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PREFACE 

Under the Development Fund for Africa (DFA) we have recognized
 
the need for improving our information on final, household level
 
impact of development programs. Such impact information will be
 
integral not only to improving our progress on existing project 3
 
and programs but in assessing our progress on overall DFA goals
 
and strategic objectives.
 

Agricultural research is integral to improvements in technology
 
development and transfer which are necessary for achieving
 
sustainable economic grovth in Africa. Considering the
 
importance of this sub-seccor, the Africa Bureau Office of
 
Technical ResourceE. (AFR/TR) has commissioned and worked with
 
Management Systems International (MSI) to pre-test and produce
 
an inpact assessment tool specifically designed for agricultural
 
research programs and projects.
 

The Agricul.tural Research Impact Indicators Matrix User's Guide
 
describes a method for both monitoring and assessing impact at
 
any stage in a project or program. This is a departure from the
 
concept of sending in teams once every five or so years to
 
conduct an impact assessment. The approach described in this
 
guide requires us to re-orient our thinking and data gathering
 
to be more constantly aware of the problems and possibilities
 
for our support to agricultural research.
 

At the same time, an outside evaluation team could use this
 
approach as a guide to impact assessment. We suggest you
 
consider this approach as an adjunct to traditional cost-benefit
 
analysis rather than a replacement; and as a more practical set
 
of information gathering tools for the decision maker and 
project manager. 

As with all of our endeavors in AFR/TR, we appreciate any 
feedback or information on utilization of this document which
 
you may care to send to our Agriculture and Natural Resource
 
Division.
 

Richard Cobb
 
Director
 
Office of Technical Resources
 
Bureau for Africa
 
Agency for International Development
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EXECUTIVE SUMMARY 

The Agricultural Research Impact Indicators Matrix 

User's Guide 

The Agency for International Development's Africa Bureau (A.LD./AFR) is developing indicators 
to measure performance in all sectors under the Development Fund for Africa (DFA). One key sub
sector which requires such indicators is agricultural resemch. To meet this need, AFR/TR/ANR
contracted with Management Systems International (MSI) to develop a methodology to examine 
research programs in African countries, to apply that methodology to discrete cases to generate
scenarios of impact, and to develop recommended intermediate impact 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. This guide is prepared
to aid these field staff in applying the agricultural research impact indicators matrix (ARIIM) to 
measure the extent and magnitude of impact which is associated with the Agency's agricultural 
research and extension interventions. 

The ARIIM matrix presented here is a refinement of the earlier Intermediate Impact Indicator Matrix 
(HIM)developed by MSI. The original matrix has gone through several revisions. One 
improvement is that all the questions are recast in a normative form so that scores can be developed.
Second, the indicators under each level are more explicitly stated and, where appropriate, data 
tabulation and analysis tables are provided. Thirdly, issues, questions and indicators that are 
important to know about-but are not directly related to the assessment of impact-are eliminated. 
This, together with some further effort at analytic coherence, has shortened the matrix, substantially. 

As in the original matrix, the agricultural research issues, questions and indicators are organized into 
four levels. Level I: Institutional Base - analyzes the institutional capacity and capabilities of 
National Agricultural Research Systems (NARS). Level I: Technology Generation and Transfer 
assesses the number and the quality of technology generated and transferred to farmers and other 

technology users. Level III: Intermediate Impact - measures the rate and extent of adoption of the 
technology generated by the NARS. And Level IV: Long-Term Impact - examines the impact of 
agricultural research efforts on farm productivity, farm income and employment, food security and 
health status over an extended period of time. 

This guide explains how the ARIIM is used to assess impact at all levels and in particular how Level 
I impacts can be interpolated or extrapolated to measure long-term impact, depending on whether 

an ex ante or ex post approach is taken. The guide explains the data required and the scoring
scheme to be used. A detailed discussion of the linkages between and within levels, as well as an 
explanation of the rationale for issues, questions and hidicators, is given. The analysis to be 
undertaken at Levels I and II is particularly useful in program design. 
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Background
 

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 sub-sector which requires such indicators 
is agricultural research. Due to the long duration of most research programs, there is a special need 
for intermediate impact indicators by which A.I.D. can assess 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 (MS1) to develop a methodology to examine 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 
culd have been predicted. 

In this report, we presented 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, w; discuss the methodology for applying the matrix to research programs and 
projects. 

In the report, we discussed 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 concluded with a discussion of unresolved issues and suggested next 
steps. 

The Problem 

Africa Bureau management must be able to show 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 examiple,
there is general agreement that immunization rates and child mortalfty rates are closely correlated,
and that increasing one will decrease the other. At a more complex level, as Li population programs,
there is general agreement that there is a high correlatinn between the education of women and 
contraceptive prevalence, and between increased contraceptive prevalence and decreased fertility.
In this example an increased contraceptive prevalence rate is an intermediate indicator of reduccd 
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 solme 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 mo.t 
complex interventions funded by A.I.D. 
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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. 

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. Agricultural research results (technologies) 
can be transported, but usually they must be adapted to the local physical and social environment 
before they are ready for adoption by farmers. 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 le;iimately be quite long. 

Nevertheless, A.I.D. needs the ability 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
(MSU) has been asked to assess their appropriateness for Africa. 

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 is why 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; 
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* 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 

In late 1989, AFR/ITR/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 were 
regarded as successful. Starting on this basis, and following the scope of work, MSI teams 
investigated specific projects and, working backward frcm 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 asse-.sed. 

The scope of work was implemented and tested by a team of six consultants from MSI, and three 
ANR staff. The teams were composed of at least one agronomist, one agricultural economist and a 
social scientist. 

In order to select 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 systems; 

* 	 what constitutes impact; and 

" 	 how reliable the indicators must be. 

ALin 	initial Team Planning Meeting(TPM) held inOctober. 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 agiculture. 

This is very important to an understanding of both the first and second intermediate impact indicators 
matrices 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
xtension is inappropriate. In formulating the first matrix and in applying it to field situations,

therefore, we did not stop the clock when the on-station portion of the process was completed. 
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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 impact indicator, but bear in mind that it is not necessarily
always 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 is possible and impact
is observable at the regional (project area) level, if not yet at the national level. 

After presenting the first Intermediate Impact Indicator Matrix (HIM), at a workshop in April 1990,
MSI was asked to do further work on the data collected during the three country case studies, and 
then further to refine the Matrix. In addition, it was decided then that the user's guide section should 
be amplified. 

A fourth team, made up of two economists, two agricultural research specialists and a social 
scientist, carried out this task. This document presents the results of that work-an abbreviated and 
refined version of the IM-which we have called the Agricultural Research Impact Indicators Matrix 
(ARIIM). As will be seen in the following sections, this Matrix contains questions that are cast in 
a normative manner, so that scores can be developed. A second modification is that the indicators 
at each level of the Matrix are more explicitly stated and, where appropriate, data tabulation and 
analysis tables are provided, so that the user will have some guidance as to which type of data to 
collect, and how to summarize them. Further, a considerabie number of questions that were in the 
original Matrix have been eliminated. These questions dealt primarily with contextual aspects of 
agricultural research planning and implementation, and the context in which agricultural research 
institutions operate and evolve. It was decided that while this information is very important for 
project design, and for project evaluation, it is less critical, perhaps, to assessing impact. These 
changes, together with some further effort at analytic coherence, have shortened the matrix 
substantially and we hope, made it more user-friendly. 

Uses of the ARIIM Matrix 

The Agricultural Research Impact Indicators Matrix is designed to be used both by A.I.D. agriculture
development officers (ADOs), and their counterparts in country NARS. We hope that other donor
agencies and some of the agricultural research networks based in International Agricultural Research 
Centers (IARCs) may also find the ARIIM helpful. The Matrix can be useful both in the design of 
research institutions and programs and for assessing the performance of programs in impact terms. 
Table 1 outlines the basic features of the Matrix. 
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Table 1. Overview of the Agricultural Research Impact Indicator Matrix 

LEED 	 ICATORSexamples) 

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

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

m. 	 Intermediate Impact Adoption of technology 
% of fanners adopting technology 
% of area affected 
Constraints to adoption 
- soil problems 
- climatic variabilities 
- availability of farm inputs 
- access to markets 
- adequacy of processing & storage facilities 
- price & tax policies 

IV. Long-term Impact 	 Agricultural Productivity: 
- Changes in yield 
- Stability in yield 
- Change in gross vale of production per farm by 

farm size 
- Change in farm investments 
- Change in cropping patzerns & cropping inunsity 
- Changes in farming systems 
- Change in land use & pressure on land 
Increase in Net-farm Income: 
- Farm income by farm size 
- Change in farm income per farm and by 

commodity 
Imprcvement in Food Security: 
- Per capita food production 
- Stability of Agricultural Production 
Agro-industrial Transformations: 
- Increases in number of rural-based small 

businesses 
Improved Health: 
- Increases in caloric consumption per capita 
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Program Design and Formulation 

In some instances, the Matrix may be most useful in assessing ex ante (in advance), what the impact
of a proposed project might be given basic knowledge of the pre-project situation. In this instance,
the Matrix, particularly the analysis in Levels I & II, will help the ADO to: 1) organize existing
data-including data on the institutional base available on which to build a research project or 
program-and 2) think through the process which needs to be put in place for impact to be likely by
the end of project life. The indicators will then facilitate monitoring throughout implementation to 
see whether, and to what degree, impact is being achieved. Using the Matrix for assessing impact,
to establish the performance or non-performance of research program at given time intervals will 
allow for mid-course correction during implementation. 

Impact Assessment 

Benefit/cost (B/C) and Rate of Return (ROR) analysis, often used to measure impact, tell you
something about whether or not the funds spent on agricultural research were "better spent" than if
they had been put at interest in a bank, or invested in some other program. They say nothing directly
about whether the results of the funded research were adopted, by whom, and to what effect. 

On the other hand, the ARIIM will assist the ADO to isolate some of the key factors or causes of 
performance or non-performance in impact terms, and also give him an indication of by whom and 
to what extent research outputs were adopted by technology users. It should be remembered,
however, that a multitude of factors combine to determine success, and it is practically impossible
to isolate the impact of individual factors, many of which are exogenous and random. A simplistic 
use. of the Matrix may lead to erroneous conclusions and thus, to inappropriate decisions. The value 
of the Matrix for impact analysis will be enhanced greatly when reasonably correct data are
established both at the project area level and the national level. Resources should be devoted to 
enhancing the NARS' capability to gather and maintain data deemed critical to measuring the 
research system's performance. Hopefully, this kind of impact assessment will then be 
institutionalized. 

Monitoring, Evaluation and Reporting 

A further use for the ARIIM is in the context of measuring and reporting impact. As Missions 
design program logframes and related monitoring, evaluation and reporting systems (MERS), te
Matrix presents an helpful way to think through the possibility of using increased agricultural
production and productivity as a strategic objective, and enhancing or ivcreasing the responsiveness
of agricultural research as a target for that objective. It also presents the kinds of indicators that
would need to be included in a MER to see whether such agricultural research is achieving results -or 
is likely to achieve results-that will lead to impact "at the people level". 
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Caveats
 

The Agricultural Research Impact Indicators Matrix is designed to be used both for agriculture
research impact studies and for the design of A.I.D. funded assistance when the impact of the 
intervention is to be predicted. However, it should be recognized that there are vast differences in 
the size, organization, expertise, and capability of both the A.I.D. Missions and the NARS in
African ccuntries who may use this Matrix. There is also a vast difference in the degree of support
from the d3nor community. These differences will affect the use of the Matrix for impact analysis.
Some of the issues/questions will have less relevance for very small, poor countries because the 
institutions under study may be virtually non-existent. Not all indicators may be appropriate for 
program logframes and APIs. Further, there is a broad range of data quality, as we observed during
the three country visits and related work on measuring the impact of agriculture development projects
in Africa. We have tried to address these data concerns here, as will be seen in the discussion of 
each level of the Matrix in the material that follows. 

Here, we apply the AREM analysis, to the Kenya Kitali Maize Program, the Keny On-farm Grain 
Storage System and the Malawi Maize Commodi.y Program (See Annexes). Data are drawn from 
the field visit conducted under the first MSI HIM study, a subsequent PPA/MER visit to Kenya, and 
from secondary sources. The main pu:pose of this synthetic application is to show the potential user
what a completed matrix looks like. We picked these cases because they are among the best 
documented programs in Africa. Even so, some cells of the matrix are empty. 
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The Structure of the Matrix
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AGRICULTURAL RESEARCH IMPACT INDICA TORS MATRIX
 

ISSUES 

I. 	 Institutional Base 

A. 	 National Level 

A.1 	 NARS Institutional 


Capacity 


A.2 	 Adequacy of NARS Policy 
& Plan Formulation 
Process 

QUESTIONS 

1.1 	 Is the NARS adequately 

coordinated or highly 
fragmented? 

1.2 	 Does the NARS provide for 
adequate linkages among 
MOA research institutions. 
other relevant ministries, 

universities, NGOs, farmers, 
development projects, local 
agro-business, priva'e sector 
research orgapizations? 

2.1 	 Does the country have an 
effective organization for 
planning, management, or 
coordination of the NARS in 

line with national agricultural 
policy'? 

2.2 	 Are existing processes 
adequate for setting researchpriorities and for resource 
aioritond fresearch 
allocation? 

J 


INDICATORS 

Presence of apex management 

organization (ie., Ag. Research 
Council) 
NARS management and control 
centralized under few ministries 
or departments 
Regional differences addressed 
within a coordinated framework 
NARS enjoy reasonable 
au'nomy 

Linkages with respect to: 

Priority setting process 

NARS board membership 

Training 

Technology & seminars in 
exchange 
Contract or collaborative 

researh (in & out) 

NARS representation on other 
boards 

Research programs support 
national ag. polices. 

Research program priorities set 
by national planners. 

NARS operating budgets 
reviewed and approved by 

national planners. 

Process accounts for:The po,cntial impact of the 
thrust on t!ie national 

economy and society, including 

the area affected, value of the 
commodity. changing demand, 
urgency of problem, constraints, 
distribution of benefits, political 
considerations, availability of 
external technology, extent of 
NARS staffing includLig scientists 
per commodity group, the 
probability and cost of research 

~ ~~~~~~~~~ 

ANSWERS 	 SOURCES 

Score I - 5 NARS, MOA 
MOP, MS&T 

Score 1 5 NARS, MOA 

MOP, MS&T 
NGOs 
Universities 

USAID 

Score I - 5 NARS. MOA 
MOP. MS&T 

Score 1 -5 NARS, MOAMOP, MS&T 

~~success.f_______________________________________________ 
1468-0321468-Vt 
(lV9.1I 



ISSUES 	 QUESTIONS 

I. 	 Institutional Base 2.3 Are the planning arnd policy 
formulation linkages between 

(Cont'd.) 	 national planners and NARS 
effective? 

24 	 Are there adequate facilities 
for collecting, analyzing, and 
updating agricultural research 
related data? 

A.3 	 NARS Financial & Human 3.1 Does NARS receive an 
Resources Strength - adequate level of funding 

overtime? 

3.2 	 Does NARS hlave adequate 
control over donor-financed 
research? 

3.3 	 Are adequate accounting 
procedures and staff in place 
throughout the system? 

l 6 -0"J /14 -V€, o,)1 

INDICATORS ANSWERS SOURCES 

Extent of NARS involvement in 
formulating agricultural policies: 

input polices 
output polices 
foreign exchange polices 

Score 1 - 5 NARS, MOA 
MOP. MS&T 

Organization and procedures for: 
Collecting baseline and time 
series data on production, 
changes in crop patterns and 

Score 1 - 5 NARS, MOA 
MOP, 

NBS 

input use, natural resource 
management variables, farm 
incomes, etc. 
Data analysis & reporting 

Total budget for research(i.e., 
sal buge operatig 

salaries & wages, operating
expenses plus capital 
expenditures) 
% of actual funding to approved 
budget 

Salaries & Wages as % of total 
operating budget 
Stability of funding overtime and 
by sector 
Research budget as % of Ag. GDP 
Total expenditures per researcher 
Research budget as % of public 
investment in agriculture 
% of budget from external 
sources 

Score i -5 NARS. ', 

MT u. 

MOl/Treasury. 
MS&T 
WORLD BANK 
FAO 

USAID 

Donor-financed research activities 
initiated, received and coordinated by: 

NARS 
the parent ministry 
various of other ministries 

Score I - 5 NARS, MOA 
MS&T, 
MOF/lreasury 
USAID 

Centralized Financial 

Management System 
Clear and proper accounting 
procedures 

Timely reporting of financial 
transactions 

Score I - 5 NARS, MOA, 

MS&T 

2 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

* 

I. Institutional Base 

(Cont'd) 

A.4 Effecti-'eness of 
Monitoring & Evaluation 
Process 

3.4 

4.1 

Is NARS adequately staffed to 
perform research activities 
articulated in the national 
agricultural strategic plan? 

Are monitoring and evaluation 
processes adequate? 

Size of system (number of 
scientists) 
Quality of system (number of 
postgraduate to BS) 
Ratio of trained technicians to 
scientists 
Distribution of researchers by 

crnmodity and/or disciplines 

Active annual process 
#of projects revised or canceled 
Provisions for external reviews 
Peer or expert review 
# of projects redesigned 

Score 1 - 5 

Score 1 - 5 

NARS, MOA 
MS&T 
WORLD BANK 
FAO 

NARS, MOA 
MS&T 

A.5 Soundness of NARS 
External Linkages 

5.1 Does the NARS have 
satisfactory linkages with. 
IARCs developed countries, 

intemational private sector 

research institutions (e.g., 
aero-business ? 

