector needs of the country, and constraints such as
 
being land locked and closed-off from seaports access due to the Mozambique's

civil war, the GOM has been forced to place agricultural research as a lower

funding priority. However, the Ministry of Agriculture has been very

effective in articulating its needs in proposals t the donor community and
 
working with the donors in coordinating those activities to avoid
 
duplication.
 

Recognizing that technology has been developed and is available for

testing and adaptation, the DAR has actively pursued establishing linkages

with the IARCs, developed linkages with national organizations, private

seetor international groups (Cargill) and other successful maize development

organizations within the region. These relationships provide viable linkages

for successful technology exchange, training, networking and consultation.
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All evidence indicates that these linkages are valued highly and the

resultant inputs are effectively being used.
 

The obvious gap between potential production output and what th* small
landholder is actually doing created the awareness within the MOA and the DAR
for the need to develop a system of effective feedback which would elucidate
the small farmers' actual technology needs. The donor inputs from USAID and
the World Bank have been concentrating on the development and refining of
these linkages as well 
as those with the small farmer, the extension service,
and the adaptive research teams which feed into the research system.
might be expected, the first rlc 
As
 

at establishing feedback mechanisms may not
be perfect but is an excellernt start.
 

Malawi appears to be a data-rich country. 
All of the ADDs collect and
establish annual production data, estimates of area under cultivation,
fertilizer usage, credit usage, and conservation measures implemented through
the extension service each year. 
Each ADD funnels that information to the
Ministry of Agriculture for collation and analysis at the national level.
Each ADD is understaffed in the planning and evaluation area, as well 
as in
the Ministry of Agriculture. But with computer technology and training for
Malawi staff this area of data management should be on a continuous
 
improvement curve.
 

Intervening variables to successful 
impact of research technologies
create a complex environment that makes it difficult to balance and realize
impact. 
 Pricing policies for agricultural commodities, availability of
agricultural inputs, marketing opportunities, and the impacts of
international prices for goods and services are a few of the intervening
variables that impact on the acceptance and implementation of the improved
production technologies by small landholders. 
These are all issues with
which the government is contending as 
it does its balancing act for
developing the national economy and at the same time improving the well being

of the mass of small landholders.
 

The institutional indicators in the matrix as applied to all of the
commodity areas 
selected for review in our study were appropriate and not
redundant. Assessment of the national situation against this mileau of
information does provide excellent criteria for assessing whether or not the
ingredients for successful agricultural research are in place.
 

Level II: Technology Generation and Transfer
 

According to the matrix, there are several categories of intermediate
research outputs that affect the ultimate goal of research impact at the
farmer level. These deal with: 
 upgrading of professional staff and
development training for non-professional staff; measuring research

progression, and collecting baseline data information for target feedback
interaction between the research organization and technology transfer
organization levels. 
At the institutional level, is the research
organization at work on relevant problems that present valid resource policy

advice to the government in a timely manner?
 

The Malawi Government has been acutely aware of the shortage of trained
professional agricultural scientists ever since independence. The University
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of Malawi/ Funda College, established in 1965 with the assistance of USAID,

provides most of the essential physical institutional infrastructure for

meeting the needs of domestic human resources. This has been the major

source of BSc degree and diploma graduates for agriculture inthe country

since that time. Bunda graduates are recruited to fill positions throughout

the country inthe Department of Agriculture Research, the Department of
 
Agriculture (agricultural services and extension) and the private sector.
 
Graduates of the Natural Resources College, a certificate-grantiny

institution, are mostly employed by the cxtension service. 
Starting in the
 
1960s the Government took advantage of donor assistance to send qualified

government employees for MSc and PhD training in either the U.S. or Great

Britain. Most recently, with the advent of the USAID agricultural research

projects and the World Bank NRDP project, advanced technical training to the

MSc and Ph.D. levels are being vigorously pursued. Ithas been reported that

Bunda College will be opening a MSc course inagriculture inthe near future.

Malawi staff, who are managers, lack training inthe management disciplines.

The MOA isdeveloping a long-range management training strategy to fill this
 
gap.
 

There has been less advanced degree training for staff attached to the

extension service both at headquarters and at the ADDs. ADD extension
 
sibject matter specialists do provide training for the RDP officers and in
 
turn the RDP officers provide training programs for the EPA officers. These

training activities usually are centered around thl extension message that
 
agents are expected to be sharing with farmers, e.g., proper cultural
 
practices including spacing, correct varieties, weed control, intercropping

and fertilizer usage.
 

With the implementation of the Research Master Plan, provisions are made
for the Adaptive Research Commodity Team. The purpose of the ART is to test
 
new technologies coming from the resea.-ch program for appropriateness at the
 
farmer level. The ART Commodity group works through the ADD's ART. There is

evidence indicating that the exiating arrangement isactually working,

despite the fact that the ADD's ART work is prioritized through interaction

with extension agents. Although ADD's ART is not responsible to the ART
 
Commodity research team these linkages need to be strengthened. Both the

Maize CRT and the Adaptive Research CRT are conducting adaptive and

verification trials zi; farmer's fields. 
 On the surface these activities are
 
adequate and result inHield testing of new vrieties, fertilizer
 
recommendations, and intercropping recommendations. These provide the
 
extension service with materials for farm demonstrations.
 

The ADD's ARTs effectiveness inconducting surveys and developing

baseline constraints analyses isquestionable. Itappears that their
 
activities are being driven by feedback from the extension service. 
The role

of the socio-economist on the ART should be to monitor and evaluate
 
technology transfer and adoption. 
The best method appears to be the

monitoring of credit packages which automatically carries current recommended

practices. Cash sales of fertilizer and seed by variety may also provide

some indication. But this isall indirect and does not provide any first
 
hand farm level assessment. The role of the socio-economist, therefore,

should be to help bridge this gap.
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Since 1976 the DAR has released four new hybrids and two composite
varieties of maize to the Malawi National Seed Company for seed

multiplication and sale. That averages one new line every two years. 
 If a
flint hybrid is the largest constraint to increased production of maize, the
DAR has become sensitized and is committing a 
large amount of its breeding
resources to come up with a 
good flint hybrid and composites. It is
estimated that a new flint hybrid will be available within four years.
Currently, there is one hybrid (MH16) and one composite (CCA) which 
re
 
considered to be semi-flints.
 

In addition to varietal releases, maize cultural practices have been
developed and passed on 
to the DOA for dissemination to farmers. 
The DAR has
passed on to the DOA recommendations for controlling stalk borer,
intercropping spacing of maize with legumes, fertilizer use levels and the
kinds of fertilizer appropriate under smallholder conditions. A menu of

technological recommendations has not been developed.
 

Level III: Intermediate Indicators (Adopt.ion and Beyond)
 

Currently, the most accurate measure of adoption and spread of the new
varieties being released is through the credit package program with small
holder credit clubs and through cash sales of improved seed. It is estimated
that only about 10% of the small holders are using improved hybrid seed. The
supposition is that when a new flint hybrid becomes available adoption will
spread much faster. However, the Malawi National Seed Company seed sales
indicates that new technology adoption is related to input costs and market
price of grain. 
 They have found that when market prices are favorable, sales
increase dramatically. When prices are low, improved seed demand drops off
dramatically. 
In all likelihood, other improved technologies will ride the
coat tails of improved varieties. The extension rervice ties the sales of
 new seed to a package of practices. In the shc -trun, this may be
appropriate. Fertilizer sales can be tracked also. 
Here again, price is a
significant determining factor. 
The annual crop surveys by the ADDs collect
detailed information on crop practices, fertilizer usage, and yield data that
 can be disaggregated by year, gender and farm size.
 

Level IV: Impact
 

Based upon subjective estimates of area and yields of maize 
.oduction
by the ADDs, we cannot say that research output nas made in impact on small

farmholders. 
 However, the estate farm holdings have responded to
technological inputs and their average production levels exceed those of the
national average. 
 If one is to consider that in the face of declining

fertility and natural resource base, then maybe there has been an 
impact
because the national average has not dropped but remained at status quo.
 

Level V: Indicators
 

" Fertilizer usage
 

" Yield data
 

" Increased no 00% of hybrid (i.e., 
# farmers or acreage planted)
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INTEREIT MA TIDCTR MA,TRIX. 
ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

1. Institutional Base A. Atnalontlmlngsteria!ievel (Answers for Level I in next matrix.) 

Does NARS have 
institutional structures & 
mrinagement mechanisms 
wresearch 
functions of a research 
system to be effectively 
carried out? 

Manageable Interests of Parent 
Minlstiy and Institute 
1.0 Development of national 

policy as it relates to 

nati d ,onnplcy. 
C-?uestilons: 

Does the country have an 
agricultural development plan? 

YIN 

Does the country have a research Y/N 

_4 
Who monitors the continued 
concordance of research and 
development policies? 

Name body 

1.1 NAF1S priorities articulated 
according to research policy 
defined based on iterative 
planning exercises. 

Quesuons: 

Swanson #9.1 a, V/or 2 

What process exists for setting 
research priorities and allocating
resources? How does this process 
take into account 

The potential impact of the research 
thrust on the national economy and 
society, including the area affected, 
value of the commodity, changing 
demand, urgency of need, 
distribution of benefits, political 
considerations, etc. 
The probability and cost of research 

Level ofcomplexity of analysis: 

0 no formal prioritysetting method 
1 congruence method; 
2  weighted criteria or other formal 
method. 

R 
success, including national use of 
existing personnel, infrastructure, 
financial resources, etc. and tadng 
into account past reseL.ch results, 
both positive and negative, national 
and international 

com o catin vu
commodites; Index value % 
research personnalom. odiy 

(state whether planned or actual) 

468-016 



ISSUES 	 QUESTIONS 

1. Institutional Base 1.2 Effective communication of 
NARS needs and acquisition 

(cont'd 	 of resources. 

Questions:-

Does NARS receive an adequate 
level of funding from Government? 

Does NARS receive the types and 
levels of funding requests from 
donors? 

Does NARS effectively coordinate 
donor-financed research activities? 

Does NARS Initiate the 
... identification of donor-financed 

1.3 	 Effective external 

(international) linkages 

Questions: 

Does NARS have formal linkages 
with IARCs, intemational private 
sector research or agri-business? 
With whom and what type?.	 .........
 

L4 	Effe tive internal (national, 
linkages 

Questuons:
 

Does NARS have forr !dlinkages 
with MOAEXT, other relevant 
ministries, universities, 
developrn-Ant projects, local 
agri-business, private sactor 
research organizations? With 
whom and of wh. tnoe? 

1468-016 

INDICATORS ANSWERS 	 SOURCES
 

Research budget as %of AC. GDP. 

Funding level/request 

Mechanisms: 
- Formal, timely meetings 
- New project starts based on 

NARS priot'be 
- New project starts outside of 

NARS priorities 

List and describe: I point each 
a) technology exchange; b) training; 
c) networking; d) consultation 

Maximum: 4 points 

List and describe: Ipoint each: 
a) Priority setting process 
b) NARS board memberuhip 
c) Training 
d) Technology exchange 
a) Contract research (in& out) 
f) NARS representation on other 

boards 

Maximum: 6 points 

2 



ISSUES QUESTIONS 


L Insttutional Base 1.5 Monitoring of unpact-level
indicators by parent ministies 

(crad)Questions: 

Who is responsible for baseline and 
time aeries data collection on 
production, changes in crop 
pafterns and input use, natural 
resource management variables, 
farm incomes, etc.? 

What data currently exist? 

Are data readily exchanged? 

1.6 Human resource management 

Quesons: 

Does NARS have a peronnel 
database 

Does a NARS manpower training 
plan exist? 

Swan there an adequate career 
incentive structure to recruit & retain 
qualified staff? 

2.0 Intervening Variables 

2.1 Agricultural Policies 

Quesdons: 

Does NARS have a role in input & 
outputprice policy development? 

Does FX policy favor ag. sector? 

INDICATORS ANSWERS SOURCES 

List by futdionklata type. 

Inventory data 
Identify users for each data set 

Y/N 

YIN 

- Operatig budget/reseuLche 
- Scheme of service for 

researchers? Y/N- Annual atrto rate 
- # of vacancies 

- Proportion of support staff to 
research & technical staff 

Y/N 

Input policy
Output policy 

- Special rates for ag. export 
import licensing; Y/N 

- FX ready availal::e for input 
imports? Y/N 

1468-016 
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ISSUES - QUESTIONS INDICATORS ANSWERS SOURCES 

1. Institutonal Base 22 Extension services 

(oonrd) QuesUons: 

What pority is given to extension? 
Who carines out extension activities? 

% Ag. GDP to extension 
List 

Extension salaries comparablie to 
research salaries of equivalent 

YIN 

George? 
How effective.i extension? 3  highly effective; 2moderately

effecfe; I - marginally effective 
(subctive ob~servaton) 

Farmer surveys
Farert 
Observaion 

InterView0 
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ISSUES QUESTIONS 

1. Institutional Base Isthere an adequate career 

(ord'd) 
incentive structure to recruit and 
retain qualified staif? 

B. AtNARS Inslus and 
Program levels 

1.0 Research program planning 
&d management 

1.- Development of long-term 
research plan 

Quesuons: 

Does institute have a long-term 
research plan? 

Swanson #5, 2 Do farmer orgs. participate in plan 
formulation? 

Does the plan articulate prioritfies 
and resource allocations by 
coirnmodfes/factors? 

msj Does it include projections for 
manpower, infrastructure and 
operating funds? 

1.2 Development of a program 
structure 

Questions: 

Doos institue have a program 
structure which will effectively carry 
out the long-term research plan? 

Swanson #71 and 3 

Are program leaders appointed? 

Are programs adequately staffed? 

INDICATORS ANSWERS SOURCES 

-

-

Operating budgetextension 
officer 
Annual attrition rats 
# of vacanciee 

Y/N 

Y/N farmer org. index 

YN 

Y/N 

Existence of national programs 

Y/N 

# researcher/rogram 

# technicians/researchers (ratio)
# B.S., M.S., Ph.D/program 

personnel database 

JSNM Iricators Series 
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ISSUES QUESTIONS 

Institutional Base 1.3 Program and budvo 

(contd) QuesUors. 

Dces institute have a chort-term 
program abudget? 

Are famevs involved in determining 
progams? 
Are programs based on constraints 

analysis? 

1.4 Monitoring and Evaiuation 
(M&E, 

How is research periormancb 
(effiiency)asseszed? 

How is research quality assessed? 

Who establishes baseline data for 
research programs? 

Who coltect program-4evel and 
insttute-level data for evaluation? 

Wat are career promotion critei? 

What are criteria for pay icrease,? 

INDICATORS ANSWERS SOURCES
 

Y/N 

Farmer org., represented 

Y/N 

Activ annual review process 
- # prclects revised or canceled 

- Poet or expert rev;ew 
- # projects rodesigned 

- S economic surveys used 
indivising proposal? 

- Baseline survey 

Individual seintets, prog. diredom; 
M&E system 

List: Publications, advanced 
degrees, collaboration with 
extension. 

Seniority, degree qualificatans, etc.. 

1468-016 
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ISSUES 

I. Institutional Base 

QUESTIONS 

Questions:HowTefev is#, fowo 
INDICA TORS ANSWERS SOURCES 

Ho(eecie s h fowo
information between research and 
itsclients: policy-makers, extension 
servics, farmers and others? 

Mechanisms: Board meetings,
sessional papers, annual reports, 
meetings with farmer org., bulletins, 
mass media messages. 

1.5 Externalcommunication 

'i*;-organizations 

Do institute centers and programs 
have formal linkages with clients,
including extension services, 
provincial-level p icy makers,
universities, farmers. private sector 
research and arions iness 

for problem 
identification, program formulation 
and execution? 

List linkages: 1 point each 
a. problem definition 
b. investigation 
c. analysis
d. evaluation 
Maximum: 4 points 

.... 
. 

With whom and of what type? 
i.e Internal communication 
What formal linkages exist within 
kstitute, e.g. between programs,
disciplines? 

Muft ii #y 1 pit each 
a- Problem definition 
b. Investigation 
c. Analysis 

Annul repoda 

How are multdsciplinary problems
approached? 

IsNR mgt./sustanMa.lltySh'll'incoporaednto edesgnShift
incorporated into redesign?
(indicate multklfscinarity) 

d. Evaluation 
Maximum: 4 points 

Cite examples: 
toogfrom chemical to biological 

poest control
Agroorestry research 
Reduced proportion of inorganic 
to organic nitrogen sources 

Annua mpoft
Policy tdtemenrt 

146&016 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

1. Institutional Base 

(conrd) 

2.0 Financial Resource 
Maragement 

Questions: 

Are funds received by institute 
headquarters, stations and 
programs in a timely way and in 
adeqtate amounts? 

- Date requested, dato receivedt 
- Programs/projects halted for 

funding shortfas (# & proportion) 
- # of researchers without funded 

2.2 Funds disbu sement 

Qu-sdons 

Do station and/or prcgram heads 

have the delegation of authoritynecessary;o permit a flexible yet 

accountabla use of funds? 
Can funds be retained and carded 
over from one year to the next? 

Y/N 

23 Accounting Y/N 

Questbns 

Are adequate aocouning 
procedures and staff in place
throughout the system? FM system centralized Y/N 

No. of clearances required? 
Trained accountants at each center? 

1468-016 
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iSSUES QUES77ONS INDICATORS 

II. Technology 
Generation & 
Transfer 

A. For the Research system 
1.0 Intermediate results (outputs) 

.1 Training Opportunities 

(Whel are the quantity,
quality and nature of the 
outputs of the research and 
extension system?) 

Questions 

What training is available for 
researchers, collaborators and 
clients? 

1.2 Progression of 
experimentation 

# trained ST i-country 
ST abroad 
LT abroad 
(Past 3 years) 

Is research moving from strategic, 
toapidto adaptive research? 

Proportion of research on-station, 
on-farm, being demonstrated (timeseries)-(no 

j; 
...on-farm? 

How much research is conducted Research reports # of trials listed 

... How much research has moved into 
the fild testing &demonstration 
stages? 
1. Surveys and constraint 

# technologies moved from on-farm 
trials to demonstration stage/ 
program 

analysis 

Questions 

WhatWiatstdievedabideshave bnbeen 

iiiated/completed on 
characteristics and constraints atagro-ecogical levels, provincial 
levels, among cultural groups, etc... vels,an rups ,
for outputs and inputs. 

Projects with constraints analysis 

icue 

#other studies analyzed 

How is this information to be used? List: 1 point each 

esearch project design 
research program design 

- midcourse correction 
- impact evaluation 
Maximum: 4 points 

ANSWERS SOURCES
 

9 PhD" 
43 MSc 
38 BSc 

*totaldegrees 

Peronne system data-base 

-adequate#) extension serv.ice 

AdativeAnnual
# tech. transferred 1990 
8 improved varieties available 

reports 

Extension reports 

-questionable effectiveness of 
surveys for constraint development-maize cultural practices have
been developed and pass- ,

the DOA 

1 

? 
0 
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ISSUES QUESTIONS INDICATORS T ANSWERS SOURCES 

1. Technology 
Generation & 
Transfer 

(conrd) 

(meetings(Swanson #10)modified 

1.X Interaction between -asearch 
&extenson 

lHowdo rsea-ch &extension 
collaborate? 

How effective is this collaboration? 

What research methodologies have
been developed/refined to 

Nature, frequency of interaction -Adave Research team - joint 
Liaison officer? Y/N roe. &extension 

-linkage needs strengthening
# jointly plannedl'plperrented trials.-T&V system farmer block 

to get feedbackList -M&E ineach ADD 
- Baseline surveys 

enwurage client participation in 
research planning, execution, and 
evaluation? 

What methods have been 
developed to monitor and evaluate 
technology transfer &-'d adoption? 

- Program-;evel or center-level 
planning meetings? 

-Fie!d days 
Annual workshops 

Committees, surveys, reports. 
on-farm research 

1.5 Responses to government 
requests for policy advice 

- Sessional papers 
Participation in policymaking bodie 
Requests for advice 

2.0 Condusive results 

I I Technologies
developed/released 

Questions 

What new varieties have been
developed tested, and released to 
clients? (Le.,extension, farmers, 
private sector research)? 

What new technologies have been 
developed, tested and released toclietsNationalclients? 

# varieties released 

#of technologies recommended 
extension 

Since 1974 hybids &2nualcomposite varietie 

recommendations-NR - yes 
i - y

hi input - yes
seed company:. 

ADMARC 

E al repotExtenion rports 

What recommendations have come 
out of commodity programs? 

Proportion of programs that have 
released varieties or technologies 

Has a "Menu" of technological 
choices been developed and 
offered to accommodate different 
systems and situations? 

# of released varieties responding 
to low input vs. high input systems; 
# of techs with positive NR side 
effects, e.g., alley cropping, cut & 
carry, fodder, silage, zero-grazing 

1468-016 
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ISSUES 

11. Technology 
Generation and 
Transfer 
(cont'd) 

.... 

Swanson #17 

.4~iiiii~i~i~l 

QUESTIONS 

2.2 	 Publications
 
QuestorL:
 

What saentc technical and 
farmer-level publications have been 
praduced? 

. Inputs 

Questions: 

Are agricultural inputs (seed,fertilizers, pesticides, tools) 
available? 

Aehrs serwonu? 

Are there times of the year when 
inputs are not available, more 
expensive? 

How are inputs made available to 
resource-poor/farmers (e.g. small 
packaging, etc.) 

2.4 
Marketing infrastucturs 

Questions: 

Are markets accessible to all 
producers? 

INDICATORS 


List internal/external 
Level 


scientifc
 
technical 

farm level 

Distance from household 'f ".putsupply point,# of sources of 
inputs 

- Credit given for inputs 
Y/N: in kind or in cash 
Y/N - high, med, low potential 
Y/N - areas kg/ha 

Y/N - timely delivery; seasona 
shortages; price flutuations for 
fertilizer &seed. 

# smallest units seed or fertilizer 
sold/# smaiholder units 

- regional price variations 
- status of rural roads 
(proportion of farm housholds within 
10 km of paved road) 

ANSWERS SOURCES 

Prior to 1970-6 hybrids &synthetic
maize varieties 

As of 1990 -8 hybrids &synthetic 
maize varieties 

-Y - in kind credit 
-Yes, low potential-Untimely &shortages, price 

fluctuation 

Annual reports 
Extension reports 

N promotion by extension adapted 
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ISSUES 

i. 	 Technology 
Generation and 
Transfer 


(conrd) 


Swanson #14.3 

Swanson #12 

Swanson #14.4 
Swanson #14.5 

QUESTIONS 


B.For the Extension Sse 
1.0 	 Research 

resultstrecommendations 
accepted and extended 

Questions: 

To what degree have research 
results been promoted by the 
extension service? 

To what extent does extension 
adopt researcher-recommended 
technologies? 

How is adoption of 
recommendations tracked? 

20 	 Extension methodologies & 
Effectiveness 

Questions: 

What extension methodolcgies 
have been developed/refined to 
improve extension participation in 
research? 
What e-tension methodologies 
have been devaloped/refined to 

improve the extension-farmer 
linkage? 

What publications or other media 
mechanisms have been produced 
to inforim farmers of research 
findings? 

INDICATORS 


AM recommendatkmn 
Some 
No recommendations 

Why
% recommendation promoted by 
extension 

AN adopted 
Some 
None adopted 
Why 

Tracking system exits Y/N 
Tracking system aplied Y/N 

Ranked alocation of extension 
agent time in tech. generation and 
transfer actC 

# of program changes based on 
feedback from extension 

# of households with direct contact 

with extension agents (male vs. 

female-headed)
 
#of new messages by type
 
Actual samples
 

ANSWERS 


hi promotion by extension adapted
tr. regional situation through 
extension reports &ART reports 

See Malawi beanse 

-rtifs 
C.2.3 - yee 

SOURCES
 

T& .eports
Liaiscn officer irterviews 
Extension service reports 

Uaison officer intenviews 
Extension service reports 

T&V agent repots 

T&V on station or on-farm research 
program deiaip6Cnsevaluations 

Extension auio visual department 
Annual extension re 

1468-016 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

II. Technology 
Generation an,.: 
Transfer 
(cont'd) 

C. Intervening Variables 

1.0 Markets 

Quesions: 

1.1 Farm to market roads? Average distance farm to market? 
Proportion transport cost of total 
cost (market prices)? 

1.2 Does a market information 
system exist for commodities? 

Farngate vs. market prices 
Y/N on radio 
in print media Observation 

Ncommodties? 
1.3 Are there price constraints for yes 

1.4 Are there required marketing 
channels that must be used? 

yes 

Silj!J 

1.5 Are there commodty 
marketing standards? 

Ld Are the recommended inputs- avaablen pocesimin 

i~i~i 2. Storage and processing 

considerations processig (milling)constraints) 

21 Is value added at household Farm level profit & loss 
level for commoditiesFambdesytpeo 
examined? 

ir 

2.2 Proportion of post-production 

losses 
Costs & returns at commodity level AGREDAT 

23 Post production processing Value added to commodities 

14c8-011 
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ISSUES 

III. 	 Intermediate Impact 
Indictors 

(Adoption & Beyond) 

....	 How can the adoptiontechnologtes producedofof 
thNologie produed 
the NARS be measured, 
and results used to 
forecast probable kiact 
on the national economy? 

QUESTIONS 

1.0 	 TJirvology Utilizaion 

1.1 	 What %of farmers are using 
new technologies? 

12Hsttlpouto1.2 	 Has total production 
increased ina commodity or 
re4?0egon 

Have salesof fertilizer, seed, etc. 
increased? 

(Substitute relevant inptscasestudy) 

Has there been a tech-related shiftin 
in crop mix? 

.0 	 Rural agro-industial 

transformation
 

2.1 	 Has agro-industrial 
transformation occurred? 

2.2 	 Has-research/extension 
resulted in the formation or 
strengthening of farmer 
organizations? 

INDICATORS 


Adoption of technology stratified by
farm size high, medium, low 
potential, male/famae household 
head. 
Production statistics; yied data; 
land use data by commodity & 

region.
Production 1area culivated. 

Sale 	records 

Tech-related shiftN crop mixsi cro mixNationail 
short-term and longterm 

# of rural-based small enterprises
by regions (female vs. male-owned) 
10 workers or less? 
Increased rural savings 
- # organizations 

-# membem 

ANSWERS 

10% 

Production i (atatisti 

decreased - sales of improved 
hybrid seed and also fertilizer 
depend on market price of grain 
No 

None except millers 
None 

SOURCES
 

Project studies 
Extension service records, e.g. farm 
management unit. 
Special Studies
Central statistics office 

office 
Remotsnsficat 
Region 

Cooperative records 
Impoit/Export records 

statitics office 

Remote sensing data 

1468-016 
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ISSUES 

M. 	 Intermediate Impact 

Indicator3 
(contd) 

V. Impact 

How has investment in 
research influenced the 

economy of the country, in 
terms of incomes, 
prxoductivity. production &
food security (availability, 

-::ii~i : acos &adequacy)?........j3. 

QUESTIONS 

3.0 	 Management of natural
 

resource base
 
Questions. 

3.1 	 Has NI. .aianagement been 
an element oftechnology
adopted? 

4-0 	 Policy changes at sector level 

1.O 	 Net farm Income 

2.0 Agricultural produicvy 

±1 Has agrcultural productvity 
increased by farm size, etc. 

INDICATORS 


Increased land cultivation (intensive 
vs. extensive) 
Proportion owned vs. rental lad 
secuityof accev% to land

% top soil loss, salinization rate 


Sedimentation rate 

Price policy; input policy;, marketing 
pokiy 

1. 	Change in net farm income at 

national aggregate level in
 
real terms. 

2. 	 Change in net farm income/ 
farm inreal terms disaggregated
by farm size male/female 
household heads 
Changes in net farm income 
per AEPA 

1. Change in value of prod/caita. 
2. 	 Change in value ofproducoro 

farm (EAPA, male/female). 
.	 Change in value of production/
 

farm by farm size.
 
4. 	 Change in value of ag. production 

per hedare of agricultural land. 
5. 	 Change in value of ag. productionby unit of ag. investment of 

credit for agriculture. 

ANSWERS 

Intensive, yes 
Prob - customay land prvatized 

Contour ridges being built to 
decrease rn-off 

SOURCES
 

FAO yearbook 
World Bank repods 
Treasury reports 

Central Stainticsoffices, MOA. 
Trition statistics. 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

IV. l 
(con) 

,.10 Food Security (national lev 
Whattheimpactofag. 
research on food security at 

1. Change in percap food 
production and consumpd3on. 

the national level? 2. Change In ag. GDP (includeng 
non-food crops). 

3. Change ia %sef-ufficiuncy in 
basic food commoditiez. 

4. Variability in total annual ag. 
production. 

5. Change in per capita food 
inports by value. 

6. Change In annual carryover 
stocks of basic food stuffs 
(bufferstocks) 

1468-016 
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NALAWI -- BEANS
 

Background
 

Beans (Phaseolus vulqaris L,), 
are the the second most important food crop
produced by smallholders in Malawi. 
 They form the basis of the the protein
component of smallhoder diets, either as beans or as bean leaves prepared into
relish to accompany nsima made from maize or cassava. 
 Beans are a much more
accessible source of protein for smallholders than animal protein. As noted in
the socioeconomic study of beans inNorthern Malawi carried out under the USAIDfunded Bean-Cowpea Collaborative Research Support Program (CRSP),
"...undoubtedly, the nutritional contribution of beans to the family diet is
important. However, itapparently isthe availability of beans, or at least bean
leaves, for relish which is the most critical concern of the family. 
 In the
absence of some kind of relish, the total level of calories consumed isreduced
even when the supply of maize isadequate" (Barnes-McConnell, 1989). Ina country
inwhich malnutrition isa newly-recognized and increasing problem (see USAID
CDSS 1991), especially among resource-poor smallholders, the role of beans in
the diet isof critical interest. Beans are :iso an important source of cash
income when sold either on local markets or direct to ADMARC, the GOM parastatal
marketing organization. Beans are also exchanged and given as gifts to relatives
and neighbors, and are 
part of the farming system affected by and affecting
communal labor and labor which is paid for incash.
 

Beans are intercropped, primarily with local, composite or hybrid maize,
with peas, pumpkins, bananas, cassava, rape, coffee and yams. 
 They are grown
inpure stands on mounds inmarshy soils (dimba fields), or inmaize fields after
the maize has been harvested. 
They are also relay cropped. A number of families
observed inthe socioeconomic study of the North managed to have beans for the
majority of months of the year over a 
study period of two years (1984-86).
 

A key element inthe characterization of beans inMalawi isthat there is
a very broad range of genetic diversity ameng bean varieties present in the
country. Also, beans have been present for about 300 years. 
They include both
climbing and bushy varieties. 
Beans are produced mainly as mixtures of different
types, varying incolour, shape and size, inorder to maintain diversity, and/or
are planted ina series of particular pairs, to maximize beneficial, and minimize
deleterious characteristics. The results of CRSP-funded studies indicate that
yield isnot the single most important criterion as far as smallholdcr producers
are concerned; rather, resistances to diseases and climatic fluctuations, as well
as time of maturity, seem to be the most important feattires from the producer

point of view.
 

Program Evolution and Priorities
 

The first bean research conducted in Malawi 
was done ad hoc by faculty
members at Bunda College, beginning in1969, especially by the then Chair of the
Crop Production Department. 
 (Of the three original bean researchers at Bunda,
two have left to become staff at IARCs.) Funding for their research at that time
was extremely limited, derived from small grants available from the University
Research and Publications Committee, which had a 
maximum of MK 3,000 per year
(approximately $US 1,200). 
 By 1979, after collecting local landraces throughout
Malawi, these three original researchers released six lines as varieties. 
These
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varieties were given to the National Seed Company for multiplication and
 
distribution. At that point, the University had no more funds for research on
 
beans, so that the researchers were unable to carry out further experiments on
 
yields, resistances, and key constraints.
 