I 

Lnages with respect to: 
technology exchange 

. ctraining 

networking 

consultation 

Score I -5 NARS, MOA 
S, MOA 

U rMS&T, MOE 
Universities 

1. Institute/Program Level 

P 1 Appropriateness of the 
Program Planning and 

Management Process 

1.I Do programs have a soundly 
conceived research plan? Program plan incorporates: 

- farmer organizations feedback 
- agro-ecological, provincial, 

and cultural differences 

Plan articulates priorities and 
allocates resources 

* Plan includes program budget 
with projections foi salaries & 
wages, capital expenditures and 

operating expenses 
Plan is properly documented 

Score I - 5 NAPS. MOA 
MS&T. MOP 

1.2 Is program adequately funded? 
SProportion of funding to 

requested buidget 
Expenditures directly controlled 
by program/station 

Funds are received on a timely 
manner 

Score 1- 5 NARS. MOA 

MS&T.MOF 
USAID 

1468-=11468-VI 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

1. Institutional Base 

(Cont'd) 

1.3 Are programs adequately 
staffed? 

Size of program (Nof scientists 
per programs) 

Quality of program (# of 
postgraduates to BS) 

Score I - 5 NARS, MOA 
MS&T 

WORLD BANK 
FAO 

Ratio of technicians to scientists 

B.2 Soundness of 
Institute/Program Linkages 

2.1 Within programs are linkages 
among disciplines adequate? 

Programs designed and worked 
on by a multi-disciplinary team 

Score I 5 NARS. MOA 
MS&T 

Program results reviewed by a Universities 
multi-disciplinary team 
Institute and programs have both 
formal and informal linkages with 
clients, including extension 
services, provincial-level policy 
makers, universities, farmers, 
private sector research and 
agro-business organizations for 
problem identification, program 

B.3 Effectiveness of Program formulation and execution. 
Monitoring & Evaluation 
Process 

3.1 Are program level monitoring 
and evaluation systems 

Active annual process 
#of projects revised or canceled 

Score 1 -5 NARS, MOA 
MS&T 

adequate? -Provisions for external reviews 

Peer or expert review 

C. Sufficiency of theInstitutional Capacity of 
# of pro;ects redesigned 

Extension Services 1.1 Is there an adequate 
institutional base for 

extension? 

Presence of APEX management 
(i.e. Extension Services Consul) 
Extensions management & 

Score I - 5 NARS. MOA 
MS&T 

control centralized under few 
ministries and departments 
Extensions enjoy reasonable 
autonomy 

1.2 Are extension services 
receiving an adequate jevel of 
funding overtime? 

Total budget for extension (i.e., 

salaiies & wages, operating 
expenses plus capital 
expenditures) 

Score I - 5 NARS, MOA 

MS&T 
MOFl'reasury 
WORLD BANK 

% of actual funding to approved FAO 
budget USAID 
Salaries & Wages as % of total 
operating budget 

Stability of funding overtime and 
by sector 
Extension budget as % of Ag. GDP 
Total eirnditures per extension 
officer 
Extension budget as % of public 
investment in agriculture 
% of budget from external 4so 

u rces 

1468- 2 1148 

(1/91) 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

1. Institutional Base 

(Cont'd) 

1.3 Do extension services have 
adequate control over 
donor-financed extension 
programs? 

Donor-financed extension activities 
initiated, recei'ed and coordinated by: 

Extension Service 
the parent Ministry 
various of other ministries 

Score 1 -5 NARS. MOA 
MS&T 
MOFl'reasury 

WORLD BANK 
USAID 

1.4 Is the extension service 
adequately staffed? 

STotal number of extension workers 
(i.e., extension officers) 
Distribution of extension workers 

Score 1  5 
MOA 

by gender 
Farmers per extension agent 

1.5 low suitable are the methods 
developed to monitor and 

evaluate technology transfer 
and adoption? 

Accurscy of adoprI reports Score I -5 
NARS,MOA 

1.6 Iow appropriate are the 
extension-farmer linkages? 

Frequency of visits 
Demonstration plots 

Number of scheduled farmer 
meetings with subject matter 
specialists 

Score 1 - 5 
NARS, MOA 

Sample Survey 

1468-032/1468-V 


(1/21) 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

It. Technology 
Generation & 
Transfer 

A. Research System Output 

A.I Rate ofTechnology 

Generation 
1.1 Have new varieties and 

technologies been developed 
and released? 

Number of technologies 

generated 

Number of technologies released 
Number of scientific, technical 
and farmer level publications 

Score I - 5 
NARS, MOA 

1.2 Does the "Menu" of 
technological choices developed 
and offered to farmers 
accommodate different systems 

and situations? 

% of released varieties responding 
to low and high input systems 
Proportion of technologies 
responding to specific NRM issues 

Divisibility of package 

Score 1 -5 
NARS, MOA 

A.2 

B. 

Suitability ofTraining 

Interaction between 

Research & Extension 

2.1 Is sufficient training planned 
and giv,;n to collaborators and 

clients? 

.Number trained by category 
(ST & LT Trainig) 
Training aligned to goals of 

program 
Adequate funding ear-marked for 

training 

Score I 5 

NARS, MOA 

B. 1 Effectiveness of the 
Collaboration between 

Research & Extension 

1.1 Is the collaboration between 
research and extension 
effective? 

Frequency of interaction 
Liaison officer 

* Baseline survey participation 
Program-level or center-level 
planning meetings 

* Regularly scheduled field days 
Publications 

.. Regularly scheduled workshop. 
* OFR or other trials 
* Tracking system exists. 

Score l - 5 
NARS, MOA 

1.2 Is there a satisfactory feedback 

mechanism to researchers? 
Number of programs changed 
based on feedback from 
extension. 

Score I 5 
NARS, 
MS&T 

MOA 

1.3 Is there a suitable 'eedback 

mechanism to policy makers? 

Regularly scheduled meetings of 

research & extension staff with 
policy makers 

Score I - 5 NARS, MOA 

MS&T, MOP 

(I53&M3 111m)16 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

H1. Intermediate Impact 

A. Technology Adoption & 
Utilization 

A.I Level ofTechnologyLeveion 1.1 Have new technolCgies been Number of technologies adopted Score I - 5 NARS, MOASample Survey 

1.2 

adopted by farmers? 

How beneficial was each 
technology as viewed by 
farmers? 

- New seed varieties 
- Other technologies (specify) 
Completeness of adoption (for 
each technology) 

Shorter maturity 
Increased yield 
Improved quality 
Improved Taste 
Higher price 
Resistance to biological stress 
Better storage life etc: 

Score I - 5 
NARS 
Sample Survey 

1.3 How widely has each new 
technology been adopted? 

% of total arable area affected by
the new technology 

Score 1 - 5 MOA 
NBS 

% of total crop adopting the new 
technology 
%of total program area affected 

by new technology 
% of farmers adopting new 
technology 
- in crop area 
- in program area 
- by farm size 
- by gender 

Sample Survey 
District Commissioners 

A.2 Restrictiveness ofthe 
Constraints to Adoption 

2.1 How severe are the major
ecological factors limitingadopionalkP~mity, Soil Problem (fertility, salility,impeded drainage etc.)

Climatic variability (temperature, 
Score I - 5 NARS, MOA 

variability and distributicn of 
rainfall) 
Slop.-
Pests 

1536-03 
7 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

. Intermediate Impact 

(cont'd) 

2.2 Is the availability and supply of 
key agricultural inputs limiting 

adoption? 

Sufficient supply of farm inputs 
Appropriate choice of input 

(packaging size/quantity, toxicity, 
application difficulty, and storability) 

Score I 5 NARS, MCA 
Sample Survey 

Central Bank 
USAID 

t!:* Timing of input purchase 
* Accessibility to farmers 

(conditions of rural roads and 

availability of nearby input 
,, . distribution outlets) 

* Availtbility of credit 
Prices of inputs 

2.3 How formidable are market Farm to market transport,'ion: Score I - 5 MOA, MOPW 
csrans- average distance farm to market NBS 

- proportion of transport cost to 
total coat 

Sample Survey 
Marketing Boards 

.. Farmgate v martet price 
-- Required marketing channels 
* Nature & availability of market 

information 
- Onerous marketing standards 

• ' 

2.4 How adequate are processing 
and storage facilities? 

.Losses & deterioration of quality: 

-O n-farm 

Score 1 - 5 MOA, 

N BS 
- Off-farm 

-,Sufficient capacity 
Sample Survey 
Commodity Boards 

Cooperatives 

2.5 How significant are the 
producer disincentives created 

Price & Tax policies 
Subsidies 

Score 1- 5 Special Studies 
USAID 

by restrictive government Overvalued exchange rate WORLD BANK 
policies? 

.- 2.6 How has the technological 
change influenced gov,.rnment 

Price and/or subsidy policy 
Input policy 

Score 1 - 5 Special Studies 
USAID 

policy? Marketing policy WORLD BANK 
Tax policy 
Exchange rate poilcy 

*"Land reform 
J Public investment in irrigation, 

infrastrcure, ar. instit-itional 

support to reseirch & extensin 

_ _ I 
__0_ _*33645O 
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ISSUES 	 QUESTIONS 

IV. Impact 

A. 	 Impact on Agricultural 

Productivity 
 1.1 	 By how much has the 

technology increased 
agricultural productivity? 

1.2 	 Has the technology caused a 
significant increase in 
agricultural investnent in the 
program area? 

1.3 	 Has the new technology 
affected farmers cropping 

intensity? 

1.4 	 Has the new technology 

increased expenditures on 
agricultural inputs? 

1.5 	 Has there been a technology
related shift in farming systems? 

B 	 Effect on the Natural 
Resource Base 

1.1 	 How sustainable is the 
technology adopted? 

INDICATORS ANSWERS 	 SOURCES
 

For relevant crops: 
Change in yield 
Stability of yicH 
Change in aggregate production 
Change in gross value of 
production per farm by farm size 

Score 1 -5 
NBS 
MOA 
WORLD BANK 
FAO 
Sample Survey 

Investment in farm improvement 
(e.g., drainage, liming, soil 
conservation, fencing water 
supply, buildings, machinery, 

livestock, trees, roads); 
Electrification 

Score 1 - 5 NBS 
MOA, MOPW 

Sample Survey 

.Soil cultivation 

Weed control 
Score I 5 Sample Survey 

N 
Planting date 
Population 

Irrigation 

Mechanization 

Fertilizer Score 1 -5 NBS 

Seed 
Pest;cidea 
Labor 
Tools 
Power 

Sample Survey 

Inter-cropping 
Alley cropping 
Crop substitution 
Introduction of livestock into 
system 

Score 1 - 5 Sample Survey 

Changes in: 
land use 
farm size 
forest cover 
erosion 

Score 1- 5 Sample Survey 

sedimentation 
desertification 
salination 
pollution 

(Q 
I536- 03 



ISSUES 

V. Impact 

(Cont'd) 

C. Influence on Net Farm 
Income 

D. Consequences on Food 
Securty 

E. Effect on Rural 
.Agro-ndustral 

Transformation 

Fo na 

.1 J Improvement 

QUEIIONS 


1.1 	 Has there been an increase in 
net farm income? 

1.1 	 Has agricultural research 
improved food security? 

1.1 	 To what degree has 
agro-industrial transformation 
occurred? 

1.I 	Has agricultural resear 

improved health? 

INDICATORS 


Change in net farm income 
(distribution & by commodity
composition) at 
national aggregate level in 
rea I terms. 
Change in net farm income per 
farm in real terms disaggregated 
by farm size, male per female 
household heads, by commodity 

Change in per capita food 
production by major commodities 

Reduced variability in agricultural 
production. 

'.Change in per capita food 
imports by value by major 
commodities 
Change in food exporta by value 
Adequate carryover 
stocks of basic food stu s 

Increased rural employment 
Increased number of rural-based 
small enterprises by regions 
(female vs male-owned) 

" Increased rural savings 

Reduction in number of people in 

poverty 
Increased caloric consumption per 
capita 

*"Improved weight to age ratio in 
children 

*"Increased longevity 

ANSWERS 


Score -5 

Score 1 -5 

Score 1 - 5 

ScoreWORLD 


SOURCES
 

NBS, 	 MOA 
USAID 
WORLD BANK 
Sample Survey 

NBS, 	 MOAWORLD BANK 
FAO
 

NBS, MOA 
WORLD BANK 
FAO
 

NBS, 	 MOA 
MOH
 

BANK 
FAO
 

1/90)20
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Levels of Analysis and Linkages 

The Matrix groups issues, questions and agricultural research impact indicators into four levels. 
There are linkages both within each level of the Agricultural Research Impact Indicators Matrix 
(ARIIM) and among levels. Some indicators in the Matrix are clearly more important than others, 
but a lesson of the various evaluations which have been made of the impact of research and 
development projects is that there are often many factors which combine to determine success, and 
it is their interaction as much as their individual contribution which is crucial to the outcome. 

Moreover, their weights may vary with varying circumstances. For example, the constraint imposed
by por transportation and access to markets on the production and price of roots and tubers, which 
are bulky and perishable, is often much greater than is the case with cereals. If this cannot be 
overcome, the incentive to adopt technclogy which increases production of starchy products beyond
subsistence needs is likely to be small. Similarly, as was the case in Malawi, seed companies may
simply not produce bean seed since there is a very thin market, although beans are central to the diet 
of each household. People save their own seed, and have bred seed for a variety of characteristics 
without the help of researchers. 

Level I: Institutional Base - At this level the over-arching objective is to assess the overall 
institutional capability and capacity of the National Agricultural Research System (NARS) in 
generating and transferring new technology to technology users. All facets of the NARS are 
evaluated including its management structure; human, capital and financial resources; research 
program monitoring, evaluation and planning processes; and linkages to technology transfer agents
and users and linkages with international and other national research institutions. 

Level II: Technology Generation and Transfer - questions and indicators at this level assess the 
rate and the quality of technology generated and transferred to farmers, seed companies and other 
clients. This includes extension as a transfer agent. In looking at technology generation, i.e. research 
output, it is essential to consider not merely the availability of new technology, but also its 
appropriateness to the needs of potential clients of the research generally--hut not always--the
farmers. There are many examples from Africa of research systems having produced innovations 
which were suited to the needs of estates or large farmers, but were either too cash-hitensive (risky), 
or too labor-intensive to be acceptable to smallholder farmers. To understand the diverse 
requirements of technology users, research systems must develop mechanisms for as:;essing client 
needs and must test their products under user conditions. They must also forge strong linkages with 
the extension services and private sector agents such as seed and fertilizer distributors, which can 
normally cover a much wider spectrum of client situations than the research system. If this linkage
is poor, or the extension service contacts with farmers are inadequate, the research outputs are likely 
to be irrelevant to meeting farmers needs or to solving farmers problems. 

Level m11: Intermediate Impact - measures the progress made by the NARS and technology transfer 
agents in disseminating the technology (for adoption) to the target clients and assesses the severity
of the constraints limiting adoption of the new technology by clients. 
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Level IV: Long-Term Impact - examines to what extent the NARS and technology transfer agents
have achieved the DFA stated objectives and the host country's objectives as articulated in its five 
to ten year economic development plans. Consideration is given to impact on productivity, the natural 
resource base, farm income, food security, and agro-industrial changes. Impact is assessed over a
given time interval so that the issues of sustainability of the benefits, degradation or improvement
of the environment, and food security can be addressed. 

The multiplicity of linkages and their variability with ecological, institutional, social, and political
circumstances make the choice of indicators for impact evaluation complex. Sometimes the impact
of a soundly-managed and well coordinated research system is nullified by political or economic
circumstances beyond its control. For example, there is clear evidence of low levels of adoption of 
new technology in several African countries which have experienced serious political unrest.
Similarly, changes in exchange rate valuation or in world market prices can either depress or 
stimulate changes in land use and use of technology. Adoption of improved maize seed in Malawi
is an example where producer price changes had a negative impact on adoption of improved seed,
when linked with the lowering of fertilizer subsidies. 

For these reasons, it is difficult to short-circuit the pursuit of a logical series of indicators in 
attempting to evaluate the effectiveness of a NARS, or the impact of new technology, whether at the
national level or the program/project level. However, there has been a considerable effort over the
last decade, especially since the establishment of the International Service for International 
Agricultural Research to the which(ISNAR), identify factors determine the effectiveness of
agricultural research systems and component institutions. Consequently, it is not an insuperable task 
to postulate what needs to be corrected or strengthened in reviewing the performance of a research 
institution ex post, although it may not always be easy to persuade the government concerned to
institute the necessary reforms. Where a new investment in research is being considered, the
experience of NARS accumulated by ISNAR, FAO, the World Bank, A.I.D., and other development
assistance agencies provides a sound basis for preparation of a project which has a good chance of 
success in terms of research productivity. 

From Intervention to Impact 

Analysis ex ante will mainly be directed to evaluating the likelihood of the system or its components
being productive at various levels of output-depending on its goals and resource endowments. In 
some cases, the products might be intermediate (e.g., some genetic outputs from biotechnology),
requiring further change and iefinement to develop a stable variety and adapt it to local needs before 
being released to users. A successful outcome could then depend on the adequacy of the research 
system's arrangements for screening genetic material and for testing its finished products at the user
level, as well as its links to the agencies responsible for technology transfer, diagnosis of oiser needs 
and constraints, and feedback of such vital information to the researchers. 

In an ex ante assessment where the main issue is Lhe likelihood of future success it may have to be
decided whether to proceed with an institution-buiiding investment or a commodity-or resource-based 
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research project which has the internal basis for success even if there are external factors which 
might constrain the impact of the project if they are not improved. Should a research project be 
rejected or postponed because a road has not been built? Or should it be rejected because current 
price relationships are not favorable to a given commodity? Difficult decisions may be involved, but 
given the long-term nature of research one assumption might be that such impediments to adoption 
would disappear over time. 

As one passes from Level I to succeeding levels in the ARlIM matrix, the attribution of impact
becomes more complex because the number of variables involved increases rapidly and their 
interactions are often harder to identify. A relatively simple example is sales of inputs-seed,
fertilizer, pesticides, etc.. Is an increase in their sales due to some technological innovation or to 
the removal of constraints to their use with existing technology? For example, improved access due 
to a better distribution system, easier credit, lower input prices or higher product prices, subsidies, 
etc.? Or are both technological change and external factors leading to improved input availability 
involved? 

Thus, it becomes extremely important to try and simplify the process of evaluation by identifying
the crucial linkages and eliminating indicators of only marginal value to impact assessment both 
within and among levels in the matrix--particularly the latter. Otherwise it may be impossible to see 
the woods for the trees. 

Apart from this crucial linkage, it is reasonable to treat evaluation of the potential of a research 
establishment as a relatively self-contained exercise. However, it is easier to postulate a set of 
indicators to guide new investment in research ex ante, than it is to establish the causality of impact 
or lack of it ex post, where many factors besides research are involved. 

Therefore, when the ARIM matrix is used for program design purposes, it should be of benefit in 
attempting to predict the ability of the NARS to produce appropriate technology. When used for this 
purpose, the matrix user begins at Level I and moves to subsequent levels in the order in which they 
are presented. 

From Impact to Intervention 

The ARIIM matrix contains many questions needed to evaluate the potential of the NARS systems,
especially for design purposes, but which are not valid predictors of impact nor useful in impact
analysis unless they are used to determine cause of failure of the system to produce technologies
farmers are willing to adopt. Here, for example, the problem of adoption of dent versus flint 
varieties of maize in Malawi is a case in point. 

The user who is conducting an ex post impact analysis exercise, whether of intermediate or long
term impact should determine the degree of adoption first (Levels III and IV), then determine 
whether the reasons for adoption/non-adoption are related to a technical strength or weakness of the 
technology or are caused by other factors (Level I). It will be necessary to look for institutional 
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weaknesses only in the case where poor or mediocre technologies were in question (Level I). In 
reality, with research strengthening, commodity improvement, and natural resources management
(NRM) programs, the institutional base of the NARS will have been studied and the deficiencies 
known before project paper (PP) approval. 

A more difficult problem arises when assessing the chances of a research investment being
sustainable, since this depends both on the government's current and its future attitude to support
for research, as well as on consistency in relevant donor policy. Experience shows that neither of 
these commitments can be regarded as a constant over the long term. Thus, the linkages between 
the research system and its financial backers have to be assessed, whether the objective is to analyze
the reasons for its success or failure ex post, or to try to predict the probability of any future 
investment being sustainable. 

A further important issue involving linkages is the extent to which the success or failure of the NARS 
or of an individual research institution is the result of the quality of its products or cf other factors 
affecting the general ambience into which those products are being released. Ex post evaluation of 
research impact suggests that other factors are often crucial to the adoption of technology, although
their weight may be different in different situations or with different commodities. In the case of 
roots and tubers, market access and keeping quality are likely to be ciucial. With cereals the key
determinant of impact is likely to be yield response and the price and availability of yield-increasing 
inputs, including labor. 

Scoring and Interpreting Results 

The ARIIM contains normative questions. Indicators to these questions are to be scored on a scale 
of 1 to 5, where a score of 1 implies weakness (negative) and a score of 5 indicates strength
(positive). Scoring constraints or any other negatively-worded questions will remain on a 1 to 5 
basis with 5 being the least constrained. Much of the scoring must be based on qualitative judgements
by subject matter specialists. At Levels I and II (Institutional Base and Technology Generation & 
Transfer), scoring is not based on a comparison with any other NARS but rather on te..pItntialof 
the subject NARS to produce usable technology. 

A low composite score at Level I should flag the low potential of the existing research system to 
produce technology of value and the need to upgrade the NARS before implementing any commodity
improvement program. A.I.D. 's current project with Kenya's KARI attempts to do both at the same 
time, focussing on overall system strengthening and two commodity programs. 

A low score at Level I should alert the user that there is either a problem with the quality and 
appropriateness of the technology developed, the effectivenessor with of the linkages between 
researchers and technology users (e.g, farmers) and researchers and technology transfer agents (e.g.,
extension workers). Feedback from extension workers alone, although important, is not sufficient. 
As documented by ISNAR, extension workers are not the main source of researchable ideas in many
countries. Researcher-to-farmer linkage, on the other hand, is vital for successful technology 
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development and delivery. Linkage to farmers ensures the relevance of research by prioritizing and 
focussing research on farmers' felt and perceived needs and constraints. 

A low score at Level IM(Intermediate Impact) given a reasonably high score at levels I &IIshould
assist the user in isolating the key constraints to adoption. The constraints include those that are
associated with the availability of farm inputs including labor, ecological conditions, infrastructure, 
and policy. 

A low score at Level IV (Long-run Impact) does raise several questions. The user will need at this
point to investigate the reasons for weak impact either at the NARS or program level. Was the
project designed with the DFA objectives in mind? Was linkage between researchers and the 
technology users appropriate? etc? 

There was no obvious way to weight the scoring to differentiate between that which could be critical 
and that which is (merely) important. Every discipline has its critical list. Therefore, scoring can
only be indicative of weaknesses and strengths of the various elements. The earlier version of the
Matrix attempted to include all necessary elements, but it was not possible to determine which of 
these were ziifflieen, even after field-testing on mini cases. 

The ARIIM has been written to be scored either by a multi-disciplinary panel of specialists who have
knowledge of the NARS organizations in the African countries cf interest, who also have expertise
inA.I.D. development assistance, and who have access to expertise in agricultural research 
management, or by a single A.I.D. agriculture officer (ADO) with assistance of local counterparts. 

Predictive Capability of the Matrix 

There are no successful impact prediction models now used in agricultural research programming.
There are efforts being made to predict yield by the use of crop models but only after the 
incorporation of a great deal of acciate agro-ecological data. The major problem is the vast
difference in quality of technology generated, it's adaptation to site-specific situations, the multitude 
of constraints such as input availability or marketing problems, to say nothing of political stability, 
and food taste preferences. 

In spite of the pitfalls listed above, there are a series of predictions that can be made step-wise in 
progressing through the proposed Agricultural Research Impact Indicator Matrix. The further up the 
levels one goes (i.e., from Level I to Level IV) the greater the likelihood that the user can predict
the rate, extent and the nature of impact. 

When Level I has been completely analyzed it will be possible to predict the capacity of the NARS 
to produce useful technology. In the event that Level I scores very low, it can be assumed that no 
impact will be possible without investment in the NARS' infrastructure and management. 
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After determining that the NARS has produced technology of a high quality, as it relates to farmers' 
needs, at Level I, oue can also see if it has wide general adaptability and whether there is a system
in place to make farmers aware of a "menu" of choices. At this point, the potential productive
capacity of the technology under various input levels can be calculated, and a prediction made on"yield potential" on farms in the target area and other potential areas. 

To predict long-term impact of any technology intervention one will need Level I and Level IV 
data. Given our assessment at levels I and II, hcwever, it is possible to extrapolate the Level I 
impacts to make judgments on Level IV impacts by extending the adoption of specific technologies 
to all potential areas over the planning period, at a given rate. 
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Applying the Matrix
 

This chapter is divided into four sections, one for each 
level of the matrix. Each section includes the matrix, a 
discussion keyed to the numbering of the issues and 
questions in the matrix, and information on using and 
scoring the matrix. Each section contains proposed data 
analysis tables to facilitate the recording and assessing 
of the quantitative information associated with key 
indicators. 

27
 



Level I: Institutional Base
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AGRICULTURAL RESEARCH IMPACT INDICATORS MATRIX
 

ISSUES 


I. 	Institutional Base 

A. 	 National Level 

A.1 	 NARS Inititutional 

Capacity 


A.2 	 Adequacy of NARS Policy 
& Plan Formulation 
Process 


QUESTIONS 

1.1 	 Isthe NARS adequately 
coordinated or highly 
fragmented? 

1.2 	 Does the NARS provide for 
adequate linkages among 
MOA research institutions. 
other relevant ministries, 
universities, NGOs, farmers. 
development projects, local 
agro-business, private sector 
research organizations? 

2.1 	 Does the country have an 
- effective organization for 

planning, management, or 
coordination of the NARS in 
line with national agricultural 
policy? 

2.2 	 Are existing processes 
adequate for setting research 
priorities and for resource 
allocation? 

46-032 1i46-V 1l1/ 1) 

INDICATORS 


Presence of apex management 
organization (i.e., Ag. Research 
Council) 
NARS management and control 
centralized under few ministries 
or departments 
Regional differences addressed 
within a coordinated framework 
NARS enjoy reasonable 
autonomy 

Linkages with respect to: 
Priority setting process 
NARS board membership 
Training 
Technology & seminars in 
exchange
 
Contract or coliJaborativ
research (in & out) 
NARS representation on other 
boards
 

Research programs support 

national ag. polices. 

Research program priorities set
 
by national planners.
 
NARS operating budgets
 
reviewed and approved by
 
national planners.
 

Process accounts for: 
"Thepotential impact of the 
research thns, on the national 
economy and society, including 
the area affected, value of the 
commodity, changing demand, 
urgency of problem, constraints. 
distribution of benefits, political 
considerations, availability of 
external technology. extent of 
NARS staffing including scientists 
per commodity group, the 
probability and cost of research 
success. 
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ANSWERS 

Score 1 -5 

Score I - 5 

Score I - 5 

Score 1 - 5 

SOURCES
 

NARS, MOA
 
MOP. MS&T
 

NARS. MOA 
MOP. MS&T 
NGOs
 
Universities 
USAID 

NARS, MOA 
MOP. MS&T 

NARS, MOA 
MOP. MS&T 



ISSUES 	 QUESTIONS 

I. 	 Institutional Base 2.3 Are the planning and policy 
formulation linkages between 

(Cors'd.) 	 national planners and NARS 
effective? 

2.4 	 Are there adequate facilities 
for collecting, analyzing, and 
updating agricultural research 
related data? 

A-3 	 NARS Financial & Human 3.1 	 Does NARS receive anRsucsSrnth- aeutleeoffnigTotalResources Strength adequate level of funding 

3.2 	 Does NARS have adequate 
control over donor-financed 
research? 

3.3 	 Are adequate accounting 
procedures and staff in place 
throughout the system? 

1468-0"2J1468-V1 

INDICATORS ANSWERS SOURCES 

Extent of NARS involvement in 
formulating agricultural policies: 

input polices 
output polices 
foreign exchange polices 

Score 1 -5 NARS. MOA 
MOP. MS&T 

Organization and procedures for. 
Collecting baseline and time 
series data on production, 
changes in crop patterns and 
input use. natural resource 
management variables. farm 
incomes. etc. 
Data analysis & reporting 

Score 1 - 5 NARS. MOA 
MOP. 
NBS 

budget for research(i.e..
salaries & wages, operaing 
expenses plus capital 

Score 1 - 5 NARS, MOA,
MGF/Tmasury. 
MS&T 

expenditures) 
% of actual funding to approved 
budget 
Salaics & Wages as %of total 
operating budget 
Stability of funding overtime and 
by sector 
Research budget as % of Ag. GDP 
Total expenditures per researcher 
Research budget as %of public 
investment in agriculture 
%of budget from external 
sources 

WORLD BANK 
FAO 
USAID 

Donor-financed research activities 
initiated, received and coordinated by: 

NARS
the parent ministry 
various of other ministries 

Score 1 -5 NARS. MOA 
MS&T, 
MOF/Tmasury
USAID 

Centralized Financial 
Management System 
Clear and proper accounting 
procedures 
Timely reporting of financial 
transactions 

Score 1-5 NARS. MOA. 
MS&T 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

L Institutional Base 

(Cont'd) 

3.4 is NARS adequately statLe4 to 
perform research activities 
articulated in the national 
agricultural strategic plan? 

Size of system (number of 
scientists) 
Quality of systen (number of 
postgraduate to BS) 
Ratio of trained technicians to 
scientists 
Distribution of researchers by 
commodity and/or disciplines 

Score 1 - 5 NARS. MOA 
MS&T 
WORLD BANK 
FAO 

A.4 Effectiveness of 

Monitoring & Evaluation 
Process 

4.1 Are monitoring and evaluation 

processes adequate? 

Active annual process 

#of projects revised or canceled 
Provisions for external reviews 
Peer or expert review 
# of ptojects redesigned 

Score 1 - 5 NARS, MOA 

MS&T 

A. Soundness of NARS 
External Linkages 

• 

Does the NARS have 
satisfactory linkages with 
IARCs. developed countries, 
international private sector 
research institutions (e.g.,
aero-business)? 

Li5.1nkages with respect to: 
technology exchange 
training 
networking 
consultation 

Score 1 - 5 NARS, MOA 
MS&T, MOE 
Universities 

B. Institute/Program Level 

B.1 Appropriateness of the 
Program Plianning and 

Managsement Process 

1 Do programs have a soundly
conceived research plan? o eProgram plan incorporates:- farmer organizasiom feedback 

- agro-ecological, provincial. 
and cultural differences 

Plan articulates priorities and 
allocates resources 
Plan indudes program budget 
with projections for salaries & 
wages, capital expenditures and 
operating expenses 

* Plan is properly documented 

Score 1-5 NARS, MOAMS&T MOP 

1.2 Is program adequately funded? 
l Proportion of funding to 

requested budget 
Expenditures directly controlled 
by program/station 
Funds are received on atimely 
manner 

Score I 5 NARS, MOA 
MS&T.MOF 
USAID 

1468031146.V3 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

I. Institutional Base 

(Cont'd) 

1.3 Are programs adequately 
staffed? 

Size of program (# of scientists 
per programs) 
Quality of progran (Nof 
postgraduates io BS) 
Ratio of technicians to scientists 

Score I - 5 NARS. MOA 
MS&T 
WORLD BANK 
FAO 

B.2 Soundness of 
Institute/Program Linkages 

2.1 Within programs are linkages 
among disciplines adequate? 

Programs designed and worked 
on by a multi-disciplinary team 
Program results reviewed by a 

multi -disciplinary team 
Institute and programs have both 

Score I - 5 NARS. MOA 
MS&T 
Universities 

formal and informal linkages with 
clienis, including extension 
services, provincial-level policy 
makers. universities, farmers. 
private sector research and 
agro-business organizations for 
problem identification, program 

B.3 Effectiveness of Program 
Monitoring & Evaluation 
Process 

3.1 Are program level monitoring 
and evaluation systems 

adequate? 

formulation and execution. 

Active annual process 
#o' projects revised or canceled 

Provisions for external reviews 

Score 1 - 5 NARS. MOA 
MS&T 

C. Sufficiency of the 
Peer or expert review 
# of projects redesigned 

Institutional Capacity of 
Extension Services 1.1 Is there an adequate 

institutional base for 
extension? 

Presence of APEX management 
(i.e. Extension Services Consul) 
Extensions management & 
control centralized under few 

Score 1 -5 NARS. MOA 
MS&T 

ministries and departments 
Extensions enjoy reasonable 
autonomy 

1.2 Are extension services 
receiving an adequate evel ou 
funding overtime? 

Total budget forestensic -.. e.. 
salaries & wages. operatng 
expenses plus capital 
ependtturm..) 

i% fac'utal funding to approved 
budget 
Salarie, & Wages as % of total 
opermting budget 
Stability cf furiding overtme and 

Sore I -5 NARS. MOA 

MS&T 
MOF/Treasury 
WORLD BANK 
FAO 
USAID 

by sector 
Extension budget as % of Ag. Gu 
Tt ; expendalurez, 17tr wtnsion 
officer 

Extension budget Fs % of public 

investment in agriculture. 
% of budge- fr3 external 
sourgces 

3:2 



ISSUES 	 QUESTIONS 

I. 	Institutional Base 1.3 Do extension services have 
adequate control over 

(Con'd) 	 donor-financed extension 
programs? 

1.4 	 Is the extension service 
adequately staffed? 

1.5 	 How suitable are !he methods 
developed to monitor and 

evaluate technology transfer 
and adoption? 

1.6 	 How appropriate are the 
extension-farmer linkages? 

INDICATORS ANSWERS SOURCES 

Donor-financed extension activities 
initiated, received and coordinated by: 

Extension Service 
the parent Ministry 
various of other ministries 

Score -5 NARS. MOA 
MS&T 
MOF/Treasury 
WORLD BANK 
USAID 

Total number of extension workers 
(i.e..extension officers) 
Distribution of extension workers 
by gender 
Farmers per extension agent 

Score 1 -5 
MOA 

Accuracy of adoption repots Score 1 -5 NARS.MOA 

. 

Frequency of visits 
Demonstration plots 

Number of scheduled farmer 
meetings with subject matter 
specialists 

Score I5 
NARS. MOA 

Sample Survey 

146a-o2j14",Vi 
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Discussion 

National Level - Research 

Ideally, a national research system should be well-structured, well-integrated, well-managed, well
funded, and well-staffed. It should have internal linkages upstream to policy, downstream to 
farmers, and externally to other scientists. While few if any countries would achieve a perfect score 
for all of these goals, a serious weakness in any of them would compromise the integrity of the 
system as a whole. 

A well-managed NARS will in general have a clearly-stated mission. Its goals focus on meeting the 
needs of its clients and it sets realistic and attainable objectives to meet that goal. It periodically
reviews its operation and achievements and restructures its functions and management as appropriate 
to the changes in its clients' needs and constraints. Ideally, all of its research programs will be 
evaluated in terms of the extent to which they demonstratibly satisfy clients' perceived needs. 

The main criteria which need to be scrutinized in evaluating a NARS are, therefore, those most 
closely related to these goals; others, while desirable, are not so essential. The crucial issues 
requiring answers at the national level are enumerated below. The questions are discussed and 
number exactly as they appear in the matrix. 

Structure & Management Capacity of the NARS 

A.1. Does the structure of the NARS provide a good environment for productive research? 

The key questions which need to be answered here are: 

A.1.1 	 Is the NARS well-structured and coordinated or highly fragmented? 

A.1.2 	 Does the NARS provide for adequate linkages among its component parts within 
the country? 

Many national systems are both seriously fragmented administratively (involving several ministries,
parastatals, and other agencies-as has been the case in Kenya until very recently-and excessively
dispersed physically) with numerous "regional" stations and sub-stations, commodity stations etc.. 
While adequate coverage of agro-ecological zones (AEZs) and social and cultural variability is 
essential, regional dispersion must be carefully planned to avoid wasteful duplication on the one hand 
and gaps in research coverage of important local problems on the other. The uncoordinated 
participation of numerous government organizations in regional research is a common cause of waste 
and inefficiency in NARS, while their different and sometimes conflicting vested interests make it 
difficult to develop an effective central research planning and management stracture. 
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A NARS which is loosely structured centrally and excessively dispersed regionally is unlikely to be 
well-targeted and highly productive unless it has satisfactory provisions for integrating and 
coordinating the efforts of its different components. Even a tightly structured NARS-for example,
where 80 percent of the institutes are under the control of one Ministry-is more likely to be effective 
when its components are closely linked within the framework of an embracing national strategy for 
agricultural research. 