The Seed Company did attempt to multiply these varieties, and to sell them
 
to farmers. However, they found that this was an uneconomic proposition, since
 
farmers saved their own seed, and only bought improved seed once every three to
 
five years. This has continued to be a marketing and distributional problem, and
 
the Seed Company has now decided to stop producing bean seed, since it is
 
uneconomic, although researchers at Bunda now have developed materials for three
 
new varieties--29 x P692; 2-10 x 8-7 and 25-2 x 8-7. According to the
 
Agricultural Research Strategy Plan of 1983, the national bean program islocated
 
at Bunda, will be dealt with primarily in terms of intercropping and applied

research on farming systems, and operated under a Contract Rescarch Program

(IADS, 1983). This plan notes that under the prior situation, the DAR made
 
limited contributions to the bean and livestock programs at Bunda, "largely 'in
 
kind' rather than financial". It is indicated, however, that this kind of
 
contract research will encourage interdisciplinarity in problem-solving
 
approaches.
 

Under the draft Agricultural Research Master Plan of July 1988, the Bean
 
Commodity Team is still located at Bunda College unlike the Commodity Teams for
 
other major crops, which are located within the Department of Agricultural

Research (DAR). Its status is somewhat anomalous in that it comes under the
 
larger team for Grain Legumes, Oilseeds and Fibres which is located at DAR (see

Table 1).
 

Program Goal and Objectives
 

The program goal is to "encourage the growing of beans in pure and mixed
 
stands for consumption and sale". Constraints identified are a) low-yielding

varieties, b) disease and pests, c) poor cultural practices, and d) poor

nodulation. The research objectives, therefore, are to a) develop and select
 
adapted bean cultivars with high yields and disease resistance; b) investigate

appropriate cultural practices for increased production under both irrigated and
 
rainfed conditions and in pure and mixed stands, and c) study effects of
 
nitrogen-fixing bacteria on bean yield.
 

In the priority-setting part of the masterplanning exercise, beans were
 
included as a Priority Icrop, along with rice, groundnuts, cattle, poultry, tree
 
nuts, coffee, and tropical fruits. Funding projections for "other grain

legumes", which does not indicate the proportion for beans, are only one-third
 
of those for maize over the five-year plan period. To some extent, this is
 
misleading, however, for two reasons. First, a considerable amount of research
 
on maize includes, or has implications for, research on beans, due to the
 
frequency of intercropping of the two, and due to the relationship among

intercropping, soil fertility and nitrogen fixation by legumes, including beans.
 
2This is also true for some of the work being carried out by the agroforestry

and soil fertility teams. Second, the bean program has, fortunately, received
 
considerable financial support from the Bean-Cowpea CRSP, and some support from
 
the CIAT regional network for Southern Africa (with A.I.D. funding). Funding is
 
also likely to be forthcoming from the Rockefeller Foundation for 1990-92.
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Funding for the College's institutional development under A.I.D.'s HRID Project
 

will also have an impact on the bean program.
 

TABLE 1
 

BEAN COMMODITY RESEARCH TEAM STAFF 1988/89
 

A.B.C. Mkandawire* Acting Coordinator and Crop
 
Physiologist/Agronomist
 

J.M. Bokosi* 
 Plant Breeder
 
L.M. Kantiki Entomologist

W.A.B. Msuku* Plant Pathologist

S.K. Mughogho Soil Scientist/Agronomist

R.M. Mkandawire Rural Sogiologist

N.Z. Lupwayi (Soil Science study leave)

H.R. Mloza-Banda* (Agronomy study leave)

M. Mafuleka* (Food Science study leave)
 

* 
Long-term training under Bean-Cowpea CRSP.
 

The team puts out a joint annual report for the CRSP and for the National
Program, which reports experiments carried out and results, and projects
experiments for the following year. 
 The fact that this is done in a single
report may be an indication of the near synonymousness of the CRSP and the
Program, as well 
as of an attempt to conserve scarce funds.
 

The Bean-Cowpea CRSP - Malawi-Michigan State University Project
 

The Bean-Cowpea CRSP is "a coordinated research effort which addresses

hunger and malnutrition in Africa Latin The
and America. focus...is on
collaboration, the characteristic of this research approach which distinguishes

it from the more traditional agricultural research being carried out at local,
national, regional and international research institutions. This approach
includes financial collaboration for the research in that U.S. and Host Country

(H.C.) institutions, as well as A.I.D., provide monetary or in-kind support
...

necessary for the scientists to address problems of production and utilization
 
of beans...and cowpeas" (CRSP, 1988).
 

As the CRSP Technical Report also indicates, a unique aspect of the CRSP
is the extensive linkages whih are developed over time and which support twoway communication. 
 "As the partners in this scientific effort exchange data on
 a collegial basis, the benefits of their research enrich both the U.S. and Host
Countries and contribute to the development of sustainable agricultural
production systems." 
 Unlike some other CRSP projects, the Bean-Cowpea CRSP has
 a distinct WID component, intended to insure that research isconducted that will
benefit small-scale farmers and women indeveloping countries by improving their
nutritional status and standards of well-being. 
The program provides funds to
support social science related concerns in individual (country) projects. It
has been most significant in training and in providing 
a knowledge base and
socio-cultural context for biological research in projects, including the 
one
 
in Malawi.
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Discussing the impact of the CRSP on the program, researchers interviewed
 
indicated that itwas the "salvation" of the program when itbegan in1982, and

that its most important single effect has been the institutionalization of the
 
bean program inMalawi.
 

Under the Bean-Cowpea CRSP, unlike the general model, a collaborating

country project isrun by/through one U.S. university. Itisalso unique inthat

the Project Director for the project inthe U.S. has been a social scientist.
 
Other disciplines are represented in the U.S. team, as well as in the Malawi
 
team, as isshown inTable 2 below.
 

TABLE 2
 

MALAWI - MICHIGAN STATE UNIVERSITY
 
GENETIC, AGRONOMIC, AND SOCIO-CULTURAL ANALYSIS
 

OF DIVERSITY AMONG BEAN LANDRACES INMALAWI
 

Principal Investigators
 

M. Wayne Adams, Crop and Soil Sciences, MSU
 
Thomas Isleib, Crop and Soil Sciences, MSU
 
Wilson Msuku, Crop Production, Bunda College of Agriculture
 

Co-Investigators
 

Henry Mloza-Banda, Crop Production, Bunda College

James Bokosi, Crop Production, Bunda College

Alex Mkandawire, Crop Production, Bunda College

Anne Ferguson, Bean/Cowpea CRSP/WID, MSU
 
Susan Sprecher, Crop and Soil Sciences, MSU
 

Maintenance of genetic diversity by smallholders is a key subject for
 
socioeconomic research under the Bean-Cowpea CRSP Malawi-Michigan State
 
University Project. Basic research is also being carried out 
on a number of
 
genetic and agronomic aspects, including allozyme distribution, agronomic

influences on diversity, and genetic variation in cooking time. The
 
socioeconomic studies, being carried out in the North, Central 
and Southern
 
regions of the country, will both provide baseline data for the whole bean
 
research program and for the CRSP, and at the same time allow an 
"examination
 
of the relationship between stratification within the smallholder sector and bean
 
and other.crop diversity.... [to] determine ifamount of bean diversity present
varies by stratum or type of farming household and, if so, ...to examine the
 
implications for food security. Of special concern are the effects on diversity,

and ultimately on household well-being, of the declining size of landholdings

inthe Central Region" (CRSP, 1988).
 

One of the key findings of the socioeconomic research is that women in
 
Malawi are most responsible for the maintenance of genetic diversity in beans,

and also for bean production. Therefore, research which improves access to
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protein through improvements inproduction and increases inconsumption of beans
is likely to have a direct positive impact on those in the Malawian population
most at risk of malnutrition--women and children. 
 Other research, reported in
the Malawi CDSS indicates that one third of smallholder households are womenheaded, and that child malnutrition tends to be significantly less in womenheaded households than in male-headed households (CDSS). These findings will
be checked against the Food and Nutrition Surveillance project presently nearing

completion and funded by A.I.D., UNICEF and Rockefeller.
 

The questions of multiplying and distribution of certified bean seed are
also being addressed by the researchers in the Bean Program. They have prepared
a proposal for Rockefeller Foundation funding that will 
address these issues,
either through a revolving fund approach or 
another mechanism to ensure that
farmers can multiply certified seed, which will then be distributed or marketed
to other farmers. 
 The details of this proposal are presently being developed,
but it is likely to receive from $200-400,000 of funds for two years or more.
Thiis is infact a good indicator of the applied emphasis of some of the research
being carried out inMalawi, including that on beans, and the willingness of onstation and university researchers 
to address smallholder constraints by
providing improved varieties, improved cultural practices, addressing
and

socioeconomic constraints, incollaboration with team social scientists and with
AGREDAT, the branch of the Ministry which is in charge of economic dimensions
of agricultural research and extension. It isnoteworthy that, inthis case, they
have sought external funding for the fundamental distribution question as well
 
as for more traditional research concerns.
 

Applying the Framework
 

Level I: Institutional Base
 

Unlike the maize research program, the bean program has not 
been wellintegrated into the national agricultural research system since its inception
shortly after Independence. Its placement at Bunda College has tended to make
it somewhat peripheral institutionally, and perhaps 
in terms of its impact.1
 Since the College, part of the University of Malawi, is under the Ministry of
Education rather than the Ministry of Agriculture, coherence in funding is not
obvious. On the other hand, it is 
an early example of contracting out research
by -the research establishment, one of the indicators of probable successful
impaLct in the matrix. The policy environment inwhich the program operates is
recently much more supportive than before, since the existence of malnutrition
in M1alawi has been more openly recognized, and since the constraints on
smallholder production and have
income become a focus for national policy
directions, including those of agricultural research. of
In terms resource
allocations compared with other Priority I crops, itwould appear that without
external funding from A.I.D. through the CRSP, the HRID project, the Michigan-
University of Malawi Project, and the Rockefeller Foundation, the program would
be significantly short of operational 
and training funds. The Bank, in its
triennial review with the GOM of agricultural research places little emphasis
on the bean program, partly because of its somewhat peripheral location at Bunda
 
(GOM, 1989).
 

1 There are, however, secondments from Bunda to DAR, and DAR researchers,
 
after retiring at 50, can come and join the Faculty at Bunda.
 

N-14UL.O01 
 -5 



As has been indicated above, a strong point of the bean program has been

the emphasis on describing smallholder farming systems and the place of beans
 
in those systems, including attention to gender aspects of production and

distribution. This program, then, 
scores high on analysis of constraints, and
 
recognizing the importance of farmer priorities, including the de-emphasis on
 
improving yields at the expense of other beneficial characteristics, the role
 
of beans in soil fertility maintenance, and as both a relay and intercrop. The

research agenda appears to be defined largely interms of increasing resistances
 
to pests and diseases, as well as stress from weather conditions, rather, for
 
example, on increased yields through improved varieties that would have high

input requirements beyond the reach of most shallholders.
 

Similarly, the program potentially scores high on external and internal
 
linkages (with other commodity teams in DAR, with regional IARCs and networks
 
through the CRSP and CIAT), although these have been somewhat constrained by the
 
absence of key staff on long-term training. Collaboration with adaptive research

and extension has been somewhat limited by transportation and funding constraints
 
for trials on farmers' fields, although to some extent, this is being done,

including using students doing their senior thesis work to carry out on-station
 
and on-farm trials.
 

Through the CRSP, international and regional exchanges of information are

made possible, and publications are encouraged. There were 11 publications

generated by the CRSP from 1988, while three staff are still intraining. Three

dissertations are thus in progress which will in turn generate both knowledge

and further publications.
 

Level II: Technology Generation and Transfer
 

As has been indicated above, research on beans isperhaps less "flashy" than
research on maize or other crops where improved varieties can lead to significant

increases in yield, or intensification of production, although these may be

highly input-dependent. However, in 
terms of most of the Level II indicators,

the bean program scores high--training, on-farm and on-station research with
 
demonstrations, constraints analysis, other related studies 
carried out,

utilization of study results. 
 It is less clearly "good" on moving research

results to the farmers, although it is relatively early in the life of the
 
program as currently constituted to make this judgment. A key constraint--the
 
non-economic nature of marketing improved seed--is largely outside the control
 
of the researchers, although as has been indicated, they now intend to tackle
 
this constraint themselves. Multidisciplinary team approaches in the bean
 
program appear to be good, partly in line with overall Malawian research policy

and structure, but also as a result of CRSP orientation. As has been mentioned,

links to 
extension at the ADD level probably need greater attention, as does
 
collaboration with other commodity teams inplanning field trials and experiments

(particularly with maize und agroforestry and soil fertility).
 

Level III: Intermediate Impact Indicators--Adoption and Beyond
 

As a key element in the diet of almost all Malawians, beans are a very

appropriate area for research emphasis. 
Further, ifdistributional problems can
 
be addressed by the public sector where they have 
not been salient for the
 
private sector, 
it is likely that adoption rates for improved varieties and
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cultural practices generated by research 
will be high. This would seer
especially likely because of the inherent farmer-oriented nature of the researci

that is being carried out. 
Beans are both a source of food and a source of casl

income, primarily for women, who will 
hire labor to cultivate beans, and will
 
use the cash generated by sales of beans 
to hire labor for other crops. The3

might, in some instances, use cash from bean sales to purchase inputs for othel
 
crops, such as maize.
 

The contextual variables for Level III, which we have characterized as rural

transformation--marketing, infrastructure 
such as roads, small and mediun

enterprises, 
are outside the domain of agricultural research, but it is worth

noting that these are areas of emphasis now for GOM policy, and especially for
the USAID/Malawi program. Thus, the environment into which findings

recommendations from bean research will fit islikely to be a 

and
 
more conducive one


than that which obtained in the past. 
 Since there is no clearly organized

smallholder constituency, except 
through the Party structure -- this is aparticularly positive situation, and differs a 
lot from the former total emphasis

on large estates and cash crops for export. Thus, the bean program itself may
be a good indicator of policy shifts, and an element in further policy reforms
 or adaptations that may be necessary to enhance the potential of program results.
 

Level IV: Impact
 

The Food and Nutrition Surveillance Project as well as new nutrition
surveillance programs being designed by the MOA--also with A.I.D. assistance
through Cornell University--will provide additional data on household-level food

consumption and nutritional and health status of women and children. 
 Analysis

of the former is about to begin later this year. 
Meanwhile, the socioeconomic
 
studies of the three major regions of the country being carried out under the
CRSF provide a wealth of micro-level data on health status, labor inputs, crop

production, cooking, as well as socio-cultural factors relating to and affected

by, the production and consumption of beans. 
The bean program relates directly,

ultimately, to the adequacy component of food security, as well 
as to increased

production and productivity, both of beans themselves, as well as of other crops

intercropped with beans, 
and on overall maintenance of soil fertility.

Therefore, its impact can be measured on 
a number of dimensions, using data
 sources and methods which are largely already in place, and a number of which
 
are funded by A.I.D.
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INTERMEDIATEIP TIDIAOSMTIIssuEs 	 QUESTIONS INDICATORS ANSWERS SOU.CES 

Institutional Base 

Does NARS have 
institutional structures & 
management mechanisms 
which willpermit all critical 
functions of a research 
system to be effectively 
carried out? 

Swanson #9:1 and/or 2ephe. 

AL 	 Atnatlonaltalnlsteral level 

Manageable Interests of Parent 
Mlnistry and Institute 
1.0 	 Development of national 
/
 

research policy as it relates to 
national devlopment policy.
 