A.2/2.1 	 Does the country have an effective organization for planning, management, and 
coordination of the NARS in line with national policy? (Questions 2.2, 2.3, 2.4,
2.5 are subsumed under 2.1.) 

NARS vary considerabiy in their provisions for integrating and .oordinating their disparate elements. 
In general, the mechanisms are more elaborate in larger systems, where planning and coordination 
of all or a substantial part of the system's activities and the allocation of resources to those activities 
is often the task of a Scientific or Agricultural Research Council. Bangladesh, India, Japan, Kenya,
Nigeria, Pakistan, the Philippines, Sri Lanka, Taiwan, the United Kingdom, and Zimbabwe are 
examples of countries with this type of management organization, although its powers vary among
countries from management of a major part of the system to a financial or coordinating role. Other 
countries, such as Brazil, Indonesia, the Sudan, and Malaysia have established an autonomous 
research organization, independent of a particular Ministry, to plan, coordinate, and manage 
agricultural research. 

Essential objectives of all such apex bodies are to develop effective linkages among component
institutions of the system, to establish a planning mechanism so as to integrate their efforts in pursuit
of agreed national goals, and to allocate financial and human resources efficiently to those efforts. 
They should not become involved in "micro-management" of the institutions under their control e.g.
interfering in their internal organization and in the day-to-day implementation of their research 
program (although they sometimes do). Their primary role lies in the governance of the system and 
in ensuring its coherence. 

Where NARS do not have an apex organization of the type outlined above, their headquarters is 
usually located in the Ministry of Agriculture, very often in a Directorate or Department of 
Agricultural Research. This may offer an adequate mechanism for managing and coordinating
research within the parent Ministry, although it often lacks the authority of an apex management 
agency for establishing satisfactory linkages with other Ministries (especially Planning and Finance 
Ministries), or with universities. 

A worst-case scenario is where research within the parent ministry is fragmented among several 
directorates e.g. crops, livestock, forestry, and fisheries. Where such a situation exists it needs to 
be eliminated; 	in cases where only one directorate has the main responsibility for inter-disciplinary
coordination, planning, and resource allocation it must be given adequate managerial staff and 
scientific support to fulfill this role effectively. 
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Ideally, the core management unit of a NARS ought to be seen as an important source of knowledge
and policy advice not only to the Minister of Agriculture, but to the Planning Commission or its 
equivalent (see A.2.3). In NARS where this situation exists and the managers of the NARS act as 
de facto consultants to the national planners, the chances of the NARS receiving adequate support
from the government are good. However, to build the necessary confidence requires the 
establishment of good linkages from the NARS to the field (A.2.4) so as to collect baseline data and
keep up with farmers' needs and reactions, as well as the development of a good analytical
capabili.y. Unfortunately, many NARS are very weak in this respect, due mainly to a lack of staff 
trained in economics and policy analysis. Hence research managers are at a disadvantage in dealing 
with national planners as ,vell as in formulating reseach policy and priorities, a situation reflected 
in poor allocation of research resources among commodities and problem areas. The exception to 
this generalization among the three countries studied-Kenya, Cameroon and Malawi, is Malawi-
which has such an entity but is still resource poor for agricultural research. 

Human & Fmancial Resources Capability of the NARS 

A.3 	 Does the NARS receive adequate resources to play an effective role In national 
development, and are those resources efficiently managed? 

This issue needs to be addressed by answering two main questions: 

3.1 	 Is the NARS adequately funded and are the funds efficiently managed? Questions 3.2 
and 3.3 are subsumed under this heading. 

3.4 	 Is the NARS appropriately staffed to perform research activities articulated in the 
national agricultural strategic plan? 

The linkages to national policy-makers are critical to both of these questions, since if the NARS has 
poor contacts with national planners, whether directly or through the parent ministry, or if the 
plamers feel that the NARS is unproductive or badly-managed, it will not receive adequate funds 
and will be unable to attract or support enough well-trained staff. This is particularly the case where 
much of the research budget comes fbm external sources, since in most cases the donor funds are 
channeled through the Ministry of Finance or the Ministry of Agriculture rather than directly to the 
NARS from the donors, as is the case in Kenya. 

The adequacy of funding is determined not only by the total amount received from all sources, but
by the nature of the sources, their reliability, the efficiency with which funds are channeled to the 
NARS, the timing of those disbursements in relation to seasonal needs, and the use of the funds 
within the NARS itself. 

There is a perception among the donor community, fostered by normative targets suggested by
development assistance agencies--in particular the World Bank-that an expenditure on agricultural 
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research equivalent to 2.0% of agricultural GDP is a desirable goal. It may appear heretical to 
question the validity of such pronouncements, but although there is evidence of high rates of return 
to agricultural research-which suggest that there is often considerable under-investment-links 
between a productive research system and a given expenditure/GDP ratio have not been established 
empirically. Not many developed countries spend 2 % of their agricultural product on research, and 
only about 20 developing countries have exceeded 1%of agricultural GDP (a goal suggested earlier 
by FAO). Nearly all of these are small countries in terms of the size of both their agricultural sector 
and their population. While several have well-qualified research staff, their ability to meet all the 
demands placed on them is limited by their small size. 

On the other hand, many of the larger research systems in the developing countries with over a 
thousand scientists spend no more than 0.5 %of their agricultural GDP on research-including China,
India, Pakistan, Bangladesh, Indonesia, the Philippines, Thailand, South Korea, Egypt, the Sudan, 
and Turkey. A number, although not all, of these have good records of productivity. Research 
expenditure is often low relative to the value of GDP in countries with a large agriculvral sector but 
there is no evidence of a linear relationship to productivity which could justify a proportionately large
research expenditure; in fact, very large research institutions tend to suffer from management 
problems leading to diseconomies of scale. 

Some of the other norms cited in the literature such as research expenditure or number of scientists 
employed per hectare or per capita of population appear irrational. Research productivity-unlike
that of extension-is not directly related to the size of the population, or of the cropped area; a small 
research team may make a historic break-through in productivity affecting millions of people or 
hectares. Eicher, for example, has observed that the seminal work in the domestication of the 
African oil palm, which has produced benefits throughout the humid tropics, was done by a team of 
only four scientists. 

Expenditure per scientist is often determined largely by scarcity factors affecting supply and demand 
for qualified scientists, and by local salaries and costs of living, as well as by manufacturing costs 
for buildings, vehicles and equipment. Thus, costs in Asian countries with little scarcity of 
graduates, low costs of living, and adequate industrial capacity are generally much lower than those 
in Africa. 

A more positive approach to judging the adequacy of a government's financial support to a NARS 
may be to look at what it is actually spending on agricultural research as a proportion of the total 
national investment in agricultural development. Here, there are more direct comparables, e.g.
expenditure on extension, agricultural education, farm subsidies, etc., although again there is little 
empirical evidence to support normative targets such as that suggested by FAO, of 10% of national 
agricultural investment being devoted to research. 

Financial instability is inimical to effective research, thus it is extremely important to study the 
allocation of funds over time both to the NAIS and within the NARS. Idachaba has shown how 
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greatly and irrationally research funding has varied in Nigeria, both in total and in its distribution 
among sub-sectors of agriculture such as food crops, estate crops, forestry, and livestock. 

A meaningful indicator of efficiency in the use of funds is the distribution of the agricultural research 
budget between capital expenditure, salaries and emoluments, and operating expenses for the conduct 
of research. Capital expenditure is "lumpy," for example, it may be high when new buildings are
involved and low at other times; but over a run of years the salary component of a research budget
should not exceed 70 percent of recurrent expenditure; otherwise, the productivity of the system is 
likely to decline. 

Unfortunately, in recent years, there has been a declining trend of operational funding in many
national systems. This can be attributed largely to a rapid increase in the size of their scientific 
cadres as training programmed at home and abroad bears fruit. In Africa, for example, the growth
of scientist numbers was 4% p.a. during 1980-85, whereas that of research expenditures was only
3% in real terms. In Kenya, the 11 donors contributing funding to KARI in 1989 were all interested 
in funding participant training abroad. In Malawi, over 100 scientists were abroad on training in 
1989, but in that instance, training mobilization was coordinated with help from expatriate Technical 
Assistance (TA) provided by A.I.D. 

In some instances, there seems to have been a decoupling of staff development from financial 
planning, possibly because of inadequate linkages between research managers who plan and 
implement training programmed at the level of the NARS, and financial planners at Ministerial level 
who allocate funds to research. Once this happens, the operational rather than the salary component
of the budget is generally the one which suffers, not only because a larger research establishment 
tends to confer more status on its managers and is to some extent donor-driven, but also because
there is an understandable reluctance to fire newly-trained staff. Nevertheless, such a policy may
be self-defeating, leading to an unsustainable system. 

The question of the optimum size of a NARS raises difficult issues. A large system has advantages
of scale, and as long as it is well-structured, and has x.-nsider-_" I flexibility to form multi
disciplinary teams or task forces to deal with special problems or to meet new challenges. Both staff 
and funds are more fungible in a large system than in a small one. It is easier to provide a critical 
mass of staff to cover the different agro-ecological regions and farming systems of a country when 
the scientists are not entirely preoccupied with work on a single commodity or disciplinary problem 
as they often are in smaller systems-for example in the South Pacific, the Caribbean, and in most 
of Sub-Saharan Africa (where 18 countries had under 50 scientists in 1986). In reviewing African 
needs, Valleys, !g al have suggested a goal of at least 100 scientists for a NARS to be effective. 

Nevertheless, any research system is only good asas the quality of its personnel, its 
management, and the adequacy of its funding, and in many countries the NARS have expanded
numerically at the expense of quality and managerial ability. 
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The propordon of scientists with a post graduate degree of any kind remains low, they represent on 
average only about a third of the total research staff for NARS in developing countries as a whole. 
Staff turnover is high, because shortages of operational funds frustrate keen scientists, and personnel
policies are archaic. Research management in many NARS is the prerogative of promoted scientists,
and professionally trained managers are rare. In one large national system in Asia every managerial
post in the research council (including planning, finance, and personnel) is filled by a super-annuated
biological scientists with no training and little hands-on experience of management. 

Not only is it important to improve academic standards by upgrading the competence of staff filling
existing posts, but most NARS have serious gaps in scientific capability with respect to policy
analysis, economics and social science disciplines related to natural resources management, post
harvest technology, animal and pasture management (as opposed to veterinary medicine), social and
agro-forestry, and farming systems research. Many of these disciplines have an important bearing 
on t ivironmental sustainability. Study of the staff composition of a NARS by commodity and 
discipline is, therefore, essential in assessing the reasons for its performance ex post, as well as its 
probability of success ex ante. 

The role of the universities in both agricultural education and in research is crucial in building
national scientific and administrative capability. But university linkages are not always evaluated in 
sufficient depth by external review missions. A number of developing countries still have no
university courses in agriculture and must rely on external facilities for their research staff. In many
countries the general universities and even the agricultural universities are affiliated to another 
ministry than agriculture (usually education), and their contribution to the NARS, particularly with 
",spect to research, is limited and sometimes irrelevant. 

Managerial competence is at a premium in most NARS, yet agricultural aniversities and faculties 
rarely offer professional management training. The ICAR Staff College in India is an outstanding
exception. The nature an strength of the linkages between the public sector research system and 
the university system should receive close attention, 

Thus, in evaluating a NARS, it is extremely important to look at the patterns of growth of its staff
and expenditures, to study their distribution over time, and to scrutinize the policies for the 
development of human resources with particular emphasis on quality and managerial competence.
Donors should be cautious in providing funds leading mainly to growth in numbers rather than to 
growth in competence. 

Adequacy of the NARS Monitoring & Evaluation Procedures and Policies 

A.4.1 Does the NARS have a satisfactory procedure for monitoring and evaluation? 

Many NARS, probably a majority, have no formal mechanism for monitoring research in progress 
or for evaluation of its impact ex post. This may be due partly to methodological problems related 
to evaluation, as well as to the scarcity of staff trained in impact analysis (referred to under A.3.4). 
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Nevertheless, difficulties of this nature should be no excuse for the absence of any effort to monitor 
progress in the conduct of research or to follow upon its adoption and utilization. 

Moreover, it is not in the best interest of the NARS to avoid the monitoring, evaluation and reporting
(MER) of research activities, since governments and donors are increasingly demanding evidence of 
tangible benefits accruing to their investments in research. Lists of numbers of varieties developed, 
or even released, are not sufficient to provide such evidence: a more comprehensive evaluation of 
their impact on production, price, balance of payments, employment, income and nutritional status 
of the population, may be required to satisfy funding agencies-and the parent government that they 
are getting value for money. This has proved to be the case not only with respect to national 
systems, but also in international agricultural research, where the donors to the Consultative Groups
of International Agricultural Centres (CGIARC) require quinquennial external reviews of each 
institute in the system and a periodic evaluation of the impact of the system as a whole. 

The building blocks for analysis of the impact of a system are the results of monitoring and 
evaluation of its individual components, primarily research institutes and their programs. Monitoring
and evaluation (M&E) should be an active and continuing process, so that mid-term corrections can 
be introduced where unexpected problems arise, when circumstances make changes of course 
necessary (e.g. a major shift in price or market relationships) or when new goals are identified. 
Thus, costly mistakes may be avoided before it is too late. Evaluation of impact may require
periodic rather than continuous assessments, guided partly by past experience of farmers' attitudes 
to change and the time lags between release of an innovation and its adoption, and partly by current 
information from extension staff and other knowledgeable sources in the field. 

Good linkages between researchers and extension are not only essential to satisfactory evaluation of 
research output, but can be enhanced by cooperation with respect to identification of impact.
Linkages between research managers, national policy makers, and donor agencies are likely to be 
strengthened as a result of better feedback of information from the NARS on the impact of 
expenditure on research. Even where results are disappointing, a frank analysis of the reasons is less 
likely to cause negativz reactions than keeping policy makers in the dark until they receive bad news 
from other sources. 

Thus, it is vital for NARS to build linked procedures for impact monitoring and evaluation 
throughout the system as an integral component of all major programs and institutes, as well 
as at the apex. Resources needed to maintain M & E system should be allocated on a full-time 
basis, and should be regarded as an essential contribution to the system's planning, 
management, research operations, and sustainability. 
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External Linkages 

A..1. Does the NARS have sound external linkages? 

International scientific linkages 

All NARS are part of a global agricultural research community, which is in turn are part of a larger
and rapidly evolving scientific community. No country can afford to remain isolated from these 
larger associations of scientists, not only because of the difficulty of keeping up with developments
in scientific fields if contacts are not established and maintained, but because good linkages to other 
scientists can confer positive benefits which may save that country time or money or both. 

With respect to research those benefits may be confined to the acquisition of new knowledge,
techniques, and methodology; or they may take the more tangible form of exchange of genetic
material, equipment, or other technology. Recent studies have shown that major gains in value of 
agricultural production and value-added post-harvest have accrued to the "spill-over" of research 
initiated in one country or region to other developed and developing countries where it has been 
modified and adapted to local needs and conditions. Rice, wheat, maize, oilseeds, potatoes, coffee,
bananas, coconuts, rubber, fodder/pasture crops, fruit and multi-purpose trees are of thesome 
commodities which have benefitted. Pest and weed control techniques, both chemical and biological,
have been widely transferred among countries. So have improvements in mechanical and post
harvest technology. 

International and regional agricultural research centers have played an important role in this process
of diffusion, both directly, through their own research products and genetic resource pools, and 
indirectly through the dissemination of information and through training. The interchange of 
knowledge, ideas, and materials has also been fostered by national research institutions and 
universities in developed and developing countries, and by international development assistance 
organizations such as the World Bank, Regional Banks, FAO, UNDP, IFAD, and by bilateral donor 
agencies. 

NARS in developing countries have been able to profit from this process at different levels according 
to their scientific strengths and financial resources. Larger systems have been able to draw on a 
wide range of direct linkages, involving collaboration in strategic and applied research, including
biotechnology, as well as tapping the global pool of genetic material and technology for adaptive as 
well applied purposes. 

The ability of small national systems to take individual advantage of these linkages is generally less,
but this limitation may be partially offset by linking into research networks on commodities or 
problems in which they have special interests. (See MSI's recent report on the M&E System for 
A.I.D.'s SAARFA Project, which funds many of these networks in Africa.) 
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Research networking is a relatively new approach to achieving critical mass and economies of scale,
and works best where there is at least one well-equipped and staffed "Lead Institution" to give focus 
and conceptual support to the other members. Networks are relatively flexible and lend themselves 
well to inter-disciplinary research in pursuit of a common goal. They are not necessarily confined 
to research, but may include exchange of knowledge and information, materials, techniques, and 
training arrangements. 

Networks have proved popular with donors, since they tend to have modest overheads and to be 
operationally oriented. However, experience of evaluating their impact is relatively limited, as most 
networks are of fairly recent origin. Research needs to be devoted to determining the approaches and 
criteria best suited to this purpose. 

A recent CGIARC publication (Plucknett, ,i al, 1990) lists about 70 international networks related 
to agricultural research not including collaborative research, networks on a national scale. Oran 
(1988) identified over 50 networks operating in Africa alone, although some of these involved the 
same crop, e.g., maize in different regions of the continent. Existing networks vary widely in scope,
size, geographical coverage, and objectives. Some, such as the Sorghum Breeding Networks 
managed by ICRISAT involves 40 countries in Africa and Asia; by contrast the Great Lakes Regional
Bean Project in Central Africa has only 3 member countries. This does not necessarily mean that 
it has low value to those countries. 

Private Sector Linkages 

In general, NARS in developing countries are almost entirely composed of publicly-funded
institutions. The private sector has a limited involvement in research, and even where private
organizations are involved it is tenuous. Often there are faults on both sides. The public sector, and 
the private organizations are sometimes reluctant to give away information which might give them 
a market advantage if they can patent it or develop a sales edge over their competitors. In some 
countries, e.g., Bangladesh and Niger, non-governmental organizations undertake research, usually
of a grass-roots nature, sometimes with a measurable impact. 

Commercial private research tends to be focused mainly on breeding high-value crops (hybrid maize,
tobacco, cotton, vegetables and tree crops) where plant breeders' rights can be enforced; and on field 
testing agricultural chemicals and machinery. Linkages tend to be strongest where farmer 
organizations develop commercial arrangements with private companies, as in Latin America; or
where private organizations develop vertically integrated operations, including research, production,
processing, and marketing--usually for export. 

At the Institute/Program Level 

The ARUM shows clearly that a majority of the linkages which are crucial to determining the success 
of a NARS are aiso of vital importance to the success of its component institutions and of their 
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research programs. These include items B. 1.1, 1.2, and 1.3, dealing respectively with the planning 
process, with the adequacy of funding of programs, and with their staffing and its quality. 

Stress is also placed under item B.2.1 on the importance of good linkages among disciplines within 
individual institutes and programs; and on external linkages from those units to the clients of their 
research (universities, extension services, farmers, private sector research, agro-business
organizations, and provincial-level policy make.rs). 

There is no need to repeat the earlier discussion, under A above, of the nature and significance of 
these linkages, since their application to the institute and program levels is essentially the same. 
However, it must be emphasized that they should not be merely passive. They may involve 
collaborative or contract research with the universities or the private commercial sector, on-farm 
trials in close association with extension staff or NGOs; and special studies related to farmer needs 
and conditions or to impact analysis, involving survey or other forms of data gathering in cooperation
with farmers' organizations, extension staff, or rural social services. Here, a good example is 
embodied in the approach to extension and monitoring of adoption in Cameroon's National Cereals 
Research and Extension Project (NCRE). 

The effectiveness of these linkages may be crucial not only to the institutes or programs concerned,
but in a wider sense to the analysis of the returns to research of the NARS as a whole, and the 
assessment of the impact of the national policy on the farmers. They also guide scientists as to the 
appropriateness of their products to clients needs. Hence, as indicated under A.5. 1, it is essential 
to develop satisfactory monitoring and evaluation procedures at the program and institute level,
since these provide the building blocks for assessment of the impact of the NARS as a whole, as well 
as facilitating the diagnosis of weak points in the system. 

Research-based field programs or projects are generally shorter in duration and, therefore, are more 
vulnerable to external constraints than investment projects involving support to an institute or to the 
NARS as a whole. Thus, it would be unwise for donors to assume that weaknesses in infrastructure,
deficiencies in input supply, or government policies which disfavor agriculture will be corrected. 
Motivations of farmers in the target area is also essential to success. A recent World Bank review 
of Technology for Small-scale Farmers irnAf";.=a is replete with examples of lack of adoption due 
to failure to appreciate labor constraints, consumer preferences, risk aversions, local differences in
population pressures, etc.. This implies a high risk of low impact to research in situations where 
research-liaison linkages are poor or extension services are incompetent. In order to minimize this 
risk it may be necessary to mount pre-investment surveys to attempt to characterize the target area 
and population and identify possible impediments to success. (See, inter alia Kaimowitz !tal, 1990.) 

Extension Institutions 

Most of the questions posed with respect to the extension services closely resemble those related to 
the NARS, i.e.: 
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" How well is extension structured and coordinated? 

• 	 How adequate is its financial support ? 

" 	 Is its staff numerically sufficient and is its quality adequate in relation to the functions it is 
expected to perform? 

" 	 How appropriate are the research-extension-farmer linkages? 

• 	 How suitable are the methods developed to monitor and evaluate technology transfer and 
adoption? 

There are, nevertheless, important differences between national research and extension systems which
need to be borne in mind when attempting to evaluate the impact of either separately, or of the 
technology transfer system as a whole. These are: 

i. 	 Extension does not normally generate new technology by itself. Instead it is the main,
although not the only, vector to the farmer of technology deived from the NARS. It is a go
between; it depends heavily on the NARS for its continuing productivity. 

ii. 	 Consequently, its structure and disposition is radically different from that of research. 
Extension does not maintain large fixed institutions, it is geographically dispersed, it works 
mainly "downstream." at the farm end and the composition of its staff reflects this. 

iii. 	 Extension staffs in developing countries are usually larger than research services, but the ratio 
of graduates to non-graduates is normally much lower. Extension tends to substitute numbers 
for quality, since a tenet of extension is that close contact between extension workers and 
farmers is essential, and the deployment of a large number of people to the field is considered 
necessary to ensure such contacts. One extension worker to a thousand farmers in rain
fed areas or one to five hundred farmers on irrigated land is a commonly-cited
normative goal. 

iv. 	 Extension service structures tend to be more hierarchical than those of research, with a rigid
chain of command from the center to the field, usually related to the administrative structure. 
It is not unusual to find some fragmentation of extension services in a country;
veterinary/livestock, forestry, and irrigation organizations often maintain their owi. services, 
as do certain industrial crops (sugar, tobacco, cotton). However, commonly there is one 
principal extension organization based in the Ministry of Agriculture, primarily responsible
for contacts with farmers, at least for the majority of crops. External development assistance 
agencies have helped many governments to reorganize their advisory services, and this has 
often led to a reduction in the type of fragmentation described above. 
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v. Except at the national level through managerial linkages their parent Ministries, the NARS, 
and policy makers, the extension staff are principally linked internally downstream to their 
clients, and external linkages (except to donors) are relatively unimportant. In some 
countries, e.g., India and Morocco the universities play a significant role in extension 
education derived from US Land Grant College model. 

vi. 	 However, the crucial linkage at the client level is with the research staff; and following wide
spread criticism of its inadequacy by external review and evaluation teams, both research and 
extension staffs in many countries have been adopting a range of measures designed to 
strengthen this vital bond. 

These include the adoption of the Training and Visit System (T&V) being actively
propagated by the World Bank. Key components are: the establishment of Extension-Liaison 
units with specialist staff located usually in the NARS; the development of agro-ecological 
zone research stations which finction as the main foci of multi-disciplinary applied research;
the establishment of coordinating centers for on-farm trials in the zone, as well as the regional
headquarters of the extension service and the base for its subject-matter specialists. So far 
it appears that these various measures have resulted in enhanced research-extension 
interactions, and improved joint linkages to the farmers and the rural community. 

vii. 	 A continuing point of weakness in many countries is the inability of the extension service to 
overcome the constraints to the adoption of new technology imposed by externalities such as 
limitations on the access of faners to seed, fertilizer, pesticides, and other inputs, as well 
as credit for their purchase. Some countries have attempted to put extension workers in 
charge of the distribution of seed, fertilizer oi other inputs; generally without success because 
of lack of administrative experience, poor storage facilities, and corruption. More 
commonly, developing countries have established parastatal monopolies for this purpose.
These agencies generally reflect the absence of a strong commercial sales and distribution 
system, although vested state interests in some countries have actively discouraged private
investment in the input business. To a certain degree, A.I.D. is encouraging private sales 
and distribution, e.g., thxouigh 1likages to food aid programs, as in Senegal and Tunisia. 

Evaluation of the adequacy of arrangements for technology transfer must take these constraints into 
account when looking at the impact of research and extension efforts, especially if the output of 
research seems appropriate to client needs and the research-extension linkages are adequate. 

It is also important in designing new technology to note that the educational level and technical 
competence of the average field-level extension worker is not high. The T&V system aims to offset 
this by providing programmed messages from above at regular intervals. These are generally simple
and narrowly focused. It is questionable whether this approach is adequate to training farmers in the 
adoption of more complex techniques such as Integrated Pest Management (IPM), organic farming,
alley cropping etc., which may be beyond the technical competence of the field extension staff. 
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Ir order to overcome this p-.roblem some countries have raised the proportion of graduates in their 
extension services, and reduced the number of low-level field staff. This may be feasible without 
affecting the frequency of contacts with farmers if the extension staff are mobile and well-equipped
with modem communications equipmeni--as well as well-trained in techniques of communication.
A better-quality extension staff may also be able to communicate more effectively on a peer basis 
with researchers, and may command more attention from farmers. More needs to be learned about 
the circumstances (farmer density, type of farming, infrastructure, education levels of farmers, etc.)
under which graduate extension services might be most effective in developing countries, as well as 
about their cost compared to more conventional T&V type systems. 
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Using 	and Scorirg the Matrix 

The over-arching objective of the assessment at Level I, is to determine whether there is an 
institutional base with the capability to produce technology, both at the 	national and institutional 
levels. Does the NARS have the capacity to plan and set research priorities, to conduct research and 
generate technology, and the coordination capacity to work with external research organizations and 
internal extension systems. 

The evaluation of necessity is static in nature in so 	 far as being effected by the production of 
technology. In the case of impact analysis, it need not be evaluated over time. To assist the 
evaluators some of the issues and questions are explained below. Those questions and issues that 
are self-evident from the matrix are labelled as self-explanatory. 

A 1.1 	 Recognizing that there are differences among African countries in size, organization, and 
capacity, these indicators are designed to determine whether the NARS has national 
coordination, is it fragmented among many ministries, and does it have any freedom from the 
politics of the Ministry of Agriculture (MOA). In general, less fragmented and autonomous 
institutions perform better than fragmented research institutions. 

A 1.2 	 All linkages are considered positive. Where central control excludes institute involvement, 
a lower score is needed. 

A 2.1 	 The first question is whether there is a National Agricultural policy. Do the indicators 
support an effective policy? 

A 2.2 	 The indicator list for existing research priority setting processes is extensive and other 
indicators could be added. Requires a value judgement from subject matter specialist. 

A 2.3 	 Self-explanatory 

A 2.4 	 Self-explanatory 

A 3.1 	 Total budget for research: as a general rule, the salary and wage component of the total 
annual national budget for Agricultural Research should not exceed 70% of total recurrent 
budget of the NARS. 

Expenditure per researcher: in many cases Africa countries have a higher expenditure than Asian 
countries. This may indicate too few researchers for the size of the system. 

Research budget as a percent of Agriculture gross domestic product (GDP): the World Bank 
recommends 2% but very few countries reach this level. A low figure (e.g, 0.2% ) would be 
indicative of probable funding constraint. 
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Research budget as a percent of public itivestment in Agriculture: FAO recommends 10% as a 

general guideline knowing the figure could swing widely depending on a multitude of variables.
 

Stability of funding: is very important, especially for salaries and recurrent costs.
 

Percent of external funding: 
 can be positive in the short-term and negative in the long-term. A high 
percentage of external funding can threaten stability and flexibility at the institute level. 

Table 2 and Table 3 can be used for summarizing the relevant data for analyzing the operating
budget of the NARS in total and distributed by commodity. 

A 3.2 	 Various other ministries: refers to control (often restrictive) by other ministries; Finance, 
Economic Planning, etc.. 

A 3.3 	 Self-explanatory 

A 3.4 	 Staffing adequacy: after detrmining the size and quality of the total NARS staff, determine 
how many competent scientists work in the commodity and disciplines of concern. A two 
to one ratio of technician/scientist is considered a minimum. 

Table 4 and Table 5 can be used to summarize the total number of the research staff by level 
of skill and discipline. 

A 4.1 	 Self-explanator. 

A 5.1 	 These external linkages are of vital importance for all African countries, especially with the 
International Agricultural Research Centers (IARCs). Attempt to score the apparent impact 
of the linkage. 

B 1.1 The questions under B. are termed institute/program level but it may be more helpful to limit 
these questions to those elements which directly impact on the program under study. 

B 1.2 Self-explanatory. 

B 1.3 	 This set of indicators refers to staff in subject program only, Use Table 6 and Table 7 can 
be used to summarize the number of research staff assigned to a program/project by skill and 
discipline. 

B 2.1 Self-explanatory. 

B 3.1 Self-explanatory. 
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Table 2. NARS Total Operating Budget Analysis
 

19zz 19xz 1911 1911 19xx
 

Personnel Costs
 
Operating Expenses
 

Total Operating Budget
 
Capital Budget
 

Tota NARS Budget
 

Personnel Costs as %
 
of Total Operating Budget
 

Budget per Researcher
 

Change in Operating Budget
 

Government Funding:
 
Operating Budget
 
Capital Budget
 

Total Gov. Funding
 

Donor Funding:
 
Operating Budget
 
Capital Budget
 

Total Donor Funding
 

% of Operating Budget
 
Funded by Donors
 

% of Capital Budget
 
Funded by Donors
 

Change in total Donor Funding
 

Total Ag. GDP
 

Total Public Investment
 
in Agriculture
 

Research Budget as %
 
of Total Ag. GDP
 

Research Budget as %
 
Public Ag. Investment
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Table 3. NARS Total Research Budget by Commodity
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Maize
 

Wheat
 

Beans
 

Sorghum
 

Other
 

Total Operating

Budget
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Table 4. NARS Total Resarch Staff Analysis
 

l9zz 19zz 19xz l9zz l9zz 

Research Scientists:
 

BSc
 

MS
 

PhD
 

Total Number of
 
Research Scientists
 

Postgraduate as %
 
of Total Research
 
Scientists
 

Technicians:
 

Trained
 

All Other
 

Total Number of
 
Technicians
 

Administrative &
 
Support Staff
 

Total NARS Staff
 

Ratio of Technicians
 
to Scientists
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Table S. msRS Distribution of Scientific Staff by Discipline 

19xz 19= 19zz 19c 19n 

Plant Science: 
Breeding 

Pathology 

Entomology 

Soil Science: 
Agronomy 

Chemistry 

Taxonomy 

Animal Science: 
Breeding 

Husbandry 

Veterinary 

Social Sciences: 
Agro-business 

Economics 

Sociology 

Marketing 

Engineering: 
Mechanics 

Irrigation 
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Table 6. 


Research Scientists:
 

BSc
 

MS
 

PhD
 

Total Number of
 
Research Scientists
 

Postgraduate as %
 
of Total Research
 
Scientists
 

Technicians:
 

Trained
 

All Other
 

Total Number of
 
Technicians
 

Administrative &
 
Support Staff
 

Total Research Staff
 

Ratio of Technicians
 
to Scientists
 

Distribution of Research Staff by Program
 

Program:
 

19zz 19zz 19zx 19zz 19z 
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Table 7. Distribution of Program Scientific Staff by Discipline
 
Program:
 

19z l9nx l9zz l9xz 19zz 

Plant Science:
 

Breeding
 

Pathology
 

Entomology
 

Soil Science:
 
Agronomy
 

Chemistry
 

Taxonomy
 

Animal Science:
 
Breeding
 

Husbandry
 

Veterinary
 

Social Sciences:
 
Agro-business
 

Economics
 

Sociology
 

Marketing
 

Engineering:
 
Mechanics
 

Irrigation
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C 1.1 All questions under C. relate to linkages of research to extension, and the capability of the 
extension services to transfer technology to farmers. The extension service per se is not 
being evaluated, the indicators are used to determine efficiency of the system. 

C 1.2 Self-eoxplanatry. Use Table 8 to summarize and analyze national extension (NES) services 

operating budgets. 

C 1.3 Self-explanatory. 

C 1.4 Self-explanatory. Use Table 9 to tabulate and analyze the staff level of the NES. 

C 1.5 The timeliness and accuracy of adoption reports are used to judge the adequacy and 
appropriateness of the monitoring and evaluation processes that are in place. 

C 1.6 Self-explanatory. 
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Table S. NES Total Operating Budget Analysis
 

19zz 19zz 19zs 19zz 19zz
 

Salaries & Wages
 
Operating Expense
 

Total Operating Budget
 
Capital Budget
 

Total Extension Budget
 

Salary & Wages as %
 
of Total Operating Budget
 

Budget per Ext. Officer
 

Change in Operating Budget
 

Government Funding:
 
Operating Budget
 
Capital Budget
 

Total Gov. Funding
 

Donor Funding:
 
Operating Budget
 
Capital Budget
 

Total Donor Funding
 

% of Operating Budget
 
Funded by Donors
 

% of Capital Budget
 
Funded by Donors
 

Change in Total
 
Donor Funding
 

Extension Budget as %
 
of Total Ag. GDP
 

Extension Budget as %
 
Public Ag. Investment
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Table 9. Distribution of NES Staff by Gender
 

l9zx 19zx 19xz 19xx 19zz 

Extension Officers
 

Male
 

Female
 

Administrative &
 
Support Staff
 

Total Extension Workers
 

Number of Farmers:
 

Male
 

Female
 

Total Number-of Farmers
 

Farmers per Extension Officers:
 

Male Farmers per Male
 
Extension Officer
 

Female Farmers per Female
 
Extension Worker
 

All Farmers to All
 
Extension Officers
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Level II: Technology Generation & Transfer
 

58
 



ISSUES 	 QUESTIONS 

II. 	 Technology 
Generation & 
Transfer 

A. 	 Research System Output 

A.1 	 Rawe ofTechnology 1.1 Have now varietie and 
Generation tchnologie bee developed 

and released? 

1.2 	 Does the "Mass" of 
technological choices developed 
and offered to farmer, 
accommodate different sysems 
and suation? 

A.2 	 Suitability ofTraining 2.1 U s t pNumber 
programs T.(ST 

and given to collabocalou ad 
clients? 

Resenirch & Extension 

B. fetvns fte1.1 Is the calabcrstimsbetween.I ffectiveness !_ 

Colaboration bween research and extealoa 


B~fl4 of the .. 

FxtensonResearch E 	 oflew? 

1.2 	 Is thre a satisfactory feedback 
mechanism to researchers? 

1.3 	 Is there a uitable feedback 
mcchaniam to policy makers? 

"'' 


INDICATORS ANSWERS 	 SOURCES
 

Number of technologies 
g d 
Number of technologies released 
Number of seiontific, technical 
and farmer level publications 

SCrom 1 -S 
NARS, MOA 

S of released varieties responding 
to low and high input sysnems 

.Poporion of technologies 

responding to specific NRM issues 
Divisibility of package 

Score I - 5 
NA S. MOA 

Score I-5 

trained by category 
& LT Training)

Training aligned to goats of 
program 

NAiS, MOA 

AdequMe funding ear-marked for 

Frequency of interaction 
Liaison officar 
Baseline survey partcipation 
Program-level or center-level 
planning meetings 
Regulady scheduled field days 
Publications 
Regularly-hw.uledl woc'kahops 
OFR or other trials 

score i -$ 
NAILS.MOAA . O 

Tracking sysem exists. 
NAM,MOA 

Number of programs changed 
based o: feedback from 
extension. 