Questions:
 

Does the country have an 
agricultural development plan? 

Does the country have a research 
pol 
ho monitors the continued 

concordance of ech and 

development policies? 

1.1 	 NARS priorities ariiculated 
according to research policy 
and resource requirements 
defined based on iterative 
planning exercises. 

Questions.
 

What process exists for settingresearch priorities and allocating 

resources? How does this process
take into account: 

The potential impact ofthe research 
thrust on the national economy andsociety.including the area affected, 


value of the commodity, changing
demand, urgency of need,demanudourgenyofed,pPerception 
considerations,etc. 

consieratonsetc.emphases. 

yes 

yes 

(1) contribution to national food 
self-suffiCiency export value, cash 
crop potential. import substitution; 
(2) lack of shelf tecunologies, 

differences in farmer vs. research 
yi-lds, producer demand for
improv-d tech. & funds allocated to 
various com,,.-. lt~es inthe past.
 

that there is no food 
security problem; cash crop/exports 

Statement of Development Policies 
Sate
 

Ag. Research Master Plan 

Ag.Ree.Master Plan 
(2) see p. 49 & p. 51 

see p.53 &p.53 
Planned - see Swanson p. 20 
Staf/commocdity group,seap. 102 
masterplan. 

The probability and cost of research 
success, inclu"-ig national use of 
existing personnel, infrastructure, 
financial resources, etc. and taking 
into account past research results, 
beth positive and negative, national 
and international. 

Y/N 


Y/N 


Name body

Office of President 


Ag. Res.Council 

Level of complexity of analysis: 

0 - no formal priority setting method; 
1- congruence method; 

2- weighted crteriaor other formal 
method 

Resource allocation to 

commodities; Index value % 

research personnel/commodity 

research program. 

(state whether planned or actual)
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ISSUES 	 QUESTIONS 

1. Institutional Base 1.2 Effective communication of 
NARS needs and acquisition 

(cont'd) of resourcos. 

Questions: 

Does NARS receive an adequate 
level of funding from Government? 

Does NARS receive the types and 
levels of funding requests from 
donors? 

Does NARS effectively coordinate 
donor-financed research activities? 

IINARS 

I. Does NARS initiate the 
identification of donor-financed 

activtiesalthoughac es?Committee 

.4 1LS 	 Effective sxtemal 

(international) linkages 

Questons: 

Does NARS have formal linkages 
with IARCs, international private 
sector research or agri-business? 
With whom and what type? 

1.4 Effective internal (national) 
linkages 

Quesdons: 

Does NARS have formal linkages
with MOA/EXT, other relevant 
ministries, univereities. 
development projects, local 
agri-business, private sector 
research organizations? With 
whom and of what type? 

1468-022 

INDICATORS 


Research budget as % of Ag. GDP. 

Funding level/request 

Mechaniamts: 

- Formal, timely meetings 

- New project starts based on 


NARS priorities 
New project starts outside of 

priorities 

Y/N 

List and describe: I point each 
a) technology exchange; b) training;
c) networking; d) consultation 

Maximum: 4 points 

List and descrbo: 1 point each: 
a) Priority setting process 
b) NARS board membership
c) Training 
d) Technology exchange 
e) Contract research (in&out)
0 NARS representation on other 

boards 

Maximum: 6 points 

ANSWERS SOURCES 

CDSS 1991 

1989- 349 4 mk 
Ag - 44 mk budget 
1988 - 657.86 mik total budget 

Masterplan p. 81 

DAR 4.37 - 52% AGOA 

Suggested donor cond w. 
modification on chain appear to 
coincide with masterplan. 
Have tumed down FAO/UNDP 
actual #/type of projects in 
development budget. 

Doesn't seem to yet
seemooye t 
yes on SADOC Steering 

lirA, CIAT. ICRISAT, CIMMYT, 
ISSIPI? ICRAF. ISNAR 
a) yes 
b) yes 
c)yes 
d) yes 4 

1 Minterplan 

1 
precrpot 

1 
I 
I ? 

2 



ISSUES QUESTIONS 

Institutional Base 

(onrd) 

1.5 Monitoring of impact-evel
indicators by parent ministries 

Questions: 

Who is responsible for baseline andtin senes data colection on 
Production, changes in crop 
patterns and input use, natural 
resource management variables, 
farm incomes, etc.? 

What data currently exist? 
Are data ready exchanged? 

j:- 1.0 Human resource management 

Questions: 
Does NARS have apersonnel 
databaa 

Swanson #8 

Does a NARS manpower training 
plan exist? 
Is there an adequate career 
incertive structure to recruit &retain 
qualified staff? 

2.0 Intervening Variables 

21 Agricultural Policiee 

Quegtions: 

Does NARS have a role in input&
outtprice polcy development? 

Does FX policy favor ag. sector? 

1468-022 

INDICATORS 


List by function/daa type. 

ets 
kIenfy users for each data set. 

Y/N 

Y/N 

- Operating budget/researcher 
- Schen.e of service for 

researchers? Y/N 
- Annual attrition rate 

- of vacancies 
Proportion of support staff to 
research &technical staff 

/N
Input policy
Output policy 

pei rate hr ag. export/
import licensing; Y/N
FX readily available for input 
imports? Y/N 

ANSWERS SOURCES 

ADDS - me., adaptive research &
 
extension, AGREDAT planning &
 
evaluation units.
 

See annexes - ASA data, land h crect yielha. prod, hod balanc, landhusbanry. demonstration, womens 

Pmg&, Input, alts 

yes - traning unit DAR, DOA, Office Pres. & Cabinet 
Treasury, ADMARO, AGREDAT 

yes - traiming unit donors 

Have developed new scheme of 
service for enhanced career ladder. 
High vacancy level at bottom ranks 
& above due to high # on training.
Probably not enough eupport staff 
for research unles count adapive
rsearch teams 

don't know 
don' know 

strict controls? 
no; IMF, s d isue 
MADIA, CDSS 



ISSUES 

I. Institutional Base 

(cond) 

George? 

QUESTIONS 

22 Eension services 

Questons: 

What priority is given to extension? 
Who carries out extension activities? 

Extensaon lariee comparable to 
reearch salaies of eqiuivalnt~ 
levels?
 
How effective is extension? 


1s there an adequate career 
incentive structure to recruit and 
retain qualified staff? 

INDICATORS 

%Ag. GDP to extension 
List 

Y/hi 

3 - highly effective; 2- moderately
effective; 1 - marginally effective 
(subjectiveobservation) 

- Operating budget/extension 
officer 

- Annual athition rate 

- #of vacancies 

ANSWERS 

? high pr;ority 
adaptive research teams 
land husbadry 
womew'' programs 
Extenson Aids Branch 

Yes: upward mobility faster in 
xainextension 

SOURCES
 

Faner surveys
T&V repor 

klterviews 
Adaptive re. evaluations at ADD 

See Bank prjed documents 

Ww"ai 

? 122vacanciesFAlevel 
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ISSUES QUESTiONS INDICATORS ANSWERS SOURCES 

Institutional Bawe At NARSisa m and 

(conrd) 
Proprac- 2evefJs 

1.0 Research program planning
and management 

1.1 Development of long-term 

research plan 

Questons: 

Does institute 
research plan,.......... 

ave a long-term Y/N 
Ya rpln 108len 198 

Do farmer orge. participate inplan YIN farmer org. idex None? 
formulation? eX0pt estate growers-Famr

Welfare 
Toco ow ? 

Swanson #5, 2j 
Does the plan articulate priorities
and resource allocations by
conimodities/fiactors? 

Y/NYe 

Does it include projections for 
manpower, infrasructjre and Y/N Yes 
operating funds? 

!- f1.2 Development of a program 

structure 

Questfons: 
Does institute have a pogram 
structure which will effectively carry 
out the long-term research plan? 

Existence of national programs Yes NARP 

Are program leaders appointed? 

Are programs adequately staffed? 

Y/N 

# researcherprogram 
Yes 

Getting there with 132 long-term 
personnel databee 

Swanson #7
Sand 3 

# technicians/researchers (ratio) 
.. M.S. Ph.Drogram 

trainees 
1984 to datS 
for reearch &extension 

...........
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ISSUES 

Institutional Base 

(t'd 

QUESTIONS 

1. 	 Program and budget 

Ouesons 
Does institute have a shod-term 
program and budget? 

Are farmers involved in determining 
progams? 

Are programs based on constraints 
analysis? 

1..4 	 Monitoring and Evaluation
 
(M&E)
 

Quesglons
 
How is research performance 
(efficiency) assessed? 

How is research quality assessed? 

Who establishes baseline data for 
research programs? 

Who collects program-leve and 
inst-'tut-level data for evaluation? 

What are career promotion critera? 

What are crteria for pay increases? 

INDICATORS 

Y/N 

Farmer org.. represented 

Y/N 

- Active annual review process 
-# projects revised or cancelled 

- Peer or expert review 
- # projecs redesigned 

- Soci-economic surveys used 
in divising proposal? 

- Baseline survey d o 

Individual ecientists, prog. direcor;
M&E system 

List: Publications, advanced
degrees, collaboration with 
extension. 

Seniority, degree qualifications, etc. 

ANSWERS 


Yes 

Through plot communication 
project & block meetings 

Yes - weighted systems 

Yes 
Don't know yet 

Yes 
Don' 	 know yet 

AGREDAT, adaptive te; social 
research, ASA 
o.y 

No M&E "am 
prog.. AGREDAT, extension 

pub, advanced degrees
colab.with Extension at ADD level? 

Both 

SOURCES
 

Adaptve reeazh team sunvy & 
feedbacks ag. survey 

k commocity wow 
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ISSUES 

I. Institutional Base 
(contd) 

QUESTIONS 


Questions: 
How effective is the flow of 
information between research and 
its clients: polcy-makers, extension 
services, farmers and others? 

1.5 External communication 

Do institute centers and programs 
have formal linkages with clients, 
including extension services, 
provincial-level policy makers, 
universitiss, farmers, private sector 
research and agri-buiness 
organizations for problemidentification, program f(,.-.aion 

and execution? 

With whom and of what type? 

1.6 Internal communication 

What formal linkages exist within 
institute, e.g. between programs, 
disciplines? 

How are multidisciplinary problemsapproached? 

Is NR mgteusainability
Incorporated into redesign?(indica mutdicinity) 

INDICATORS 

Mechanisms: Board meetings, 
sessional papers, annual reports, 
meetings with farmer org.. bulletins, 
mass media messag* 

List linkages: 1 point each 
a. problem definition 
b. investigation 
c. analysis 
d. evaluation 

Maximum: 4 points
 

Mudicpi y 1 poit each 
a. Problem definition 
b. Investigation 

c. Analysis 
d. Evaluation 
Maximum: 4 points 

Cts examEleaet: 
- hitfochictoboiclInterviewspst control 
- Agrolorestry research 

- Reduced proportion of inorganic 
to organic nitrogen sources 

ANSWERS 


1 
1group 

1 
? 

3+ 

Univesity, prvate sector (seed) 

1 
I 

I 
1 
-4 

SOURCES 

Annual reports behind 1984
 
bulletins. pamphlets
 
seminars, monthly meetings at
 
ADDs 
Extension Aids Branch - videos, atr 

Interviews, seminar & commodity
reports, adapve research 

Annual reports 
Interiews wilh program leaders 

Annual reports 
Policy atatements 

MARE oval., MARE tech.
DAR reports, publications 

refos, tem 

Very good score here. 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

I. InsMutional Base 

(cont'd) 

2.0 

21 

Financial Resource 
Management 

Acquisition of funds 

Questions: 

Are funds received by institute 
headquarters, stations and 
programs in a timely way and in 
adequate amounts? 

- Date requested, date received;n 
- Programs/lrojects halted for 

funding shortfalls (# &proportion) 
- # of researchers without funded 

Nce romtranong overneas; 
v r fand ee 
insulant operang funds, esp. 

ADD. 

2.2 Funds disbursement 

Quesdons 

Do stato and/or program heads 
have the delegation of authority 
necessary to permit a flexible yet 
accountable use of funds? 

___- m ef 

Can funds be retained and carried 
over from one year to the next? 

23 Accounting 

Y/N Don't know - yes i from Rockeleller IntiDew dfi0on head. 

Questions 

Are adequate accounting 
Sad staff in placethroghoutthe system? FcentalzedNo fdaace.~~?patlern~mnKTrained accountants at each canter? 

Seern to be olL Yes, in tafing 
kinvwm 

~pro 
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8 



ISSUES QUESTIONS INDICATORS 

I Technology
Generation & 
Transfer 

A. For theResearch System 
n.0 Intermediate results (outputs) 

1.1 Training Opportunities 

(What are the quantity,
quality and nature of the 
outputs of the reearch and 
extension system?) 

Questions 

What training is available for 
researchers, collaborators and 
dients? 

12 Progression of 
experimentation 

# trained ST in-cotmry 
ST abroad 
LT abroad 
(Past 3 years) 

Questions 

Is research moving from strategic, 
to applied to adaptive research? 

Propodion of research on-station,
on-farm, being demonstrated (time 
series) 

How much research is conducted 
on-farm? 

Research reports - # of trials isted 

How much research has moved into 
the field testing & demonstration 
stages? 

# technologies moved from on-farm 
tialr to demonstration stage/ 
program 

1.3 Surveys and constraint 
analyis 

Questions 
What
inatedicompletedstudies have beenbn # projects with constraints analysis 

onncharacteristics and constraints at 

agro-ecological levels, provindal 
levels, among cultural groups, etc. 
for outputs and inputs. 

iniiatducmplte 
# other studies analdyzed 

How is this Information to be used? List: 1 point each 

research project design 
- research program design 
- midcourse correction 
- impact evaluation 
Maximum: 4 points 

ANSWERS SOURCES 

? 
? 
5 MS/PhD 

Permonni yterm data-tim 

CRSP rpodt 

mainly on-ation 

Adequate but duplicative 

3 new varieties 

A 

Annual reports 
CRSP reports 

Exii rpxorts 

Socioeconomic sludy of North 

elctdInCne otbeing replicated ie Center &Soulh 

1 
? 
1 

1 

3 

-_ 1468-022 



ISSUES 	 QUESTIONS 

Techlogy.	 1.4 Interaction between research 

Gsneration & &extension 
Transfer How do research &extension 

(cont'd) collaborate? 

How effective IsUhis collaboration? 
(Swanson #10)mSwaon#1What research methodologies have 

been developedrefined to 

encourage client participation in 
research planning. execution, and 
evaluateI? 

What metnods have been 
developed to monitor and evaluate 
technology transfer and adoption? 

1.5 	 Responses to government 
requests for policyadvice 

2o 	Concluive results 

21 	 Technologies 
developed/released 

Quesdons 

What new varieties have been 
developed tested, and released o 
clients? (Le., extension, farmers, 
private sector research)? 

What new technologies have been 
developed, tested and released to 
clients? 

What recommendations have come 
out of commodity programs? 

Has a "Menu of technological 
choices been developed and 
offered to accommodate different 
systems and situations? 

INDICATORS 


Nature, frequency of interaction 
Liaison officer? YIN 

# jointlyplanned/mnplemented trials. 

List
 
- Baseline surveys 

- Program-level or center-level 
planning meetings? 

- Field days 
- Annual worlmhope 

Committees, surveys, ,eports, 
on-farm research 

SeNsional paper 

Participation In polcymaldng boxi 
Requests for advice 

# varieties released 

# of technologies recommended to 
extension 

Proportion of programs that have 
released varieties or technologies 

#of released varieties responding 
to low input vs. high input systems;
# of techs with positive NR sid 
effects, e.g., alley cropping, cut & 
carry, fodder, silage, zero-grazing 

ANSWERS 	 SOURCES
 

Yes - mtercroppkV with maize Adaptive research team repots at 
ADD 
Extension reporkhes. reports 

Ye. 

Yes 

On-fam adapiv resech? 