Score 1-S MS&T 

Regulady schcdulcd meetings of 
research & extension staff with 
policy Makers 

Score 1 - 5 NARS.MOA 
MS&T.MOP 
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)Discussion 

Research System Output 

A.1 Have an adequate number of technologies been developed and released? 

This section is meant to identify and describe the technologies generated by the NARS and made 
publicly available to users. It is indicative of the productivity of research, and the expectations of 
the researchers in terms of the advantages of the new technologies and their potential benefits to 
target clients. 

It does not record the extent of adoption of the technologies, which is covered in Level M. But the 
comparison of their actual use in Level III with the statement of expectations in Level Ii should 
provide valuable inz'-hts into Lie soundness of the researchers judgemer.ts concerning the needs and 
attitudes of their clients, and the appropriateness of the technology in meeting those needs. 

A further product of this analysis should be to determine how far research output is aligned to 
national goals with respect to the development of technologies suited to the needs of small farmers 
and of women; to the alleviation of poverty and to the prevention of environmental degradation 
through better management of natural resources. 

A.2 Suitability of training prugrams 

Except at Universities, most researchers do not regard, training as an integral part of their duties. 
Yet, carefully planned courses for extension specialists, field level workers and farmers can be very
valuable both in sensitizing researchers concerning the problems impeding the adoption of their 
technologies, and in alerting and educating extension staffs and clients concerning the potential
benefits of new technologies and the optimum requirements for their utilization. 

Interactioi Between Research & Extens'on 

Information on the nature, goals, frequency, and results of training linkages between researchers and 
users of technology can provide further valuable insights into reasons for the success or failure of 
research output. 

B.1 How effective is the interaction between research and extension? 

All of the questions in this section refer to the adequacy of the linkages between the extension service 
and the NARS, and of the feedback mechanisms from extension to researchers and policy-makers.
Most of these issues have been dealt with under Level I and need not be repeated here. Suffice it 
to say that. this is a two-way relationship and effective linkages are essential to the success of 
both research and extension. Neither service is doing the other a favor by not contributing its best 
efforts to making this a fruitful marriage. While there have been some instances of technologies 
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taking off without much initial involvement of extension, as in the early days of the "Green
Revolution" in Asia, there have also been numerous ghastly failures when technologies were 
developed without adequate liaison between researchers and extension advisors. 

Both services aso need to collaborate at the level of their top management in providing impartial
feedback to policy-makers on the progress and potential of the agricultural sector, and ideas on the 
measures, resources, and incentives required to realize that potential. There should be a tripartite
policy linkage, either at the level of the parent Ministry or in a broader planning forum. In addition,
the two services should collaborate in developing similar linkages with local government staff at the 
level of administrative districts or agro-ecological zones. 

These linkages should not be self-serving in the sense of always pushing for more re,ources to 
research or extension, but if clear evidence can be provided to policy makers by those services of 
obstacles to the adoption of technology or to better use of natural resources which can be removed 
by timely government action, the chances of success in their efforts will be enhanced. 
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Using 	and Scoring the Matrix 

Level 	II is concerned exclusively with technology developed for the program under study. It may
refer to more than one institute if more than one is involved. The scoring is 1 to 5 as in the case
of Level I. If the NARS is producing appropriate technologies, with high potential adoptability by
clients, it receives a high score. Emphasis should be placed on quality rather than on quantity of 
research output. 

A 1.1 How productive is the system? Is the NARS tumg out new technology? The term "released" 
can be interpreted as officially transferred from NARS to the extension system. Publications 
are a source of information on technology generation. A format similar to Table 10 can be 
used to 	list the specific technologies generated and released for adoption. 

A 1.2 	 All biological technologies are affected by the environment in which they are applied.
Researchers must take this into consideration when developing a product to accommodate
different situations. The low and high input systems refers to levels of inputs based on a
knowledge of anticipated farming intensity or environmental response. 

A 2.1 	 This training does not refer to research strengthening but rather training to promote long-term 

impact 	of the program. 

B 1.1 	 Self-explanatory 

B 1.2 	 Feedback is necessary to ensure that the problems facing the farmers are being resolved by
NARS rather than by an insular agenda. Feedback is important by whatever the method. 

B 1.3 	 The feedback from farmers to policy-makers can be through the extension service. The 
pathway is less important than the response of the policy makers. 
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Table 10: New Technologies Generated & Transferred 

Commodity:
 

Variety 1 Variety 2 Variety 3 etc.
 
Name of variety 

Date Released 

Agro-ecological Zone: 
Altitude 
Rainfall 
Soil-type 

Days to Maturity 

Recommended Farming 
System 

Expected Yield 

Input Use: 
Seed tTon/Hec) 
FerUzer (Kg/Hec) 
Pesticides (Kg/Hec) 

Storing Quality 
(1 =poor, 5 = Excellent) 

Taste
 
(1 =poor, 5 =Excellent)
 

Relative Price Index 

Number of Collaborator & 
Client Trained: 

Short Tam 
Long Te,'m 
Degree
 
Non-degree
 

% of Arable Land 
to be affected 
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Level III: Intermediate Impact
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ISSUES 	 QUESTIONS 

Intm.it ipact 

A. 	 Tech8og Adqio A 

A.1 	 Levcl ofTfechology 

Adpin1.1 	 Have saw iscbnologie been 
edoped by hmna? 

S.2 	 Ho, be l wu eh 1.2 

lechnlogy as viewed by 
hM*n 

1-3 	 How wid aysch nw 
tecnolog been adopte? 

Al 	 ReAgictivowaa of the 2.1 How severe atSo.o a nA*S, 
Caoraiiat to Ai4qtioa ecological fedoraildoption 


INDICATORS ANSWERS 	 SOURCES
 

NARS, MOA 
.Nunther of tectmologicsa dopted 

- New mad varetes 
scm 1 -5 5azne survey 

- Od-atckuogics (secity) 
Cmwkeum of adopoa (for 
each twaolgy) 

Hw bmsfio wu achmashor Meury 

locreasod yield 
Improed quiy 
Improved Ta. 

*Hi~hat price 
*Rcsigac to biologca Kreus 

Beumar o lifeeow: 

sco, 1-S 
ARS 

Saak Survey 

S of WW azble area affected by 
th 
S of lol crop adpd d am 
technologyzk 
S of ota proLrama.s =$e. 

by mew technology 
*%of f ..mer adopting new 

Scare 1 - MOA 
MRahmwNS 
am Survy 

Camm 

- in cr p arma 
- inpro m area 
- by&n size 
- bygSnd-

SodriProblems~ (faliy WiiyaW iy,u%& d-imap st.)
Climatic varability (tempenamr,, 

cr 
! -
1- AS 

MOA 

varisbiity and diszibutioa of 
-infoli 

*Slope 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

M. Intermediate Impact 2.2 Isthe availability and supply of Sufficient supply of farm ipus Sco1- 5 NARS, MOA 

(coa'd 

f 

key agicukural inputs iMIig 
adoption? 