/A except part on other commodity 
groups review conmfltee 

8+3 

to seed company 
NABS a ro p 

several - intercropple with maize 

Al responsive to wsalloder 
constraint most 

1468-022 
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ISSUES 

1I. Tochnology 
Generation and 
Transfer 
(oon'd) 

j:.i::-

QUESTIONS 

2.2 Pubications 
Quesons: 

What sientifc,technical and 
farner-level publications have been 
produced? 

13 nputs 

Quesfions: 
Are agricultural inputs (seedfertilizers, pesticides, tools) 

available? 

Are there subeedors w/o inputs? 

Are there times of the year when 
Inputs are not available, more 
expensive? 

How are Inputs made avalable to 
reeource-oolr/farmems (e.g. small 
packaging, etc.) 

24 Market;ng infrastructure 

Questions: 
Are markets accessible to aD 
producers? 

INDICATORS 


List intemalextemad 
Level 

scientific 
technical 
farm level 

Distance from household to Inputsupply point. # of sources of 
input 
Credit given for inputY/N: inkind orincash 

Y/N - high, mod, low potential 

Y/N - areas kg/ha 

Y/N - timely delivery; seasonal 
shortages; price fluctuations for 
fertilizer &seed. 

# smallest units seed or fertilizer
sold/# smallholder units 

regional price varatione 
status of rural roads 

(proportion of farm houshods within10 km of paved road 

ANSWERS 


RSP repor 
annual re. reports 
Yes 
Yes 
No 

In-dnd crei at ADD/RDP/EPAlevel cash sales ADMARE sales 
points 

inkind 

Untimely distribxion; insufficient 

amounts ferL &seed for both data 
&smallholder sectors 

Yes - fluatuates due to policy
changes - structural adustment 

Small bags- also bought by eates 
farmers 

fromAAKal pomducere price 

frDm ADMARl-pmarkeinefficiencie. fonDifferental prices fortobacco large vs. sinai holders 

SOURCES 

Annual repors 

Extension reports 

See ADD &Naonal Statistics 

1468-022 



ISSUES 

1I. 	 Technology 
Generation and 
Transfer 

(contd) 

Swanson #14.3 

wnon12How 

Swanson #14.4 
Swanson #14.5 

QUESIONS 

B ForMe ExtensionSystem 

1.0 	 Research 
resulta/ommendations 

accepted and extendod 

Questfons: 

To what degree have research 

results been promoted by the 


extnsin
srvieNoextension service? 

To what extent does extension 
adopt reeearcher-recommencd 
technologies? 

is adoption of 
recommendations tracked? 

2.0 	 Extension methodologies & 
Effedivenese 

Questons: 

What extension methodologies 
have been developedtrefined to 
improve extension participation in 
research? 

What extension methodologies 
have been developed/refined to 

improve the extension-farmer 
1inkage? 

What publiations or other media 
mechanisms have been produced 

to inform farmers of research 
findings? 

INDICATORS 


AN r 

recommendlationsSomeN 
Why 
% recommendation promoted by 
extension 

Al adopted 
some 
None adopted
Why 

Tracking system exists Y/N
Tracking system applied Y/N 

Ranked allocation of extension 
agent time in tech. generation and 
transfer activities 

# of program changes based on 
feedback from extension 

# of households with direct contact 
with extension agents (mae vs 

female-headed) 
# of new messages by type 
Actual samples 

ANSWERS 


yesUaI 

No seed avaiable 

? 20%? 

Adaptive me. teams tet in different 
regional environments then adopt if 
appropriate 

Yes but too many olher 
rssponsi ties 

'infusin pilotcomm a 
p v 

Yes- 1/10? contact farmers 

SOURCES
 

T&V reports
 
onoffiernevew
Extension service reportsx 

Adaptive roe. teen reports 

Liaion officer k,invs 
Extension sevc report 

T&V agen repots 

T&V on station or on-farm reesen 
program descrUom/evaluations 

Extension auio visual depasment
Annual extension reports 

1468-022 12 



ISSUES 	 QUESTIONS 

Technology Q rtrte.ina Varlbks 
Generation and 1.0-	 Markets 
Transfer 
(contd) Quesons: 

1.1 	 Farm to maket roads? 

1.2 	 Does a market information 

system exist for commodities? 

1.3 	 Are there price consraints for
commodities? 

1.4 	 Are there required marketing 

channels that must be used? 

1..._5 Are there commodity 
marketingstandards? 

1.6 	 Are the recommended inputs
available? 

2.0 	 Storage and processingconsderaonsAre 
considerations 

2.1 	 Is value added at household 

level for commodities 
examined? 

2.2 	 Proportion of poet-producion 
losses 

2.3 	 Post production processing 

INDICATORS 


Average distance farm to market? 

Proportion transport cost of total
 
coat (market prices)?
 

Farmgate vs. market prices
 

Y/N on radio 
in print media 

Farm level profit & loss 

Costs & returns at commodity level 

Value addd lo comimodfies 

ANSWERS SOURCES 

State marketing board 

Yes 
Obervtion 

No 

Not always 

impodant - no processing 
off-farm 

ot realy 

offr

FarmI f by type of frm 

Don't know CRSP stuime 

No 

1468-022 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

III. Intermediate Impact
Indicators 

(Adoption &Beyond) 

How can the adoption of 
technologies produced by 
the NARS be measured, 
and results used to 
forecast probable Impact 
on the national economy? 

1.O Technology Utilization 
1.1 What %of farmers are using 

new technologies? 

1.2 Has total production 
- increased in a commodity or 

region? 

Have sales of fertiizer, seed, sic.ete 
increased? 
(Substitute relevant inputa/case 
study) 

Adoption of technology stratified by 
farm size high, medium, low 
potential, male/female householdhead& 
Pro ioustatistics; yield data;st 

rMaybe 
land use data by commodity & 
region. 
Production area cultivated. 

Sales records 

Tech-related shift in crop mix 

Don't know yet 

north  chec data 

No 

Project stuolas 
Extension service records, e.g. farm 
management unit.Spck SucV 

c 

Centalstatistics office 
OA tatics ofce 

Remote sensing data 

Cpt reodCooperative records 
Import/Export records 
National atstics ofce 

Has there been a tech-m4ated shift 
in crop mix? 

short-term and long-term Remote sensig data 

2.0 Rural agro-industrial 
transformation # of rural-based small enterprses2.1Hasagr-inusta!by regions (female vs. mae-owned) ittl;farm woxk for ohe MOA 

S o10transformation occurred? wodcers or less?
Increased ruasvigrural savings 

22 Has research/extension 
resulted in the formation or 
strengthening of farmer 
organizations? 

- *organizations 
" # nImbers 

no 

X 

. 1468-022 
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ISSUES QUESTIONS INDICA TOPS ANSWERS SOURCES 

III. Intermediate Impact 3.o Management of natural 
Indicators resource base 

(oonrd) Jestlons: 

.,1 Has NR management been 
an element of technology
adopted? 

Increased land cultivation (intensive 
vs. exten;ve) 
Proportion owned vs. rental land, 

Yes - intensiv 

Problem 
security of access to land 
% top soil loss, salinization rate 
Sedimentation rate Contour ridges being built to 

4.0 Pocy changes at sdor level Price policy; input policy; marketing 
decrease run-off 

FAO yearbook 

'U 

V. Impact 

How has investment in 
research influenced the 

1.0 Net farm income 

policy 

1. Change in net farm Income at 
national aggregate level in 

World Bank reports
Treasury reports 

economy ofthe country, in 
terms of incomes. 
productivity. producton & 
food security (availability, 
access &adequacy)? 

real terms. 
2. Change in net farm income/ 

farm in real terms disaggregated 
by farm size male/female 
household heads 

3. Changes In net farm income 
per AEPA Central sabstice offices, MOA, 

2.. Agricultural produ 

21 Has agricultural productivity 
increased by farm rze, etc. 

1. Changeinvalueofprod/Ca. 
2. Change in value of produdion/ 

Treasury,Credit Bank. FAO 
nubitin stafbe 

farm (EAPA, male/female). 
3. Change in value of producBWn/ 

farm by farm size. 
4. Change in value of ag. producio 

par hedare of agricultural land. 
5. Change in value of ag. production 

by unit of aq. investment of 
credit for agriculture. 

1468-022 
is 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

IV. Im t 1o Food Security (national level) 
3.1 What is the impact of ag. 

research on food security at 
the national level? 

1. Change in per capita food 
production and consumption. 

2. Change in ag. GDP (including 
non-food crops). 

3. Change in %self-sufficiency in 
basic food commodities. 

4. Variability in total annual ag. 
production. 

5. Change in per capita food 
imports by value. 

6. Change in annual carryover 
stods ofbasic food stuffs 
(buffer stocks) 

. 1...... 
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I. The Conceptual Framework
 

Agricultural research projects designed by AID generally have
 
dual objectives: 
to generate technology and to build indigenous

research capacity. Often the field-level impact (increased

production, productivity, and incomes), is described in the goal

statement of a logical framework matrix, whereas the building of
 
the research institution is identified as the purpose. Implied in
 
this type of project description is the notion that building an
 
institution will achieve the goal of increasing 
production,

productivity, and incomes. Unfortunately this leap of logic

contains a good number of irportant assumptions that more often
 
than not result in limited or no impact from agricultural

research, simply because the improved technology does not reach or
 
is not appropriate to farmers' production or marketing

constraints.
 

The methodology of the research indicators exercise leads one
 
to identify the constraints to farmer adoption of new technology

at all steps in the process from the conceptualization of research
 
themes to final impact on the economy. The process cf development

and transfer of natural resources management technologies using

indicators from the Malawian case study is herein presented in two
 
categories: factors that are (1) endogenous and (2) exogenous to
 
the research/extension system. 
Those factors that are endogenous
 
to the research/extension system include the development of
 
national research programs, the transfer of technologies from
 
research to public 
extension services or private commercial
 
interests, and the transfer to and adoption of new technology by

farmers. Factors which are exogenous to the system include
 
macroeconomic and agricultural sector policies, input and output

marketing, marketing infrastructure, cooperatives or indigenous

local organizations, and credit.
 

On the front end of the research/impact continuum, research
 
projects have come into being after a significant amount of more
 
basic and applied research has been performed, mostly regionally
 
or internationally, and some internally. The extent to which
 
basic or applied research is needed, as opposed to adaptive

research, dictate,. in part the length of time required to achieve
 
impact. An examination of the Malawi case shows the importance of
 
bringing to bear the international body of knowledge on priority

research problems. With a minimum of well-trained researchers and
 
technical assistance the Malawian Department of Agricultural

Research (DAR) has demonstrated the capacity to effectively borrow
 
research findings, methodologies, or germplasm, from the region or
 
internationally, and adapt technologies to suit local conditions.
 
In doing this Malawian research programs have moved technology

from research to extension within a relatively short period of 8
10 years. As a further result of past and on-going investments in
 
training scientists the time-frame for adapting research results
 
to Malawian conditions is now potentially even shorter.
 

In the middle of the continuum, the transfer of technology to
 



farmers 
must combine socially and economically viable extension
 messages with a cost-effective extension methodology. 
 Malawian
experience shows that 
it is possible to have a well-thought out
extension approach but have relatively little impact on the vast
majority of smallholder farmers. The reasons for 
this are
several: new technologies which are dependent on expensive inputs
have been biased toward relatively wealthier farmers; 
extension
themes have 
little new technology to offer to resource-poor

farmers; even where new technogy 
exists there are insufficient
operating funds to effectively mobilize the technicians to reach
farmers; and inputs and credit arrive late or are insufficient.
 

Finally, an examination of Malawian
the experience
demonstrates 
that at the back end of the research/impact
continuum, factors exogenous to the research/extension system are
cruc:j' to the technology transfer process and final impact. 
 On
the economic side, macroeconomic and agricultural sector policies,
efficient input and output markets, marketing infrastructure, and
access to credit will provide an incentive structure for farmers
to invest in improved technologies; whereas 
on the farmer
household side, indigenous local organizations, access to land and
labor resources, and cultural preferences will all have an effect
 on farmers ultimate decisions to take risks and adopt new methods.
 

The findings of the Malawian research indicators study have
interesting implications for AID programming in Malawi and other
countries. 
 First of all, the institutional base of DAR permits
the Mission to target discrete assistance to key commodity
research programs and, with a minimum of consultative short-term
technical assistance, expect to achieve impact within a relatively
short time-frame. Furthermore, the exercise has 
focused on a
number of sector policies that co ,d be targeted for change
through non-project assistance: policy changes which are needed in
order to realize a return 
on research investments. The linkage
between policy and research interventions can be further
strengthened 
by allocating NPA counterpart funds research
to

operating expenses on targeted priority problems.
 

In the remainder of this report attempt
an is made to
identify the key indicators of progress and impact of agricultural
research on improving natural resources management (NRMS). 
 Based
 on 
the probable impact improved technologies have had on farmer
productivity, and past and present AID interest and involvement in
these research areas, this study has identified the most promising
areas of NRMS research as 
being (1) soil and water conservation
(contour bunds), and 
(2) agroforestry (alley-cropping and
spacing), tree
 
as they pertain to improving cropping systems and
increasing soil fertility on a sustainable basis.
 

II. The Process Leading to Impact
 

The analysis provided herein follows 
 the methodology
developed by the Research Indicators Team that visited Kenya 
for
 



those questions and indicators that are or were the most important

in achieving an impact from NRMS research. Liberties were taken

in the order of presentation in order to identify the indicators
 
corresponding to the steps new technologies follow from research

problem identification to final impact. More specifically, the

questions were re-ordered to follow the process that takes place

from level 1: 
the conduct of a research and technology transfer
 
program, through level 2: variables that condition farmer's
 
response to a new technology, to level 3: the impact of an

improved technology on production and the economy. 
In the process

several new questions. and indicators have been identified, and

slight modifications of existing questions to 
fit NRMS research
 
were made.
 

Level 1: The following schema identifies the important steps,

beginning with the identification of a priority problem, which are

internal or endogenous to the research and extension system.
 

Problem--.-->Research---- >Technology
>Research
.... 

Identified Conducted Adapted Delivered
 

Level 2: A number of other factors are important in that they

determine the responses of farmers to an improved technology that

is presented to them. They are essentially socioeconomic -- input

and output prices, availability, timing, land and labor resources,
and cultural preferences -- and are presented below. These are 
labelled intervening variables in the methodology. 

Prices Farmer 
 Land
 
Capital---->Adoption<----Labor
 
Credit Decisions Culture
 

Level 3: Finally, there 
are a number of impact indicators at

several different levels of analysis concerned with intermediate,

household, and national level 
impact, which will occur in the
 
following order.
 

Productive ---->Productivity ---->Industry ---->National
 
Capacity and Incomes 
 and Commerce Production
 

III. Factors Endogenous to the Research/Extension System
 

Under this heading we will examine indicators of research
 
progress and impact as they 
relate to research and extension
 
activities. In Malawi, 
as in most African countries, the public
sector has dominated research on 
food crops and farm management
 
areas that are intended to assist the smallholder farmer. While
 
growers of some commercialized commodities have organized their
 
own research programs that may in fact benefit a seqment of
 
smallholder farmers, most smallholders depend on the Department

of Agricultural Research (DAR) of the Ministry of Agriculture for
 
the development of improved technologies. This is especially
 
true for NRMS research.
 



A. Level 1: The Development of National Research Programs
 

1. National/Research Policies
 

Questions: Indicators: 

Does the country have an agri-
cultural development plan that 
reflects the importance of NRMS 

Yes 

research? 

Although the response to this question is affirmative, the
Statement of Development Policies, 1987-96, outlining support for
(1) food self-sufficiency, (2) import substitution, (3) export
enhanzement, and (4) cash crop promotion, is somewhat vague in
providing quidance to DAR in setting research priorities.