Appropriita choice of input 
(packagin.g sizlquaity. toxicity.
application difficuhy, and stomability)

~~~Timng of inptprhs 

Sample Survey 
Central ak& 
USAID 

Accessibility to farmers 

(condition. of ruml moad and 
availability of nearby input 
distribution outlts) 
Availability of credit 
I'icea of inputs 

2.3 How formidable aO .t Farm to market transportation: Scots I - $ MOA. MOPW 
- average distance farm to market NBS 
- prvpocai of transport oa to Sample Survey 

total cot Markeng Board 
Farmtste vs market price 
Required marketing channels 
Nature & availability of market 
information 

*Orscroua marketing standardis 

2.a4 How fdeauatcapi"? . osses & deterioraion ofquality: Scon 1 -5 MOA. 

an st-g on-farmsa NB 
- Off-farm 
Sufficient capwity 

Sample Survey 
CoiMdity Boarda 

2.5 How uignificant an the Pric & Tax policies Scor I- $ Special Studis 
producer disincentives creaed Subsiies USAID 
by rmstricivs government Overvalued sxdunge rate WORLD BANK 
policies? 

2.6 How has the cbAnokical Prie and/or subsidy policy Scon I -S Special Studies 
change icgove m Input policy USAID 
policy? .Marketing policy WORLD BANK 

Tax policy 
Excbang rate policy 
Land reform 
Public investment ianirrigation. 
infrastrcture, and institutional 
support to research & extenasio 
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Discussion 

Technology Adoption and Utilization 

This important section asks two main questions which take the analysis of the productivity of 
research a stage further toward the quantification of the impact of technological change. These 
questions are: 

A.I 	 What new technologies have been adopted (A.1.1); how widely (A.1.2); and why, and in 
what respects was each technology seen as beneficial by the farmers (A. 1.3)?, and 

A.2 	 What are the major constraints limiting adoption in terms of ecological factors (A.2. 1), input
supply (A.2.2), markets (A.2.31, processing and storage facilities (A.2.4), and government
policies (A.2.5 and A.2.6)? 

A.1 	 Level of Technology Adoption 

The rate and extent of adoption of the new technology by farmers is measured as an 
intermediate impact indicator. 

A.1.1 This question seeks specific information on the nature and number of new technologies which 
have actually been adopted by clients, and the extent of their adoption in terms of the 
proportion of the area affected by each new technology at the level of the program being
evaluated, the total area of the commodity concerned, and the total arable and permanent crop 
area of the country. The latter takes account of the fact that the successful adoption of a new 
technology may lead to shifts in land use in favor of the commodity or commodities which 
benefit from it. This shift could be at the expense of other commodities (as occurred in India 
following the introduction of high-yielding varieties of wheat, when wheat area expanded at 
the expense of pulses.) Or it could be from the extension of production of a commodity into 
new land not previously cultivated. 

A.1.2 This information is complemented by an indicator of the completeness of adoption expressed
in terms of the percentage of the farmers at each of the above levels who have adopted the 
technology concerned over time. It is important to be able to evaluate both the speed of 
adoption and the level of adoption in assessing the benefits of a new technology. There are 
instances of very rapid early adoption on a relatively small proportion of the total area, 
followed by slower growth for several more years or even a decline in the area covered. In 
other cases, initial adoption is slower, but the level of adoption continues to expand for a 
lengthy period, and may accelerate as its benefits become more widely known, before tailing
off. Evaluation at different points in time is necessary in order to capture these lagged
effects. They are particularly valuable in calculating rates of return to research investment,
and need to be assessed in value as well as area terms for this purpose. 
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In evaluating impact it may be possible to show how the rate and level of adoption would have 
changed had the research program not been in place, and to calculate how this would have affected 
the rates of return in financial terms. An interesting exercise along these lines was undertaken by 
the NARS in Panama. 

A.1.3 From the point of view of the researchers, analysis of their clients' perceptions of the 
advantages of new technologies released to them is crucial. On-farm trials are a first step in 
this process, allowing adjustments to be made before final release. But sampling of farmers 
reactions to the finished product should be undertaken with the help of extension staff at 
intervals after release, so that further refinement can take place over time. It may be 
necessary to supplement this process by sampling reactions of processors or other end-users,
especially for crops of commercial importance. This information will probably be mainly
qualitative and judgmental but is nonetheless extremely important in setting future goals for 
research. 

Constraints to Adoption 

Various types of constraints to adoption are identified as intermediate impact indicators under 
Level 	 I A.2. They include: 

2.1 	 The ecological situation (climate, soil, slope, water supply, pests and diseases 
(human, animal, crop). 

2.2 	 Limited availability, high price, unsuitability or unreliable supply of key 
inputs. 

2.3 	 Constraints imposed by markets or their absence. 

2.4 	 Inadequate or poorly located processing and storage facilities. 

2.5 	 Disincentives created by government policies. 

It is not possible to discuss all of these limiting factors in detail, but certain considerations relating 
to their importance merit emphasis. These are: 

i. 	 While the majority are outside the control of individual farmers, in some cases the farmer 
may be able to mitigate their impact by changes in his/her traditional practices. These may 
range from shifts in variety (to increase resistance to disease, pest, or stress or to shorten 
maturity); shifts in agronomic practices (planting date, spacing, inter-cropping) to avoid pest 
or weed problems, reduce labor peaks, or stagger harvesting and maturity; reduction in the 
area cultivated by a particular crop (to mitigate labor constraints); changes in the composition
and levels of inputs use (to reduce costs, or overcome shortages of certain inputs); increased 
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investment in on-farm storage or a change to varieties which store better; or restructuring of 
the farming system. 

ii. Producers perceptions of the benefits of a new technology may not coincide with those of 
processors or consumers, and may therefore be reported by farmers as constraints to 
adoption. New disease-resistant cassava varieties in Africa have disadvantages compared to 
traditional cultivars in terms of their root quality and storage life in the soil. White maize 
is preferred to yellow maize for domestic consumption in much of East Africa, but yellow
maize is required for export sales. F'tsting maize hybrids in East Africa are soft and harder 
to dehull than flint types. They tend to be rejected where farmers are accustomed to eating
dehu!ld maize for home consumption. 

However, if researchers are alert to these preferences they may be able to develop varieties 
which offer a wider menu of choice to the farmers, allowing them to allocate land and 
resources to varieties which better match their own needs and those of the commercial market 
according to their goals. Under those circumstances market constraints may be reduced. 

ii. Thus the analysis of intermediate impact under A.1 and A.2 must be seen as 
complementary, with benefits and constraints being viewed in many respects as two sides 
of the same coin. 

iv. The analysis of the ecological situation should be part of the strategic planning process both 
for the NARS as a whole, and foi .ach major component of the system. Unlike most of the 
other constraints the natural resource base cannot easily be modified to favor a technology,
except in some cases over the long-term, for example, by irrigation. Rather the reverse has 
to be the case. The concept of definition of agro-ecological zones (AEZ) characterized by
the length of their growing season on the basis of temperature, moisture availability, potential
evapo-transpiration, soil characteristics, and slope is now widely iecognized, and is a valuable 
tool for applied and adaptive research strategy, including determining the suitability of 
technologies developed in one country to introduction to a given environment elsewhere. 

The use of the AEZ methodology should help to reduce errors resulting from poor definition 
of growing conditions for a given commodity or target area, thus giving precision to esearch 
goals. It should precede the establishment of research programs wherever possible, thus 
allowing quantitative targets and i uesorcrequirements to be assessed ex ante, which can also 
provide baseline data for evaluation of impact ex post. 

v. The remaining constraints identified under A 2.2 through A 2.5 are less inflexible than those 
listed under A 2.1, and more amenable to government intervention. They are also closely
inter-linked. For example, a well-developed infrastructure is important not only for providing 
producers with access to knowledge about new technologies and to the inputs and credit 
which may be required for their successful adoption, but also to giving them access to 
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markets and processing industries. Adoption studies by CIMMYT, IRRI, and IFPRI clearly 
identify infrastructure as a crucial factor in adoption. 

But government policy towards investment in infrastructure may be the ultimate determinant, 
and this may be based on policy-makers' perceptions of the importance of the area concerned
-economically or politically, the actual costs and expected returns of the infra-structural 
development, and the opportunity costs versus alternative uses of the money. 

Techniques such as Domestic Resource Cost Analysis may be helpful in reaching a decision,
but this is more likely to be undertaken at the level of national planning than by the NARS 
because of the various other interests concerned. 

vi. 	 The role of government is also pervasive with respect to other components of the adoption 
process. Its decisions may impact directly in producer incentives through prices, exchange 
rate policy, taxation (especially with respect to agricultural exports), interest rates or subsidy
policies; or indirectly through investment in irrigation, infrastructure, research or extension, 
marketing institutions, or agricultural industries. 

The importance of having a good analytical capability with respect to policy in the NARS 
therefore cannot be over-emphasized. Unfortunately this is often not the case, and even 
where it exists it is generally located in a central unit, and is not well developed at the level 
of individual institutes and programs. Consequently, feedback to policy makers of the 
problems and constraints created by national policy at the local level is inadequate. This is 
generally one of the weakest linkages within and from the NARS, and a serious constraint 
both on the formulation of sound research policy and on the evaluation of the impact of 
research. 

vii. 	 Although constraints on adoption related to input use are closely linked to government policy, 
including investment in infrastructure, timely delivery, attitudes to the private sector, foreign
exchange availability, and prices, and subsidies; research also has a major role to play in 
providing options to farmers which mitigate those constraints. These include development
of varieties which use inputs most efficiently or which reduce input requirements (tolerance
of pests, diseases, or weeds); advice on options in the choice of inputs, especially different 
combinations and levels of fertilizer use; agronomic practices and combination enterprises in 
farming systems which make effective use of inputs through synergistic effects, residual 
benefits, etc.; improvement of storage methods to reduce post-harvest losses; and so on. 

Establishing quantitative Level III relationships between these constraints and the adoption of neA 
technology is not easy. It is difficult to identify how much higher the levels of adoption might have 
been had a given constraint not existed. Moreover, if that constraint had been eliminated another 
might have proved equally limiting (as with Liebig's Law concerning plant nutrients). The complex
interactions and linkages among the various constraints listed in Level III often over-ride the direct 
effects of any one individuaily; for example, although a low-level of adoption of Nitrogenous 
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fertilize may appear as the first-order constraint there may be second-order constraints (lack of 
foreign exchange, inadequate infrastructure, etc.) which have to be overcome before the real solution 
to the ftwizer application issue can be found. 

Thu, 	 the measurement of impact a to be dealt with in more direct terms related to tangible
ben.fits of a given technology or set of technologies; the problem then being to atribute those 
benefits to specific aspects of adoption and to attempt to assess whether those benefits might have
been even larger had some of the constraints idertified by the Level I analysis been removed. The 
link between this analysis and the quantitative assessment in Level IV of the effects of adoption of 
research output is, therefore, extremely crucial. 

Using 	and Scoring the Matrix 

In Level MI,the questions are commodity/technology specific. There may be more than one 
technology and each technology may be divisible into a * menu " of recommendations. 

A 1.1 	 Hee, the technologies are to be identified and disaggregated and are to be presented in this 
manner throughout Level I. It must be possible to know specifically what the farmers are 
adopting. Data for this section can only be collected at the farm level. Trends can be
established when data are collected over time. Refer to Table 10 for the list of specific
technologies under question. 

A 1.2 	 The list presented is not all inclusive. Develop a list of all reasons given for adoption and 
non-adoption. 

A 1.3 	 The percent of area adopting and the percent of farmers adopting refers to the program area,
the area in which the new technology was presented. When the technology is ad(.pted on 
farms previously growing other crops, so state. To measure change over time, talk adoption 
rates 2s 'Aperdent of program area, of total crop area in the country, and of total farm land 
in the country. Potential impact predictions can be made from the trends produced from data 
taken over time. Use Table 11 to organize the data for analysis. 

A 2.1 -
A 2.6 Question A 2.1 through A 2.6 addre the issue of constraints to adoption. These include 

input availability, market restrictions, storage problems, restrictive government polices, and 
ecological factors. The list could be expanded to include all constraints that may have a 
significant impact on adoption. The whole purpose of determining constraints to adoption,
is to find ways to redirect the program and to solve as many of the critical problems as 
possible In order to increase Impact. Table 12 is offered to assist in organizing constraint 
factors. Adoption studies are necessary to collect these data. 
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Table 11. Level of Technology Adoption
 

Progran/Comodity:
 

19m!z 19ZZ lgZZ l9ZZ 19ZZ 

Total Arable Area
 
Total Crop Area
 
Total Program Area
 

Affected Area rs % Of:
 
Total Arable Area
 
Total Crop Area
 
Total Program Area
 

Total Production:
 
Arable Area
 
Crop Area
 
Program Area 

Change in Yield:
 
Arable Area
 
Crop Area
 
Program Area
 

% of Farmers Adopting

New Technology in: 

Arable Area 
Crop Area
 
Program Area 

By Farm Size
 
By Gender
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Table 12. Factora Limiting Teahnology Adoption
 
Progran/Commodity: 

91Z 19ZZ 19z 19Zx 19ZZ 

Farm-To-Market Roads
 
(in Kilometers)
 

Change in Farm-to-Market
 
Roads (in Kilometers)
 

Average Distance to
 
the Nearest Seed Outlet
 

Average Distance to
 
the Nearest Fertilizer Outlet
 

Average Distance to
 
the Nearest Pesticide Outlet
 

Farm Credit Available:
 
Total
 
By Farm Size
 

Change in Avail. Farm Credit:
 
Total
 
By Farm Size
 

Value of Production
 

Value of Farm Input
 

Ratio of Value of
 
Production to Value
 
of Farm Inputs
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Level IV: Long-Term Impact
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ISSUES 	 QUFSTIONS INDICATORS ANSWERS SOUtI20N 

A. 	 Impact on Agicultnral 
Produc.vity 

i 

j 

B. 	 Effect on the Natural 

Reswc . | Resource Base
• 

I 

"4,'pollution 

(11'o 

I. 	 By how much has the 
t lgy incresed 
agricultnl productivity? 

1.2 	 Has the technology caused a 
senificamt icreases in 

ag&wual W 6mat in the 
program a? 

1.3 	 Has the mw tacbnology 

af leced farme cropping 
jitensily? 

1.4 	 Has the naw tcholo 
increased expenditures on 
agricultural inputs? 

1.5 	 Has them been a technologynatd hi i fani sm~a? 
reae:hfn rigsses 

How b i 

..! 	 How susainble is the 

Fx relevant crops: 
Change in yield 

.Stability of yield 
Change ir,agrcge producLilm 
Change in gross value of 
production kw farm by farm size 

Investment in farm iLprovement 
(e.g., drainage, liming, eoh 
conservatioa, fencing wAr 
supply, buildings, machinery, 
livestock, trees, roads); 
Electuification 

Soil cultivation 

Weed con 

. P'anting dale 
*popq5laon 

*Mvclukniheoa 

Fciliz 
Sedyie 

.Pesticides 

Tools
 
Power
 

lotr-crolppilke 
Alley croppinS 
Crop substiution 
Introductiouof livestock into 

C.g 

Changes n 
land use 

foret' cover 

sedimentation
 
dcsertificatioa
 
salination
 

7560375 

Score I - $ 

Score 1 -5 

score 1 -5 

Sco I - 5 

swore I - $ 

scota - 5 

NBS 
MOA 
WORLD BANK 
FAD 
Samnple Survey 

NM 
MOA. MOPW 
SaMp Survey 

Sanle Suvey 

NBS 
Survey 

Sa Stu% y 

Smple Suroty 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Irmpact 

(Cont'd) 

C. nlluec. on Net Farm 
looe 

1.1 Has te been an inra 
ne f&M jiAMDO? 

in Cli.nge in net farm income 
(distribution & by commodity
composition) at 
national -gsregate level in 
mta Iterma. 

* Change in w farm income pr 
farm in real terms disaggregated 
by farm ize.,male per female 
household heads, by commodity 

Score 1 -5 NW, MOA 
USAID 
WORLD BANK 
S le]VISurvey 

D. Consequences on Food 
Security 

1. 1 Has agricultural research 
impnovd food security? 

Change in per capita food 
production by major commodities 

Scotm 1 -5 WORLD BANK 
FAO 

Reduced variability in agricultual 
production. 

* Change in per capita food 
imports by value by major 
commodities 
Change in food exporta by value 

. Adequate carryover 
stocka of basic food stuffs 

E. Effect on Rural 
Agro-nduatrial 
Tranaformation 

1.1 To what dgree has 
agro-indunrial traneformation 
occurred? 

Increased rural employmeut 
Increased number of rural-based 
small enterprises by regions 
(female vs male-owned) 

•'Increased rural savings 

Scars I - 5 
NBS,MOA 
WORLD BANK 
FAO 

F. Impact on Nutritioa 

Improvement 

1.1 Haa agricultural research 
improved health? 

Reduction in number of people in 
poverty
Increased caloric consumption per 

Scoce I-5 
NBS,MOA 
MOH 
WORLD BANK
FAO 

capita
* Improved weight to age ratio in 

children 
*Increased longevity 
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Discussion 

As in the case of the Level III indicators, there are several categories of direct impact of agricultural
research. The main difference between the Level III and Level IV Indicators is that the latter can 
all be expressed in quantitative terms, although the units of measurement are not the same for every 
category.. 

Nor can all of the indicators listed in the matrix be quantified with equal case either within each 
question or between them. Some, such as the impact of a piece of research on the yield or value of 
a given crop over time may be adduced from the national statistics, especially if that research was 
of a distinctive nature, such as the development of high-yielding varieties to replace others markedly
inferior in yield. The fact that a variety owes part of its impact to additional fertilizer, water, or 
other inputs made remunerative by its higher yield potential need not detract from its value as the 
main carrier of those inputs, since without that potential they would probably not have been used. 
The evaluation should be expressed in terms of the benefits to the yield-increasing technology, net 
of the additional costs of seed, inputs, field operations, and labor. 

However, evaluating the impact of the same variety on farm income at the level of individual farms, 
disaggregated by farm size or the gender of the head of household, has to be tackled either at the 
research program or project level, or in terms of a target population, by an appropriate sampling 
procedure.
 

Although several of the indicators can be measured in aggregate at Jhe national level this is only
possible in individual cases after a lengthy period and when the effects of a given technological
change has been very large-the impact of the Mexican wheat derivative, in India and Pakistan, and 
of the IRRI rice varieties in S.E. Asia are two such examples. Another is Kitali Maize in Kenya (see
Karanja, 1990, and MSI, 1990 a.) 

Another form of impact evaluation which requires national-level data is where the productivity of 
the NARS as a whole is at issue. This is difficult and complex because of the interactions among 
components of the system, and the fact that an increase in the output of one commodity due to 
technological change may reduce the area of another. Increases in productivity may shift the supply 
curve upwards leading to reductions in prices. Some components of a NARS may generate indirect 
or qualitative benefits which will have multiplier effects in the long term but which cannot easily be 
measured or valued, such as increased knowledge and skills. These have largely been ignored in t.e 
past. The social returns to a technological change may be negative, or the distribution of benefits 
may be different from those expected. Both costs and benefits must be known or derived in order 
to calculate rates of return. It may not be possible to net out the adverse effects of inept government
policies or inconsistent donor support. Different types of research undertaken in the countiy 
conccrned or "borrowed* from elsewhere need to be taken into account in assessing the total stock 
of knowledge, the determinant of productivity change and how its benefits are distributed. An 
analytical framework has to be developed with appropriate criteria, and data relev'ant to .ikose criteria 
have to be collected over time. 
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When technological change is largely confined to . project area, its impact on marginal productivity
at th na-6o'-A level will be difficult to detect unless the area concerned is a substantial proportion
of the total tu that commodity. Yield data can be coliected at the local level by crop cutting,
sampling at h,-vtt, or rapid appraisal methods. Other measures of impact such as increased real
income per farm by farm size or the gender of the farm manager or improvement in family nutrition 
and health are difficult to asse,, except by farm survey techniques, including anthropometric
measurements inthe case of some aspects of nutrition. 

What we are in fact attempting to evaluate at the level of impact is not simply a research sysiem or 
program, but an agricultural technology management system. Koppel (1990) suggests that such a 
system must develop a baseline understanding of: 

1. 	 Who the primary end-use clients are? 
2. 	 What characterizes thehi farming enterprises and household economies? 
2. 	 What their existing problems are? 
4. 	 What strategies they currently choose to address these problems? 

and, for impact assessment, 

5. 	 Is the output of the system addressing the correct problems and reaching the farmers 
who actually have these problems? 

In order to provide this knowledge it is necessary to describe the project area, describe the problems 
and how people cumently address them, and identify and describe potential beneficiary groups. 

Koppel argues that an important goal of the evaluative procedure is to understand the linkages
between activities (inputs) and accomplishments (outputs and their effects) an objective also stressed 
by ISNAR (Murphy 1985). The key questions are "did we produce the outputs we wanted" and "did 
the outputs have the effects we expected". A further stage is to evaluate the decision-making
process-how the outputs and effects were achieved; who made the decisions, who benefitted from 
the program, ad who paid for it. Were therea consequences and benefits which were significantly
different from those planned? This involves tracking the chain of effects and the linkages between 
outputs and inputs, and trying to measure their impact through various indicators over time. 

As will be seen from the lengthy list of indicators specified 1u,.-r Level IV of the matrix, this 
process can be very demanding of quantitative information. A riumber of approaches have been 
developed in recent years which provide information of the type required for impact evaluation both 
ex ante and ex post. These include: 

i. 	 On-farm studies of constraints to increased yields and consequences of the adoption (or 'non
adoption) of new technology on yield, cropping intensity, labor use, and the distribution of 
income among and within households. Studies of this nature have been undertaken ex post
by several of the International Agricultural Research Centers, including IRRI, CIMMYT, 
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ICRISAT, and IFPRI. They have been directed to improving the understanding of the factors
which affect or contribute to adoption or impact under different sets of circumstances for their 
priority commodities and the farming systems in which they are cultivated. In some cases 
they have been undertaken io shed light on a controversial issue: for example, IFPRI's 
analysis of the effi-ts of shifting from a predominantly subsistence food-based economy to 
growing certain cops for cash, on the income and welfare of farmers. Another example is 
ICRISAT's yield gap analysis work in India, designed to detect and understand the reasons 
for gaps between potential nd actual farm yields. ICRISAT has also looked at patterns of 
income and consumption in West Africa, and found that a much larger proportion of income 
was earned from non-farm sources in the drier Sahelian zone than in the more favorable
Sudanian climatic zone. This study highlights the importance of disaggregation by region,
household wealth, and season in studying food consumption. 

u. On-farm Client-Oriented Research (OFCOR), which aims to complement cxperiment-station
research with a series of operational activities at the farm level (ISNAR 1989). These include 
diagnosis and ranking of problems; design, development, adaptation and evaluation of
appropriate technological solutions, with direct involvement of researchers and rarmers at 
several stages of the process as well as extension and development agencies. 

Such activities form part of the general field of research with a farming systtms parspective
and now represent an integral part of the regional or ecological zone research component of 
many NARS. They provide essential inputs both to the Level I analysis of intermediate 
impacts, especially those related to the what, why, and how of adoption; and to the impact
analysis in Level IV, which attempts to value the effects of adoption. As well as providing
information to researchers as to the appropriateness of their products, they are an essential 
element of the framework for evaluation in the NARS. 

il. Various forms of survey. These may be directed primarily to improving understanding of 
a sittation prior to undertaking a research program as part of the planning process; or for 
gathering data ex post for evaluative purposes. 

Pre-investment surveys may involve characterization of agro-ecological zones to establish 
baseline data on the physical and land use situation in a program or project area; followed 
by rapid rural appraisal to determine the social and economic parameters and identify
"recommendation domains" where farming or other conditions are reasonably uniform over 
a substantial area. The AEZ assessm,., and rural appraisal may be sufficient to characterize 
the situation ex ante, and establish the broad parameters of a research program, they may
also be useful for gathering yield and other quantitative data ex post. In-depth surveys of 
farmers are usually needed for the collection of quantitative data on impact, especially that 
related to farm investment, constraints, farm income, employment effects, household nutrition 
and food security. 
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These surveys need to be built into the planning of research at the institutional level and 
budgeted for at the program level. Donors should be aware of this need, and be prepared to 
help with advice and funds to support their conduct and analysis. 

Using and Scoring the Matrix 

Impact will be studied on two tiers: a) at the farm level in the progun area with data gathered
through case studies, and b)at the national level using national statistics. In some cases, it may be 
inappropriate to extrapolate sample survey data to national adoption impacts. Major emphasis will 
remain with the technology program unless stated otherwise. 

The highest impact will be at the farm level with farmers who have successfully adopted the
technology. Conversely, the lowest percentage change will be at the national food security level 
because of the dilution effect of the multitude of people outside the change area. Both figures are 
needed for a balanced impact determination. 

Tables 13, 14, and 15 will be of assistance in tabulating agricultural productivity, farm income, and 
food security data over a number of years. The questions in section IV are self-explanatory. 
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Table 13. Impact on Agricultural Productivity 
Commodity: ,
 

19XX 19ZZ 19uZ 19XX 19ZZ 

Aggregate Production
 
('000 of Metric Tones)
 

Crop Area ('000 Hectare)
 

Change in Aggregate
 

Production
 

Yield (MT/Hec)
 

Change in Yield
 

Expenditure on Ag. Inputs
 

Change in Expenditure
 
on Ag. Inputs
 

Value of Production:
 
per Hectare
 
per Farm (by size)
 

Value of Production
 
as % of GDP
 

Value of Production
 
as % of total
 
Public Investment
 
in Agriculture
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Table 24. Impact on Farm income 

19xZ 19ZZ 19ZZ 19xZ l9Z 

Wational Level:
 
Gross Farm Income
 
Cost of Ag..Inputs
 
Cost of Hired Labor
 

Net Farm Incoie
 

Change in Net
 
Farm Income
 

Distribution of
 
Net Farm Income
 
by Commodity:
 
Commodity 1
 
etc. 

Change in
 
Net Farm Income
 
by Commodity:
 
Commodity 1
 
etc.
 

Distribution of
 
Net Farm Income
 
by Farm Size:
 

Farm Size 1
 
etc.
 

Change in
 
Net Farm Income
 
by Farm Size:
 

Farm Size 1
 
etc.
 

Change in Distribution of
 
Net Farm Income by Gender
 

Female owned Farms
 
Male owned Farms
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-------------------------------------- ------------

Table 15. Impact on Food Security 

Commodities:
 

199 lzz 19zz 19xz 19xz
 

Value of Total Food
 
Production
 

Value of Total
 
Food Imports
 

Less Value of Total
 
Food Exports
 

Less Buffer Stock
 

Total Value of
 
Food Consumption
 

Value of Food
 
Consumption per Capita
 

Change in Value of
 
per Capita Food Consumption
 

Value of Food Imports
 
per Capita
 

Change in Value of
 
Food Exports per Capita
 

Change in Value of
 
Buffer Stock
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Kenya Maize Commodity Research Program 

Objective of the NARS:
 

To develop agricultural technology which will promote increased production of food and 
industrial crops, including livestock products, so as to maintain food self-sufficiency and reduce 
dependence on imported food and industrial crops. Increase the production of maize by 4.6% 
per annum. 

Agricultural Research Impact Assessment 

1. INSTrT ONAL BASE 

The Kenya Agricultural Research Institute (KARl) has been reorganized and strengthen. KARI 
operates as an autonomous research institute with its Board of Directors (Management) including
the Permanent Secretaries of Ministry of Agriculture, Ministry of Livestock, Ministry of 
Environment and Natural Resources, Ministry of Health, Ministry of Water Development,
Ministry of Industry, Ministry of Tourism and Wildlife, Ministry of Energy, Ministry of Land 
and Settlement, National Council foz Science and Technology and the Vice-Chancellor of Moi 
University. This apex body makes policy decisions and sets research priorities consistent with 
national economic development objectives. 

KARl has well established linkages with international research institutions including the 
Consultative Groups of International Agricultural Research Centres (CGIARCs), International 
Centre of Insect Physiology and Ecology (ICEPE) and the International Centre for Research in 
Agro-forestry (ICRAF). KARl also has linkages with private sector research institutes such as 
the East African Industries, the Kenya Breweries of East Africa and Wellcome Company. 

KARI's scientists participate actively in workshops and seminars of various scientific societies 
which include the Animal Production Society of Kenya, Soil Science Society of East Africa, 
Agronomy Society of Kenya, Plant Pathology Society, African Potato Association and East 
African Society of Parasitologist. These workshops and seminars are used as a forum for 
discussing research results. 

Kenya's agricultural research system currently employees: 

Researchers 537 

Technicians 

Non-research Staff 

Total 

1,285 

4M37 

6,196 
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The ratio of Technicians to Researchers is approximately 2 to 1. 

In terms of funding, KARl is well funded. For the calendar year 1989/90 KARl's total research 
budget was ertimated at KSh 27 million. However, personnel costs as a percent of total recurrent 
budget is significantly high, averaging about 82 %. Agricultural research budget is 
approximately 1.5 % of the Kenya's total agricultural Gross Domestic Product (GDP). 

Personnel Costs 
('000 of KSh) 

11,277 

Operating Expenses 2,491 

Total Recurrent Budget 13,768 

Other 13,579 

Total Research Budget 27,347 

Personnel Costs as %of 
Recurrent Budget 

82% 

Research Budget per 
Researcher 

51 

Total AG. GDP 1,814,000 

Research Budget as %of 
Ag. GDP 

1.5% 

It also arpears that agricultural extension services are well funded. The estimated budget for 
extension service for the calendar year 1989/90 is shown below. 

('000 of KSh) 

Personnel Costs 10,514 

Operating Expenses 1,157 

Total Recurrent 11,671Budget 

Personnel Cost as %of 89% 
Recurrent Budget 
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On the basis of our analysis of KARl's financial, organizational and management KARl receives an 

overall score of 3 for Level I in the ARIIM matrix. 

1. TECHNOLOGY GENERATION & TRANSFER 

KAR's maize research program is geared to maize breeding, maize agronomy, maize production 
systems, maize protection and maize quality improvement. KARI has been successful in 
developing and releasing new maize hybrids. In 1989 alone three varieties were developed and 
released. 

Variety Growing Days to Yield 

Altitude (ft) Maturity (Ton/Hec) 

PH I 0-1,300 100-130 3.78 

DC I 1,000- 1,900 80-110 2.89 

H626 1,500 - 2,100 180  240 6.78 

In trms of technology KARI received an overall score of 3 for Level II in the ARflM matrix. 
Had the linkage between researchers and farmers been strong KARl would have attained a 
higher score. 

III. INTERMEDIATE IMPACT 

Adoption rate has historical been significantly high for new hybrid maize. There are considerable 
constraints that have limited adoption, however. Movement restrictions and availability of 
agricultural inputs such as fertilizers, pesticides, and credit have been most limiting. The gap
between actual and potential yield per hectare is indicative of limitations in the use of fertilizers. 

Over all KARI received a composite score of 3 for Level M in the ARIIM matrix. 
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IV. IMPACT 

Maize is a very important food crop in Kenya. However, production of maize has not kept up
with the growth of the population which is about 3.8 %per annum. The objective of increasing
maize production by about 4.6% per annum has not been achieved. 

Production (000 MT) 

1986 

2,825 

1987 

2,450 

1982 

2,860 

1989 1990 

2,810 2,840 

Crop Area (000 Hec) 

Yield (MT/Hec) 

Change in Yield -

Change in Production 

1,795 

1.57 

(2.5%) 

(13.3%) 

1,600 

1.53 

3.9% 

16.7% 

1,800 

1.59 

(2.5%) 

(1.7%) 

1,815 

1.55 

0.0% 

1.1% 

1,830 

1.55 

Overall KARI received a ccimposio. score of 2 for Level IV. This score reflects the fact that the 
production growth rate is significantly below the targeted growth rate of over 4.6% per annum 
and that production growth over the last decade did not keep pace with the growth in the 
population of Kenya. 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

I. Institutional Base 

A. National Level 

A. I NARS Institutional Capacity 1.1 Is the NARS adequately 
coordinated or highly 
fragmented? 

Presence of apex management 
organization (i.e., Ag. Research 
Council) 
NARS management and control 
centralized under few ministries 

3 NARS, MOA 
MOP, MS&T 

or departments 
Regional differences addressed 
within a coordinated framework 
NARS enjoy reasonable 
autonomy 

A.2 Adequacy of NARS Policy
&Plan Formulation Process 

1.2 

2.1 

Does the NARS provide for 
adequate linkages among MOA 
research institutions, other 
relevara ministries, universities, 
NGOs, farmers, development 
projects, local agro-busines, 
private sector research 
organizations? 

Does the county h,.ve an 
effective organization for 
planning, manrgement, or 
coordination of the NARS in 

Linkages with respect to: 
Priority setting process 
NARS board membership 
Training 

Technology & seminars in 
exchange 
Contract or collaborative 
research (in & out) 
NARS representation on other 
boards 
Reearchprograms support
natinal ag. polices. 
Resee h program priorities at 
by national planners. 

3 

3 

NARS, MOA 
MOP. MS&T 
NGOs 
Universities 

USAID 

NARS, MOA 
MOP, MS&T 

line with national agricultural 
policy? 

NARS operating budgets 
reviewet and approved by 

national planners. 

2.2 Are existing procesecs adequate Process accounts for: 
for setting research piorities The potential impact of the 
and for resource allocation?reechhisonteainlresearch thrust on the ntional 

3 lARS, MOA 
MOP, MS&T 

economy and society, including 
the area affected, value of the 
commodity, changing demand, 
urgency of problem, constraintw, 
distribution of benefits, political 
consideraticmt, availabil-y of 
exteirnal technology, extent of 
NARS saffing including scientists 
per commodity group, tht 
probability and cost of research 
SUJCCC83. 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Institutional Base 

(Cont d.) 

2.3 Are the planning and policy
formulation linkages between 
national planacrs and NARS 
effective? 

Extent of NARS involvement in 
formulating agricultural policies: 

input polices 
output polices 
foreign exchange polices 

3 NARS, MOA 
MOP, MS&T 

2.4 Are there adequate facilities for 

collecting, analyzing, and 
updating agricultural research 
related data? 

Organization and procedures for: 

Collecting bascline and time 
series data on production, 
changes in crop patterns and 
input use, natural resource 
management variables, farm 
incomes, etc. 
Data analysis & reporting 

2 NARS, MOA 

MOP, 
NBS 

U* 

AA.3 NARS Financal & Human 
Resources Stren~h 