According to the Malawi National Agricultural Research Project
(NARP) Triennial Review, the national priorities allow for the
justification of any research project, and they are not fully
integrated with other government policies, including commodity
prices and input subsidies. 
On the other hand, the Statement
calls for an examination of the critical area of natural resource
 
management in farming operations, upon which increasing

agricultural production depends.
 

Does the country have a research Yes/No

policy reflecting the importance
 
of NRMS research?
 

An Agricultural Research Master Plan has gone through
several drafts, the latest of which was January, 1989. This
document provides significantly more guidance on research
priorities than in the past. 
With respect to NRMS research,
specific areas including soils, agroforestry, and intercropping
 
are identified; and soils and agroforestry have been given
commodity research status in the DAR. 
In addition, adaptive
research has been given commodity research status and with the
feedback of farmers and extension agents has incorporated NRMS

research into their research agenda.
 

2. Effective External Linkages
 

Does NARS have effective formal and 
 Yes/No

informal linkages with IARCs, other
 
international research institutes,

other NARS in the region, an, access
 
to technical assistance for NRMS
 
research?
 

Between 1980 and 1986 the DAR conducted research on the soil
conservation practice of constructing contour bunds on slopes of
7-8 degrees for four water catchments under different management

regimes. The research demonstrated the utility of those
structures in controlling soil erosion and nutrient loss. 
 In
 



it's conception the research drew upon previous research in the

U.S. in particular, and expanded knowledge of the importance of
 
contour bunds on watershed management in the tropics. With their
 own resources the Land Husbandry Division is attempting to carry

the research one step further to demonstrate the effects of
 
contour bunds on production and productivity. By building on
 
international experience, the DAR has validated and given impetus

to the promotion of "marker ridges", which are pegged for farmers

by extension agents and constructed during the dry season.
 

The establishment of agroforestry research linkages with

IARCs and other NARS in the region is off to a shaky start.
 
While Malawi is undoubtedly benefiting from the international
 
body of knowledge on agroforestry research and effective
 
technical assistance provided by the Rockefellor Foundation,

relations with the International Center for Research on

Agroforestry (ICRAF) have been strained because of the perception

that the regional SADCC program, as it was defined by ICRAF, does
 
not meet the needs of Malawi. The problem appears to be one of

communication and collaboration with NARS in defining priority

areas for research, and needs to be worked through to avoid

duplication of research while meeting the needs of all countries
 
in the region.
 

3. Effective Internal Linkages
 

Does NARS have effective formal and Yes
 
informal linkages with other public

and private research institutes in
 
the country?
 

At least three Malawian institutions are involved in NRMS
 
research: the DAR of the Ministry of Agriculture (MOA); the

Ministry of Forestry and Natural Resources; and Bunda College.

For the most part the division of responsibilities between the

Ministries has been well-delineated; the DAR takes responsibility

for agroforestry as it pertains to agricultural production. The

DAR also has responsibilty for soil and water conservation
 
research. On the other hand Bunda College, which is in the

Ministry of Higher Education, does not appear as well integrated

into the soils and agroforestry commodity research groups of the

DAR as they could be. They are proposing projects that duplicate

work in agroforestry; but are also conducting soil classification
 
and fertility surveys which complement the work of the DAR.

Within the MOA the Land Husbandry Division and the DAR have

collaborated well in conducting soil conservation research.
 

4. Adequate Information/Library Resources
 

Do research proposals and write-ups Yes/No

contain extensive reviews of the
 
literature from scientific journals

and up-to-date information in their
 
fields of research?
 



Scientists at the main research station at Chitedze have a
library facility constructed under the NARP, that appears to be
well-supplied and well-managed. 
Other research stations
throughout the country are less well-endowed, but do have
librairies with reference materials. However, it is likely that
the cost of maintaining these facilities 
-- while extremely
important -- is beyond the means of the DAR. 
Therefore without
donor support the DAR would find it difficult to maintain up-todate editions of research journals and other reference materials.
 

A review of research papers and plans shows that DAR
scientists, with the possible exception of adaptive researchers
located in the extension service, have access to current research
in the fields of soil conservation and agroforestry. With
assistance from the Office of Development Assistance (ODA) of
Great Britain, the Land Husbandry Department of the MOA conducted
a thorough literature review of soil conservation research in the
United States and elsewhere prior to embarking on the project.
As a result the research added to existing knowledge and
contributed to an understanding of the effects of soil erosion,
especially in the tropics. 
Similarly, the agroforestry research
action plan contains a broad review of research on low-input
agricultural systems; and the program has benefited from earlier
research in Malawi since 1972 on the introduction and
establishment of Leucaena spp., although much of the research
done 	at that time was on livestock and poultry feeding rations.
 

5. 	 Research Planning, Organization,
 
Management, Budgeting
 

Are NARS priorities articulated 
 Level of complexity: 1
according to research policy and 
 Index value %
 
resource needs defined by iterative
 
planning exercises?
 

Decisions as 
to resource allocation among development and
research options are made by the MOA, and translated into
research programs by the DAR. 
In organizing the research
 
program, the DAR has created seven commodity groups: cereals,
grain legumes, horticulture, livestock, soils and agroforestry,
plant protection, and adaptive research. 
 In the case of natural
 resource management research it is significant that soils and
agroforestry have been given commodity group status: 
a position
that is generally reserved for specific crops and livestock.

This is a reflection of the priority given by government to
natural resource base issues, and the need to find sustainable
solutions to the problem of declining soil fertility. Because of
it's commodity group status, the soils and agroforestry research
teams are adequately funded, with donor assistance.
 

B. The Transfer of Technologies to Extension and Commerce
 

1. 	 Commodity/On-Farm Research Linkages
 



How strong are the linkages between 
the commodity research teams and 

High Score 

on-farm researchers? 

The DAR has adopted a unique -- and quite effective -
organizational arrangement for adaptive research. 
As mentioned
 
above adaptive research has been given commodity group status.
 
Adaptive researchers participate as equals on the research teams
 
of other commodity groups; but their main "raison d'etre" is to
 
research solutions to the more intractable problems faced by

farmers and serve as a conduit of information back to the
 
stationed-based researchers in the other commodity groups. 
At
 
the same time, the other commodity groups perform their own on
farm research because the adaptive researchers could not possibly

do it all. One important difference is that the other commodity

research teams are comprised of agricultural scientists only,

whereas the adaptive teams include a team of one socioeconomist
 
and one agronomist based at each of the eight divisions of the
 
extension service throughout the country.
 

In spite of the fact that the adaptive research commodity
 
group is only about three years old, one interesting outcome of
 
adaptive research is that they have demonstrated to researchers
 
and extension agents alike that farmer practices make sense. For
 
example, many farmers have long inter- or relay-cropped a variety

of food crops in the same field. Adaptive research has verified
 
that not only is the total yield higher than in monoculture
 
arrangements, but the soil is protected for longer periods from
 
erosion. These successes have helped to overcome the research
 
station bias felt by some of the adaptive researchers -- that
 
they were less scientific or professional. In order to retain
 
good researchers in the adaptive research commodity group the
 
incentive structure will have to promote them at rates equal to
 
other commodity group scientists.
 

2. Research/Extension Linkages
 

How strong are the linkages between High Score
 
the commodity and adaptive research
 
teams and the extension service?
 

The positioning of the adaptive research teams in the
 
regional offices of the extension agency places them in an
 
excellent position to interact regularly with extension agents.

In fact, the groups interact frequently in both informal and
 
formal reviews of the research program. In responding to
 
extension demands, adaptive researchers are now fine-tuning

inter- and relay-cropping recommendations. Several adaptive

research teams have chosen, with extension service input, to
 
begin trials on agroforestry as well. Hopefully, and quite

likely, they will improve on the recommendations of extension
 
agents who with good intentions have tried to promote

agroforestry usinc recommendations from outside that subsequent
 



research in Malawi has shown to be unsuited to local conditions.
 

3. Research/Commercial Interests Linkages
 

How strong are the li.nkages between Low Score

the research service and input and
 
output commercial interests?
 

The normal market response mechanisms to new technologies

and feedback to research and development do not operate well in
the context of highly controlled input and output markets. 
As
 was seen in the maize example, consumers have little or no choice
in the improved varieties available for purchase. There is
naturally even less market response for soil conservation and
agroforestry research for soil improvement, because they do not
offer a marketable product. 
However, to illustrate the point
there seem to have been good linkages between research and the
livestock and poultry feeding industry in the mid-1970's. It was
at this time that Leucaena spp. was first introduced arid tested

in Malawi; and research was conducted on the optimal mixes of
Leucaena leaf and other feeds in livestock and poultry rations.
Leucaena leaf producers in the Shire Valley found a market for
the leaf at the National Grain and Milling Company in Blantyre,

who used it in poultry rations because of its effect on coloring
egg yokes. Unfortunately, the Milling Company might have found
an alternative feed supplement because they stopped accepting the
leaf. Leucaena also has been and still is grown by dairy farmers
 
as a 	feed supplement during the dry season.
 

C. 	 The Transfer of Technology to Farmers
 

1. Private Promotion of New Technologies
 

Does 	the private sector promote the Low Score
 
use of new NRMS technologies?
 

In part because the trade of smallholder production is
largely limited to the parastatal marketing institution ADMARC, a
private sector-based system of marketing inputs has not
developed. 
As a 	result the system is not particularly responsive
to farmer's requirements. 
Recently Cargill Corp. has invested in
the National Seed Company of Malawi and holds a majority interest
in it's shares. 
 Even 	so the low purchasing power of smallholders

and their dispersion throughout the country may prevent the
development of private sector input marketing. 
In any case it is
almost certain that NRMS research and development will not
produce anything that is attractive to the private sector, unless
there develops a market for tree seedlings: a role now performed

by the Ministry of Forests and Natural Resources.
 

2. 	 Public Extension Planning,

Organization, Management, Budgeting
 

Does 	the extension service effectively Medium Score
 



promote the use of new NRMS technolo
gies?
 

Relative to many African countries the extension service in

Malawi operates well. Under their decentralized structure the

eight Agricultural Development Divisions (ADDs) have significant

responsibilities to tailor the extension program to the needs of

their farmers; while at the same time they have direct access to

the Principal Secretary of the MOA. Perhaps structurally they

have too many levels of supervision and training; and
 
consequently inadequate contact between the Subject Matter

Specialists at the ADD or Rural Development Project (RDP) levels

and the Field Assistants (FAs): the lowest level agents. These

FAs also have significant credit and marketing responsibilities
 
on behalf of the Smallholder Agricultural Credit Administration
 
of the MOA and ADMARC, which take up a fair amount of their time

and conflict with their role as advisor to the farmer.
 

The two primary constraints to the effectiveness of the

extension service are the number of appropriate extension
 
messages they have for smallholder farmers and the operating

expenses available to deliver them to farmers. 
On the first

constraint they are making excellent progress through the
 
adaptive research program at developing appropriate technologies

for low-input cropping systems, especially in tree spacing,

alley-cropping, and inter- and relay-cropping. The latter have

already been translated into extension messages and are being

delivered to farmers. Furthermore, the soil and water
 
conservation techniques of putting in contour bunds on sloping

lands (now called marker ridges to avoid the stima of colonial
 
times) that have been validated by research are being "pegged" by

Land Husbandry Officers of the ADDs and RDPs when operating

expenses are available. Reportedly, farmer demand outstrips the

ability to provide the service in spite of the farmer labor
 
requirement involved (the work is largely performed during the
 
dry season).
 

IV. Level 2: Factors Exogenous to the Research/Extension System
 

A. National Policies
 

1. Macroeconomic
 

Do macroeconomic policies affect the 
 Probably Not
 
adoption of new NRMS technologies?
 

It appears that macroeconomic reforms and structural
 
adjustment have impacted negatively on smallholder farmers in
that the reduction of social services and higher prices paid for

goods affects those most who can least afford them. 
The linkage

between macroeconomic reforms and the adoption of NRMS
 
technologies is less apparent, but nonetheless there. 
As prices

for agricultural inputs are raised, more and more smallholder
 
farmers, due to their limited landholding size, are forced to
 



depend on low-input cropping systems to maintain production

levels. 
 For the majority of smallholders, increasing
productivity is crucial to meeting increased food demand from the
rapidly expanding population. 
Off-farm employment opportunities
are not likely to absorb and employ a significant part of the
labor force. Currently, the technology has not been completely
developed and as a result productivity is declining.
 

2. Agricultural Sector 
- Input and Output Marketing
 

Are there ag. sector marketing Probably Not
 
policies which are counterpro
ductive to the adoption of new
 
NRMS technologies?
 

Reforms intended to liberalize pricing and marketing of food
crops do not yet appear to have significantly stimulated private
sector marketing of the major commodities; while the parastatal
continues to assume this role. 
As already stated, research on
NRMS does not generally lend itself to marketing opportunities.
To the contrary, market incentives for agricultural production
have the potential of causing harm to the environment if further
extensification onto more marginal lands without proper
conservation measures were to occur. 
The relative abundance of
land on estates permits them to practice a more productive fallow
system, but at the same time they are slower to adopt
conservation measures and establish woodlots in spite of
government requirements. On the smallholder side, farmers are
increasingly adopting conservation measures to increase
productivity because they are forced to intensify production on
 
ever scarcer land.
 

B. Marketing Infrastructure
 

Are there adequate crop storage and 
 Not Relevant/

transport facilities to support the 
 Good
 
adoption of NRMS technologies?
 

While these factors may be important to the adoption of
other improved technologies, especially maize for its storage and
processing characteristics, they are not as important to the
adoption of NRMS technologies, with the possible exception of
farmer access to extension services. 
Malawi has a good system of
major and secondary roads, therefore, extension agents are able
to move around when the have transport. However, even the price
of a bicycle is beyond the means of agents and their ability to
 
repay a loan.
 

C. Access to Land and Labor
 

Do land tenure arrangements or 
 No
 
access to land and/or labor constrain
 
the adoption of NRMS technologies?
 



For the smallholder farmer access to land is the major

constraint to increasing aggregate agricultural production.

Ironically, it is the lack of available land that favors the
 
adoption of NRMS technologies among smallholders. As farmers are
 
forced to increase productivity per unit of land, they must turn
 
to NRMS technologies which are by nature intended to do just

that. With respect to labor, soil conservation structures are
 
put in place when labor is less constrained; and the agroforestry

coLmodity and adaptive research groups are currently examining

the issue as it relates to tree establishment and management

practices. The recommendations that go to extension will have to
 
take into account these factors.
 

There is general agreement that while land is scarce, the
 
Malawian lease and customary land tenure arrangements per se give

both estate and smallholder farmers the security they require to
 
make long-term improvements on the land. In spite of this,
 
estate owners do not make those improvements because they do not
 
have tb economic incentives to invest in them. But as mentioned
 
before they practice a more sustainable fallow system. And the
 
largest estates growing perennial tree or bush crops represent a
 
much more sustainable use of the land than smallholder production

of annual food crops. Unfortunately, estate crops do not feed
 
people or provide enough jobs to gainfully employ the large

number of farmers on economically unviable smallholdings, at
 
least under currently available farm practices. Soil
 
conservation and agroforestry will improve the food and nutrition
 
situation considerably, but not entirely.
 

D. Cooperatives - Indigenous Local Organizations
 

Do coops or local organizations Yes
 
exist to facilitate the adoption
 
of new NRMS technologies?
 

Research has demonstrated that a package of improved new
 
technologies including contour ridges and land use planning (crop

rotations and inter- and relay-cropping, tree spacing, and alley
cropping) -- on a catchment basis --is most effective in
 
increasing the sustainable productive capacity of the land. In
 
order to realize the full benefits of proper land use planning

for watersheds, community participation and consensus is
 
required. While parts of this technological package have only

recently been fully developed for extension and the productivity

effects are only beginning to be realized, the research results
 
promise hope in turning around the trends in declining soil
 
ferti..ity. Because the technology is most effective when
 
applied to whole watersheds, local indigenous authorities and
 
groups will be required to implement this package. For example,

in Blantyre ADD some villages have formed conservation committees
 
to supervise the construction and placement of contour ridges and
 
the planting of bananas or other non-root crop perennials on the
 
ridges. In most areas of Malawi, local organizations can be used
 
to mobilize community action to put into practice NRMS
 



technologies.
 

E. Financial Institutions - Access to Credit
 

Do financial and credit institutions No

exist to provide credit for new
 
NRMS technologies?
 

Obviously, because of the long-term nature of NRMS
interventions credit will not likely be available to smallholder
farmers so that they can invest in new NRMS technologiets.
Nevertheless, modest amounts of medium-term credit to the larger
smallholders or smaller tobacco estates might facitate the
adoption of improved NRMS practices, particularly the
construction of conservation structures and the establishment of
woodlots, on those lands. 
 In theory, because smallholder credit
is given on the basis of a group guarantee, a farmer could take
credit for tree seedlings. But in actuality credit is currently
given on an in-kind basis for commodities only available in
 
ADMARC stores.
 

V. Level 3: Intermediate/Final Impact Indicators
 

A. Technology Utilization
 

What % of farmers are using 
 Medium
 
new NRMS technologies?
 

The two agroforestry technologies that have promise are tree
spacing of Acacia Albida, and alleycropping with various tree
species. The benefits of Acacia Albida are already known to
farmers, who protect them in their fields. 
The first attempts to
actually raise the trees and space them in fields has begun, and
the benefits in terms of increased production have been studied.
A relatively small number of farmers will have succeeded in
establishing the trees in their fields in the next two years, but
the benefits will be realized in an even longer time-frame. By
1992 we might expect that the extension themes have been
developed and adopted by 1,000 farmers in area5 where the
technology has potential. 
Research on alleycropping is well
along the way to providing recommendations for extension within

the next 2-3 years.
 

What is the % of land put under Medium
 
improved NRMS technologies?
 

Data on ADD programs to lay out "marker ridges" for farmers are
often reported in kms., and occasionally in hectares, rather than
in the number of adopting farmers. Assuming that the average
distance between ridges is 5 meters, roughly 2 kms. of ridges
would be constructed in 1 hectare. 
The team was not able to
obtain data from each of the eight ADDs, however, three of them
reported on the average a total of 1,000 kms. of cuntour bunds
constructed per year, or 500 hectares. 
The primary constraint to
 



doing more is the lack of operating funds -- not farmer demand.
 

B. Productive Capacity
 

Has the adoption of NRMS technologies Yes
 
increased the productive capacity
 
of the natural resource base?
 

Research has demonstrated that the practice of laying out contour
 
bunds and employing improved cultural practices of planting in
 
furrows along the contour and of crop rotation, inter- and relay
cropping, greatly reduces soil erosion. Expressed in terms of
 
soil loss in one experiment, the catchment basin where no
 
conservation structures were constructed and no improved cultural
 
practices were employed lost on the average 10.8 tons of soil per

ha. per year, whereas the catchment basin with conservation
 
structures but no improved cultur -. practices had soil losses of
 
2.6 tons per ha. per year. The soil loss in the catchment basin
 
under conservation structures and improved cultural practices

lost only 0.1 tons per ha. per year. According to the research
 
report, soil losses over 10 tons exceed the capacity of soils in
 
the tropics to regenerate topsoil in a year, and the figure is
 
considerably less for soils that are continuously cropped.
 

There are, however, a few questions to be raised in extrapolating

those research results and in estimating the benefits of contour
 
bunds to other areas. First of all, rates of erosion may vary on
 
different soil types, depending on the percentage of clay, silt,

and sand. Secondly, the research was conducted on slopes of 7-8
 
degrees. While these slopes may be average (they are at least
 
less than the 12 degree limit recommended for agricultural use),

the relationship between slope and erodibility is likely linear
 
if not geometrical, i.e., the steeper the slope the greater the
 
erosion. And it is worth noting that according to several Land
 
Husbandry Officers interviewed, fields with slopes as gentle as
 
2-3 degrees could be highly eroded. Given the foregoing caveats,

the savings in top soil from the construction of 1,000 kms. of
 
contour bunds would equal 2,000 tons per year.
 

Apart from fertilizer the most promising technology to add plant

nutrients is agroforestry, keeping in mind that it mainly adds N
 
by fixing atmospheric nitrogen. N is by far the most limiting

plant nutrient, so one can expect a significant response. A
 
measure of soil fertility, and more precisely the status of N,

might be used to monitor the on-going status of the resource base
 
for agricultural production in a representative sample of
 
Malawian soils. Measures of N will indicate whether the longer
term fertility of the soil is being enhanced by adding plant

nutrients rather than merely being mined on an unsustainable
 
basis. Plant tissue analysis should be performed to help

interpret and verify soil test findings.
 

C. Household/Farm Production
 



Has agricultural productivity in-
 Probably

creased from the adoption of NRMS
 
technologies, according to farm size?
 

The research on the effects of constructing contour bunds
demonstrated that the bunds prevent soil erosion and nutrient
loss; but it did not show the effects on crop productivity. It
would be ')seful to follow up with the Blantyre ADD on obtaining
yield data from the research sites, while being very careful to
sample plots with similar cropping and fertilizer histories.
 

The impact of tree spacing of Acacia Albida on farmer production
and productivity will be felt after a five year period when the
trees have been established, and will have to estimated from ongoing research results, especially on-farm trials under farmer
management. 
On the other hand preliminary results demonstrate
that the returns to alleycropping with Leucaena can be realized
immediately after establishment of the tree crop. 
Maize yields
on research plots increased from 1.6 to 2.2 tons per hectare with
no fertilizer application; from 3.0 to 3.7 tons per hectare with
50 kgs. of N; and from 3.1 to 4.2 tons per hectare with 100 kgs.
of N. 
In the future agroforestry's contribution to increasing

maize production can be calculated by knowing the number of
farmers who have adopted the technology multiplied by the
theoretical yield from research on farmer's fields. 
The ADDs
could easily track these adoption rates and report them back to

the Mission on a yearly basis.
 

In Malawi it is important to disaggregate household
production data by farm size because of the large disparaties

that exist in access to land. 
A large number of farmers have
little or no land on which to expand production, and there are
reported tendencies to move production onto steeper hillsides and
more marginal lands. 
 Therefore, a measure of productivity will
permit the Mission to monitor the extent to which intensification
 or extensification is occuring. 
This is especially important for
the smallholder sector, but it is also important to monitor
production and productivity trends in the estate sector. 
Current
data is disaggregated by smallholder farm size, but I believe
 
does not include data on small estates.
 

D. Industry/Trade Spinoffs
 

Has rural agro-industrial transfor-
 No
 
mation occurred as a result of the
 
adoption of NRMS technologies?
 

or,
 

Have the number of marketing firms No
 
for a commodity increased as a re
sult of the adoption of NRMS tech
nologies?
 



Some of the by-products of agroforestry have the potential of

providing the raw materials for small industries, such as the use
of Leucaena leaf in feed rations for poultry or dairy cattle, or

the use of trees from woodlots for charcoal production. While
 
the use of Leucaena leaf in poultry rations for a time

flourished, the market proved not to be sustainable. And the

number of livestock farmers feeding Leucaena as a feed supplement

has remained low, probably less thai 5%. Lastly, up to now most

charcoal production has relied on wood from the Viphya plantation

or natural woodlands. Unfortunately, the potential for spinoffs

and value added production from NRMS-generated products is low at
 
present. At best NRMS technologies should lead to more

sustainable levels of production of marketable food and cash
 
crops.
 

E. National Production
 

What has been the contribution Low
 
of improved NRMS technologies to
 
production of a commodity national
ly or regionally?
 

It may well be impossible to separate the contribution of NRMS
research generated impact from that of other commodity research
 
or the effects of market prices and policy changes. Even the

fairly widespread adoption of NRMS technologies would not have an

immediate impact on productivity and production, by it's nature.
 
Therefore, it may be most profitable to ask what the situation
 
may have been or would be over the long-run if NRMS techologies

were not adopted, working backwards from on-far research
 
results, to the number of farmers adopting a tec-nnology, to the
theoretical increases in production and productivity which would
 
occur over a fairly long period of time, e.g., 10 years. From

such data one might estimate the replacement value of the

production increases in terms of the cost to import food or the
 
savings in foreign exchange.
 

VI. Conclasions
 

There are at least two major lessons which can be learned from

the indicators exercise in Malawi: 
(1) that we are now in a

better position to concentrate on research impact because of past

investments in institution building; and (2) agricultural

research, if properly targeted, can play a significant role in

alleviating production constraints provided farmers have access
 
to land resources, market incentives and appropriate policy

environments.
 

At their present stage of development, the Malawi national
 
agricultural research program is at the point where they can
effectively borrow and adapt the technologies that the country

requires to increase agricultural production. The investments

that were required to bring the program to this point were

substantial; and the gains made are very fragile. 
 Like many
 



African countries, Malawi is unable to support the recurrent
costs of the program, and will depend upon donor support to keep
the system going and scientists motivated. Futhermore, they will
for many years to come have to rely on the international rt arch
community for the basic and some applied research from which they

can adapt technologies suitable for Malawi.
 

In the future A.I.D. may have to further focus the research

effort to building research producing capacitLes in only a few
countries. 
Given our declining resources, and those of most host
countries, perhaps it is possible for A.I.D. to direct our
interventions to build'upon the institutional development which
has already taken place in many countries like Malawi, and
concentrate on the expected returns (impact) of specific, welldefined research outputs. The research program in Malawi is in
fact moving in this direction: national priorities have been set;
resources have been focused and re-allocated; and the national
 program has defined specific research targets in maize breeding
and agroforestry that have relatively short time-frames.
 

Another reason for targeting our research investments on specific
outputs will be to enhance farmer's comparative advantages and
help them to capitalize on opportunities for income generation as
well as food security. 
The Malawi case is a good example of a
country that is doing many things right from the perspective of
the traditional roles of the public sector (research and
extension); and yet the rural economy is stagnating because of
statist sectoral policies which inhibit the development of a
market economy. Those policies, coupled with a skewed

distribution of land disfavoring the large majority of
smallholders, have created disincentives to producing marketable
 crops and forced farmers to eke out a subsistence living by
seeking wage labor on estates, where they can. Clearly, these
policies require addressing before many farmers find it in their

interest to take risks in adopting new technologies.
 

In such an environment low input NRMS interventions may be the
best solutions for increasing the productivity of resource-poor

farmers. 
For both soil and water management and agroforestry

technologies, the incremental gains in production can make a
difference in food crop availability to the groups most at-risk
of being malnourished. 
Without the development of these
technologies elsewhere and their adaptation to Malawi, re:sourcepoor farmers would have little hope in increasing food

production 
-- and even less hope for doing it on a sustainable
 
basis.
 



.I............T .
XN E ME... ..... 
ISSUES 

Institutional Base 
Does NARS have 
institutional structures & 
management mechanisms 
which wil permit all critical 
functions of a research 
system to be effectively 
carried out? 

Saccording 

Swanson #9:1 and/or 2 

QUESTIONS 

A. At naIonalmln l level 
Manageable Interests of Parent 
Minstry and InstItute 

n 
research policy as it relates to 
national development po!Cy. 

Questions: 

i:oes the country have an 

rdcultural development plan? 


Do. the count have a research 
polkcy? 
Wh) monitors the continued 

concordance of research and
 
devek rm'er policies?
 

1.1 NARS priorities articulated 
to research policy 

and resource requirements 
defined based on iterative 
planning exercises. 

Quetons-

What process exists for setting 

research priorities and allocating
resources? How does this process 
take into account 
The potential impact of the research 
thrust on the national economy and 
socie.y, including the area affected,
value of the commodity, changing 
demand, urgancy of need,
distribution of benefits, political 
considerations, etc. 
The probability and cost of research 
success, including national use of 
existing personnel, infrastructure, 
financial resources, etc. and takdng
into account past research results,s ~both posan neg ve na~ nal 

and international 

INDICATORS ANSWERS 

YIN Yes - Statement of Dev. Pol. 
1997-e 

Y/N Yes - Ag. Res. Master Plan 

Name body 

Level of complexity ofanalysis: 

0- no formal prioritysetting method 0- nyresearch prjedjustied
1- congruence method;,
2 - weighted criteria or other formalmethod. 

Resource allocation to 
commocities; Index value % 
research personnelcomrod'dy 
research pograo(state whether planned or actual) 
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ISSUES QUESTIONS 

I. 
.(ont'd) 

Institutional Base 1.2 Effective communication of 
NARS needs and acquisition
of resources. 

Questrons: 

Does NARS receive an adequate 
level of funding from Government? 

Does NARS receive the types and 
levels of funding requests from 
donors? 

Does NAAS effectively coordinate 
donor-fina iced research activities? 

Does NARS initiate the 
identification of donor-financed 
activities? 

1.3 Effective external 

(international) linkages 

Questions: 

Does NARS have formal linkages 
with IARCs, international private 
sector research or agri-busines?
With whom and what type? 

1.4 Effective internal (national) 
inkages 

Questions: 

Does NARS have formal linkages 
with MOAJEXT, other relevant 
rministries, universities, 
development projects, local 
agri-business, private sector 
research organizatiors? With 
whom and of what type? 

INDICATORS ANSWERS SOURCES 

Research budgetas % of Ag. GOP. 

Funding level/request 

Mechanisms: 
Formal, timely meetings 
New project starts based on 
NARS priorities 
New project starts outside of 
NARS priorities 

List and describe: I point each Good cooperation wAJS research 
a) technology exchange; b) training; on contour ridges 
c) networking; d) consultation 

Shaky inkages on agroforesry 
Maximum: 4 points reesarch. Strained relations

w/ICRAF 

List and describe: I point each: 
a) Priority setting process 
b) NARS board membership 
c) Training 
d) Technology exchange 
e) Contract research (in &out) 
f) NARS representation on other 

boards 

Maximum: 6 points 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

I. Institutional Base 

(oonrd) 

1.5 Monitoing of impactlevel 
indicators by parent ministries 

Questions: 

Who is responsible for baseline andtime series data collection on 

production, changes in crop 
patterns and input use, natural 
resource management variables, 
farm incomes, etc.? 

List by funrxdi" a type. 

What data currently exist? 
Are data readily exchanged? Inventory data sets

Identify users for each data set. 

1.8 Human resource management 
Questions: 

Does NARS have a personnel 
database 

YIN 

Swa--son #8 

Does a NARS manpower training
plan exist? 
Isthere an adequate career 

incentive structure to recruit & retain 
qualified staff? 

Y/N 

,eatng b researcher 

Scheme of service for 
researchers? Y/N 

- Annual attrition rate 
- # of vacancies 
- Proportion of support staff to 

reeearch &technicl staff 

2.0 Inkervening Varables 

21 Agricultural Policies 

Questions: 

Does NARS have a role in input & 
ouFput price deomn? 

Does FX policy favor ag. sector? 

Input policyoutput polic 
- Scial rates for ag. exporv 

import licensig; Y/N 
- FX readily available for input 

imports? Y/N 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Institutional Base Z.2 Extension services 

(cnfd) Questions: 

What priority iogiven to extension? %Ag. GDP to extensionWho carries out extension activities? Ust 

Extension salaries comparabla to Y/N
 
research salaries of equivalent
 
levels? 

How effective is extension? 3- highly effective; 2- moderately Fare rveys 
effective; 1- marginally effective T&V repor
(abctiveobservaon) Obseraton 

George? 

8:4 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

I. Institutional Base 

(ontd) 

Isthere an adequate career 
incentive structure to recruit and 
retain qualified staff? 

-# 

Operating budget/extenobn 
officer 
Annual attrition rate 

of vacancies 

B. At NARS Insltue and 
Progrm levels 

1.0 Research program planning 
and management 

1.X1 Development of iong-term 
research plan 

Swanson #5. 2 

Questions: 

Does institute have a long-term 
research plan? 

Do farmer orgo. participate inplanformulation? 

YMN 

YIN farmer org. ixnex 

Does the plan articulate priorities 
and resource allocations by 
commoditiee/factors? 

Y/N 

Does it include projections for 
manpower. infrastructure and 
operating funds? 

1.2 Development of a program 
structure 

Y/N 

Questlons: 
Does institute have a program 
structure which wiU effectively carry 
out the long-term research plan? 

Existence of national programs 
NARP 

Swaron 
1 and S 

Are program leaders appointed? 
Are programs adequately staffed? 

Y/N 

# researcher/Iogram
# techniciana/researcims (ratio)
# B.S., M.S., Ph.D/Irogram 

perPonnel 
NAR 
S48 I-n 

o 
ators S wi 
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ISSUES QUESTIONS 

I. Institutional Base 1._ Program and budget 

Questdons: 

Does institute have a shod-term 
program and budget? 
Are farmers invoivd in dotlemining 
progams? 

Are program based on constraints 
analysis? 
1.4 Moniloning and Evaluation 

(M&E) 
Questions 

How is research performance 
(efficiency) assessed? 

How is research quality assessed? 

Who establishes baseline data for 

research programs? 

Who colects program-level and 
institute-level data for evaluation? 

.. What are career promotion criteria? 

Wha are criteria for pay increases? 

INDICATORS ANSWERS SOURCES
 

YMN 

Farmer org.. reented 

Y/N
 

- Acive annual review process 
- # projects revised or can ed 

- Peer or expect review 
- U projes redesgned 

Soco-economic surveys used 
in diviskVgproposal?
Baseline survey 

Individual e6Wr'is. prog. directonr; 
M&E systam 

List Publications, advanced 
degrees, collaborabti with 
extension. 

Seniority, degree qualifcations, etc. 

1468-019 



ISSUES QUESTIONS 

1i. Institutional Base QuesUons: 

(contd) How effective is the flow ofinformation between research and 
.s 
 clients: po...-makers, extension 

services, farmers and others? 

1.5 External communication 

Do institute centers and programs 
have formal linkages with clents, 
including extension services, 
provincial-level . olicy makers, 
universities, farmers, private sector 
research and agri-busminess 
organizations for problem

.identificaon, program formulation 
and execution? 

With whom and of what type? 

1.6 Intemal communication
What formal linkages e,.st within 

institute, e.g. between programs, 
disciplines? 

How are multidisciplinary problems
approached? 

Is NR mgtsutainabiluty 

incorpoated into redesign? 

(indicate m ultidiesciplinarity) 

INDICATORS ANSWERS SOURCES 

Mechanisms: Boerd meetings,
sessional papers, annual reports.
 
meetings with farmer org., bl1etins,
 
mass media messages.
 

Lid linkages: 1 point each 
a. problem definition 
b. investigation 
c. analysis 
d. evaluation 
Maximum: 4 points 

Mulinarty 1 point each 

Mulfdisiplnarty. reportspont achAnnuala. Problem definition 
b. InvestigationInterviews with program leaders 

c. Analysis 
d. Evaluation 
Maximum: 4 points 

Annual repots 
Cite examples: Policy statements 
- Shift from chemical to biological 

Aerofortr y eAgroforestry research 

Reduced proportion of inorganic 
to organic nitrogen surces 

1468-019 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES
 

1. Institutional Base 2.0 Fnanca Resource 

(confd) I21 Aqufion of funds 

Questions: 

Are funds reved by istitute 
headquarters, stations and 
progr",ns in a timely way and m 
ade..te anounta? 

- Date requested, date received; 
- Programalprojects halted for 

funcing shodfals (#&proporion) 
- # of researchers withfou funded 

Z2 Funds disbursement 

Questions 

Do station and/or program heads 

have the delegatio of authority 
necessary to pernit a flexia yet
accountable use of funds? 

YIN 

Can funds be retained and carried 
" over from one year to the next? 
2..3 Accounting Y/N 

Questions 

Are adequ accounting
procedures and staff in piace
throughout the system? FM system centralized Y/N 

No. of clearances required? 
Trained accountants at each center? 
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ISSUES 	 QUESTIONS 

11.ii. Technology A. For the Research Systemi! 	 Generation & e1.0 Intermediate results (outputs) 
Iiji Transfer 

1.1I Training Opportunities 

Questions
(What are the quantity,
quality and nature of ffm What training is available for 
outputs of tie research and researchers, collaborators and 

clients?extension system?) 

1.2 	 Progression of 
experimentation 

Questions 
Is research moving from strategic, 

to applied to adaptive research? 

How much research is conducted 
on-farm? 

How much research has moved Into 
the field testing & demonstration 
sages? 

1.3 	 Surveys and constraintN;K ~analys 

......	 Questions 

What studie have been 
initatel/cmpieedn 

intae/opee nincluded 
characteristics and constraintsagro-ecological levels, provincw 

levels, among cultural grcups, etc. 
for outputs and inputs. 

How is this information to be used-

INDICATORS ANSWERS SOURCES 

# trained ST in-counP n y d -
ST abroad 
LT abroadT(Past(Past 3arn)years) 

Propodion of research on-station, 

on-farm, being demonstrated (time 
"erim) 

Ireased adaplve and on-farm 

research In pest 3 years - some 
dupliaon 

Annual sim eAnion repost 

Research reports - # of trials listed Annual repois 

# technologies moved from on-farm 
trials to demonstration stage/ 

Exutsion reports 

program 

#projects with constraints analysis 
No mention of constakis 

ic# suisaaye 

List: 1 point each 

- research project design 
- research program design 
- midoume correction 
- Impact evaluation 
Maximum: 4 points 

1468-019 
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ISSUES 

II. 	 Technology 
Generation & 
Transfer 

(cont'd) 

(Swanson #10) 
modified 

QUESTIONS 

1.4 	 Interaction between research 
&extension 

How do research & extension 
colaborate? 
How effective isthis collaboration? 

What research methodologies have 
been developed/refined to 

encourage client participation in 
research planning, execution, and 
evaluation? 

What methods have been 
developed to monitor and evaluate 
technology transfer and adoption? 

1.5 	 Responses to government 

requests for policy advice 


2.0 	 Condusive results 

2.1 	 Technologies 
developed/released 

Questions 

What now varieties have been 

developed tedted, and released lo 

clients? (Le.,extension, farmers,
P~rivate sector research)? 

What new technologies have been 
developed, tested and released to 
clients? 

What recommendations have come 
out of commodity programs? 

Has a "Menu" of technological 
choices been developed and 
offered to accommodate different 
systems and situations? 

INDICATORS 


Nature, frequency of interaction
 
Liaison officer? Y/N 

# joint panned/unperented ils. 

Ust
 
- Baseline surveys
 

- Program-level or center-level
 
planning meetings?
 

- Field day
 
- Annual workshops
 

Committees, surveys, repors,

on-farm research
 

- Sessional papers 
- Participation In policymaking bodie 

Requests for advice 

#varieties 

# of technologies recommended o 
extension 

Proportion of programs that have 
reeased vaieties or technologies 

# of released varieties responding 
to low input vs. high input systems; 
# of techs with positive NR side 
effects. e.g., alley cropping, cut & 
carry, fodder, silage, zero-grazing 

ANSWERS 	 SOURCES 

-excelent and frequent interacion
-ateniton to extension agent input-effectiveness promising 

little or no consumer choice in
nproved vadebw avalableo 	 &nNARSannuairaVQl 

aalbe 	 ort.
ai~ 	 ExtedAL nnu ..

Good linkage between foeds & 
ivestock & poultry kxstry 

Several teche recc. to extension 
tree spacing, alleycropping 

Yes-	 NR - el. smalhokdr farmer 

1468-019 
10 



ISSUES 

. II. Technology 
Generation andi: 

Transfer 
(contd) 

I~jprodiced? 

:ag::r 

sAre 
#ertilizers, 

I)ii 

.: 
|iil 

i~iii::packaging. 

F:::::ii~iil2.4 

i:]l:::iqp:j:ji 

QUESTIONS 


22 Publications
 
QuesaHons. 

What scientific, technical andfarmer-level publications have been 

2in( enpu 

Questions: 

agcultural inputs (seed,
fwanso pesticides. tools) 
available? 

Are there subeetom w/o inputs? 

Are there times of the year when 
inpts are not available, more 
exensvefertilizer 

How are inputs made available to 

resource-poor/farmers (e.g. smalletc.) 

Marketing infrastructue 

Are markets accessibleto al
producers? 

INDICATORS ANSWERS SOURCES 

List internal/external Annual reportsLevel Extension reports
scientific 
technical 

Distance from household to input 
supply point. t of sources of 
inPuts 

- Credit given for inputs

Y/N: in kind or in cash
Y/N -high, med, low potential 

Y/N - areas kg/ha

Y/N - timely delivery; seasonal
 
shortages; price fluctuations for 

& seedt. 

# smallest units seed or fertilizer 

sold/# smallholder units 

- regional price variations 

- status of rural roads 
(proportion of farm housholds within
10 km of paved road 

1468-01 



ISSUES 

11. 	 Technology 
Generation andTransfer1.0 

lUj Transfer 
(contd) 

I*K I 

Swanson #14.3 

S 	 S 1 

Swanson #12 


Swrson #14.4 

Swanson #14.5 

iiiimechanisms 

QUESTIONS 

For Uhe Extension Syste 
Research 
resulta/recommendations 
accepted and extended 

Questions: 

To what degree have research 
results been promoted by the 

extension service? 


To what extent does extension 
adopt researcher-recommended 
technologies? 

is adoption of 

recommendations tracked? 

2.0 	 Extension methodologies & 
Effectiveness 

Questfons: 

What ertenaion methodologies 
have been developedfrefined to 
improve extension participation in 
research? 
What extension methodologies 

have been developedtrefined to 
improve the extension-farmer 

rinkage? 

Swansoprgra 

What publications or other media 
have beew produced 

to inform farmers of research 
findings? 

INDICATORS 


All rc on s 
Sme 
No recommendations 

Why 
% recommendation promoted by
extension 
Al adopted 

Some 
None adopted 
Why 

Tracking system exists YIN 
Tracking system applied Y/N 

Ranked allocation of extension 
agent time in tech. generation and 
transfer activities 

# of program ch-ges based on 

feedback from extension 

# of households with drect contact 
with extension agents (male vs. 
female-headed) 

# of new messages by type 
Actual samples 

ANSWERS 


(?) some dev. apprp. tech for 
lw cropping systems & soil & 
water conservation 

ADDs have dined access oT&V 
Principal Sec. of the MOA 

Eight ADDs tailor extension 

program to needs of roftarmer 

Confict of!nteet- FAs cadit& 
marketing responses for 
Sa xerA.CdiAmn.AnnualSmalcholde A Fg7 Amn & 

SOURCES
 

T&V repots
Liaison officer iterviews 
Extension service reports 

Liaison officer itervews 
Extension mce reports 

agr 	reports 

d14.5rogramtosnedsT&V on station or on-farm research 

Etninadoviulceamn 
extenision reports 

1468-019 12 



... ISSUES 

! II. Technology C. 
Generation and 

11.5 Transfer 
(conrd) 

:ILI: 1.1 

1.2 

.. 

1.4 

1.5 

.I. 

2.0 

2.1 

2.2 

2.3 

QUESTIONS 

-uevenkg Var/abies 

Questons: 
Farm to market roads? 

Does a market information 
system exist for commodities? 

Are there price constraints for 
commodities? 

Are there required marKeting 
channels that must be used? 

Are there commodity 
marketing standards? 
Are the recommended inputs 

available? 

Storage and processing 
considerations 

Is value added at household 
level for commodities 
examined? 

Proportion of post-production 
bassesIoae 
Post production processing 

INDICATORS ANSWERS SOURCES
 

Average distance farm to market? 

Proportion transport cost of total 
cost (market pices)? 

Farmgate vs. market prices 

Y/N on radio 
in printmedia 

Good major & 2 day roads 

e i 

Farm level profit & loss 

Coats & returns at commodity leve 

Value added to commoddies 

Farmh by ty of farm 

1468-019 
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ISSUES 

III. 	 Intermediate Impact
Indicators 

(Adoption &Beyond) 

-Io. the adopton of 
technologies produced by

technologiesprodunedebyed
the NARS be me.sured, 
and results used to 
forecast probable impact 
on the national ecc-.omy? 

i* 

QUESTIONS 

.O Technology Utilization 
1.1 	 What % of farmers are using 

new technolo(ies? 

1.2Lan Has total pr
iresdiacomdtor 

in a commodity or 

Hve sales of fertilizer, seed, etc. 

increased?

(Substitute relevant inpub/case 

study) 

Has there been a tech-related shift 


crc 	 mix? 

2.0 	 Rural agio-industrial 

tranfcmation 
2.1 	 Haa agro-industrial 

transformation occurred? 

2.2 	 HM researchlextension 
resulted in the formation or
strengthening of farmer 

organizations? 

INDICATORS 	 ANSWERS 

Adoption of technology stratified by Medium % 

farm size high, medium, low 

poential. male/foenale household 

heaCd 

Prod =&-sn statistics; yielddata;
an 	 leaabyomr, &Soil erosion decreaed effect r~i
land mLuedata by commodity &prcctvy oceaye 
region 

Producton 1 area cultivated.
 

Sales ,'cords 

Tech-related siA in crop mix 
shinsort-term and long-term 

i-basel snall entepdses NooN 
by regions *lnalevs. male-owned) 

10 workers ,- k.'s? 
Increased nr--a awing 

organizations 

SOURCES
 

Project studie 
Extention service records, e.g. farm 
management unit 
Specal Studie 
Qenbafstatistics offie 

MOA s Office
Rete sesing data 

coprawepo recods 

Nagonl ofice 
Remote sensing dat 

MCA 

1 
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ISSUES QUESTIONS 

III. Intermediate Impact
Indicators 

(contd) 

O Management of natural 
resource base 

Quesions: 
I. Has NR management been 

an element of technology 
adopted? 

4.0 Policy changes at see, level 

:ii V. Impact . r cFAO 

How has investment i 
reearch L-!ruenced the 
economy of the country. in 
terms of incomes. 
productivity. production &
food secuirity (availability, 

access & adequacy)? 

20 

21 

A3ricultural productivity 

Has agriculural productivity
Increased by farm size, etc. 

INDICATORS ANSWERS SOURCES 

Increased land cutisation ,intensive
 
vs. extensive) 
 yes- intenive WWncult tres
 
Proportion owned vs. rental land, spacing &alley cropping contour
 
security of access Io land 
 IXges built for conlevaton
 
% top sol loss, salinization rate
 
Sedimentation rate 

Price poly; Input policy;markeg 

yeabookWorld Bark rpork 
1. 	Change in net farmncome at Treauy repors

national aggrega e level in
 
real ters.
 

2. 	Change in net farm income/ 
farm in real terms disaggregated
b 	 a m sz aef m lby farm size male/female
 
household heads
3. 	 Changes in no! farm income 
pgrAEPA 

Ck"daiic s MOA. 
Treasry CrsoflBma, FAO1. 	Change in value of prd/aita. ntaiion jabc k. F2. 	Change in value of productionn 

farm (EAPA, male/female). 
3. 	 Change in value of production) 

farm by farm size. 
4. 	Change in value of ag. production

Per hectare of agricutral land. 
S. 	 Chnge in value of ag. production 

by unit of ag. investment of
 
credit for agriculture.
 

1468-019 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

IV. Impa 10 
(/ 

Food Security (national level)
What is the hnpact of ag. 1. ChangeIr percitafood 
research on food security at 
th, national level? 

production and consumption. 
2. Change in ag. GDP (induding 

non-food crops).
3. Change in%self-sufficiency in 

basiffood cornmoches. 
4. Variabiity in total annual ag. 

*i27 prduon.
5. Change inper caita food 

inports by value. 
6. Change inannual carryover 

stock- of basic food stuffs 
(buffer stocks) 

:j~j16 
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