~~~~overtime? 

3.1 
- Does NARS receive anadequate level of funding Total budget for research(i.e.,ealaries & wages, operating 

expenses plus capital 
exp'enditures) 
% of actual funding to approved 
budget 

* Salaries & Wages as % of total 
operating budget 
Stability of funding overtime and 
by sector 
Research budget as % of Ag. GDP 

* Total expenditures per researcher 
* Research budget as % of public 

investment in agriculture 
* % of budget from external 

3NARS, MOA,MOF/Treasury, 
M~remy 
MS&T 
WORLD BANK 
FAO 
USAID 

sources 

3.2 Does NARS have adequate 
control over donor-financed 
research? 

Donor-financed research activities 
initiated, received and coordinated by: 

NARS 
the parent ministry 
various of other ministries 

? NARS, MOA 
MS&T, 
MOFfrita.ry
USAID 

3.3 Are adequate accounting 
procedures and staff in place 
thrughout the system? 

Centralized Financial 
Management System 

Clear and proper accounting 
procedures 
Timely reporting of financial 
transactions 

? NARS, MOA, 
MS&T 

1536-1003 
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ISSUES 	 QUESTIONS 

I Institutional Base 3.4 Is NARS adequately staffed to
perform research activities 

(Contd) articulated in the national 
agriculturai strategic plan? 

A.4 	 Effectiveness of Monitoring 4.1 Are monitoring and evaluation 
& Evaluation Process proesses adequate? 

A.5 	 Soundnea of NARS 5.1 Does the NARS have
 
External Linkages - satisfactory linkages with
IARCa, developed countries, 

I radeeoeconre,
international private sector 
research institutions (e.g., 

1 : 1 Approriatenesslftatio. 

B. 	 Institute/Program Level 

B.I 	 Appropriateness of the prga have a soundly 

conceived research plan?


Management Process 

1.2 	 Is program adequately funded? 

INDICATORS ANSWERS SOURCES 

Size of system (number of 
scientists) 

Quality of system (number of 
postgraduate to BS) 
Ratio of trained technicians to 
scientists 
Distribution of researchers by 
commodity and/or disciplines 

3NARS, MOA 
MS&T 
WORLD BANK 
FAO 

Active annual process 
#of projects revis.d or canceled 
Provisions for exteinal reviews 
Peer or expert review 
# of projects redesigned 

? NARS, 
MS&T 

MOA 

Linkages with respect to: 
.technology exchangeMSTMO 

training
tring

consultation 

3NAS, MOA 

Universities 

Progranm plan incorporates: 
- farmer organizations feedback 
- agro-ecological, provincial, 

and cultural differences 
Plan articulates priorities and 
allocates resources 
Plan includes program budget 
with projections for salaries & 
wages, capital expenditures and 
operating expenses 
Plan is properly documented 

2 
NARS, MOA
MS&T, MOP 

Proportion of funding to
requested budget 
Expenditures directly controlled 
by program/station 
Funds are received on a timely 
manner 

3 
NARS, MOA 
MS&T,MOF 
USAID 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 
Institutional Base 1.3 Are programs adequately Size of program (#of scientists NARS, MOA 

staffed? per programs) MS&T 
(Contd) Quality of program (# ofpostgraduates to BS) WORLD BANK 

FAO 

Ratio of technicians to scientists 
B.2 Soundness of 2.1 Within programs are linkages Programs designed and worted NARS, MOA 

Institute/Program Linkages among disciplines adequate? on by a multi-disciplinary team MS&T 

multi-disciplinary team 
Institute and programs have both 

0services, 
formal and informal linkages with 
clients, including extension 

provincial-level policy 
makers, universities, farmers, 
private sector research and 
agro-business orgarizations for 

S B.3 Effectivenes of Program
Monitoring & Evaluation 

~ad 

3.1 Are program level monitorig 
-Processarepalv l tms 

euatio~ m 

problem identification, programformula on and execution.omlonadecui. 

Active annual process 
#of projects revised or canceled 

? NARS, MOA 
MS&T 

adequate?Provisions for external reviews 

Peer or expert review 

C. Sufficiency ofthe
Institutional Capacity of 

# ofproject redesigned 

Extension Services 1.1 Is there an adequate 
institutional base for extsion? 

Presence of APEX management 
(i.e. Extension Services Consul) 

3 ?A.RS, MOA 
MS&T 

Extensions management & 
control centralized under few 

ministries and departments 
Extensions enjoy reasonable 
autonomy 

1.2 Are extension services Total budget for extension (i.e., 3 NARS, MOA 
receiving an adequate level of salaries & wages, operating MS&T 
funding overtime? expenses plus capital 

expenditures) 
MOF/Treasury 
WORLD BANK 

% of actual funding to approved FAO 
budget USAID 
Salaries & Wages as % of total 

operating budget 
Stability of funding overtime and 
by sector 

Extension budget as % of Ag. GDP 
Total expenditures per extension 
officer 
Extension budget as % of public 
investment in agaicultire' 

. % of budget from external 

sources 

1536-04 
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ISSUES 	 QUESTIONS 

Institutional Base 1.3 Do extension services have 

adequate control over 
(Contd) donor-financed extension 

programs? 

1.4 	 Is the extension service 
adequately staffed? 

1.5 	 Howdevelopedsuitableto monitor and- are the methods 

evaluate technology transfer 
and adoption? 

1.6 	 How appropriate are the
extension-fanner linkages? 

INDICATORS ANSWERS SOURCES 

Donor-financed extension activities 

initiated, received and coordinated by: 
Extension Service 
the parent Ministry 
various of other ministries 

NARS, MOA 

MS&T 
MOF/Treasury 
WORLD BANK 
USAID 

0 

Total number of extension workers 
(i.e., extenion officers) 
Distribution of extension workers 
by gender 
Farmers per extension agent 

3MOA 

Accuracy of adoption reports 3NARS, MOA 

Frequency of visits
Demonstration plots 

Number of scheduled fanner 
meetings with subject mater
specialists 

3 
NARS, MOA 

Sample Survey 

o1536-0031,90) 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

II. Technology 
Generation & 
Transfer 

A. Researcl System Output 

A.1 Rate of Technology 
Generation 

1.1 Have new varieties and 
technologies been developed 

and released? 

Number of technologies
generated 

Number of technologies released 
Number of scientific, technical 
and farmer level publications 

4NAS, MOA 

1.2 Does the Menu of 

technological choices developed 
and offered to farmers 
accommodate different systems 
and situations? 

% of released varieties responding 

to low and high 
input systems 
Proportion of technologies 
responding to specific NRM issues 

Divisibility of package 

2 NARS, MOA 

A.2 Suitability ofTrainingSuigai 

Progms 

2.1 Is sufficient training plannedand given to collaborators and 

clients? 

Number trained by category(ST & LT Training) 

Training aligned to goals of 

3 
NARS, MOA 

B. Interaction between 

Research & Extension 

program 
Adequate funding ear-marked for 
training 

B.1 Effectiveness of the 

Collaboration between 
Research & Extension 

1.1 

1.2 

Is the collaboration between 
research and extension 

effective? 

Is there a satisfactory feedback 

mechanism to researchers? 

Frequency of interaction 
Liaison officer 

R Baseline survey participation 
.Program-level or center-level 

plannirg meetings 
Regularly scheduled field days 
Publications 
Regularly scheduled workshops 
OFR or other trials 

Tracking system exists. 

Number of programs changed 

based on feedback from 
extension. 

3 

2 

NARS, MOA 

NARlS, MOAMS&T 

1.3 I there a suitable feedback 
mechanism to policy makers? 

Regularly scheduled meetings of 
research & extension staff with 
policy makers 

3 NARS, MOA 
MS&T, MOP 

1536-0M 
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ISSUES 	 QUESTIONS 

NtM Intermediate Impact 

A. 	 Technology Adoption & 
Utilization 

A.1 	 Level of Technology 
Adoption 	 1.1 Have new technologies been 

adopted by farmers? 

1.2 	 How beneficial was each 
technology as viewed by 
farmers? 

1.3 	 How widely has each new 
technology been adopted? 

A.2 Restrictiveness of the 2.1 How severe are the major 
Constraints to Adoption ecological factors limiting 

adoption? 

INDICATORS ANSWERS 	 SOURCES
 

NARS, MOA 
Number of technologies adopted 
- New seed varieties 

4 Sample Survey 

- Other technologies (specify) 
Completeness of adoption (for 
each technology) 

Shorter maturity 3 
NARS 
Sample Survey 

Increased yield 
Improved quality 
Improved Taste 
Higher price 
Resistance to biological stress 
Better storage life etc: 

% of total arable area affected by 3 MOA 
the new technology NBS 
% of total crop adopting the new 
technology 
% of total program area affected 

Sample Survey 
District Commissioners 

by new technology 
% of farmers adopting new 

technology 
- in crop arm& 

- in program area 
* by farm size 
- by gender 

Soil Problems (fertility, salinity, 4 NARS, MOA 
alkalinity, impeded drainage etc.) 

.Climatic variability (temperature, 

variability and distribution of 
rainfall) 
Slope 
Pets 

(1110 ) 
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ISSUES 

M Intermediate Impact 

(contd) 

QUESTIONS 

2.2 	 Is the availability and supply of 
key agricultural inputs limiting 
adoption? 

2.3 	 How formidable are market 

constraints? 


2.4 	 How adequate are processing 

and storage facilities? 

2.5 	 How significant are the 
producer disincentives created 
by restrictive government
p.ricisv 

2.6 	 How has the technological 
change influ-ncd government 
policy? 

INDICATORS 


Sufficient supply of farm inputs 2 
Appropriate choice of input 

(packaging size/quantity, toxicity, 

application difficulty, and 

atorability)
 
Timing of input purchase
 
Accessibility to farmers
 
(conditions of rural roads and
 
availability of nearby input
 
distribution outlets)
 
Availability of credit
 
Prices of inputs
 

Farm to market transportation: 2 
- average distance farm to market 

- of transport cost to 
total cost 

Farmgate vs market price 
Required marketing channels 
Nature & availability of market 
information 

amarkting standards 

Suancen capacityLosses & deterioration of quality: 3 
- On-farm 
- Off-farm
Sufficient capacity 

Price & Tax policies 2Subsidies 
Overvalued exchange rate 

Price and/or subsidy policy 3 
Input policy 
Marketing policy 
Tax policy 
Exchange rate policy 
Land reform 
Public investment in irrigation, 
infrastructure, and institutional 
support to research & extension 

ANSWERS 
 SOURCES 

NARS, MOA 
Sample Survey 
Central Bank 
USAID 

MOA, MOPW 
NBS 
Sample Survey 

Marketing Boards 

MOA, 

NBSCooperatives 
Sample Survey 
Commodity BoardsCooperatives 

Special Studies 
USAID 
WORLD BANK 

Special Studies 
USAID 
WORLD BANK 
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ISSUES 	 QUESTIONS 

IV impa 

A. 	 Impact on Agricultural
Productivity 1.1 	 By how much has the 

technology increased 
agricultural productivity? 

1.2 	 Has the technology caused a 
significant increase in 
agricultural inveatment in the 
program area? 

1.3 	 Has the new technology 
affected farmers cropping 
intensity? 

1.4 	 Has the new technology1.-a-h cwtcnlg 

increased expenditures on 
agricultural inputs? 

1.5 	 Has there been a technology 
related shift in farming systems? 

B. 	 Effect on the Natural 


Resource Base 

1.1 	 How sustainable is he 

technology adopted? 

(i/90 

INDICATORS ANSWERS 	 SOURCES
 

For relevant crops: 
Change in yield 
Stability of yield
Change in aggregate production 
Change in gross value of 
production per farm by farm size 

2 
NBS 
MOA 
WORLD BANK 
FAO 
Sample Survey 

investment in farm improvement 
(e.g., drainage, liming, soil 
conservation, fencing water 
supply, buildings, machincry, 
livLstock, trees, roads); 
Electrification 

2 NBS 
MOA, MOPW 
Sample Survey 

Soil cultvation 
Weed control 
Plating date 

Sample Survey 

Population 
Irrigation 
Mechanization 

FertilizerSeed 
NBS 
Sample Survey 

Pesticides 
Labor 

lools 
Power 

Inter-cropping 
Alley cropping 
Crop substitution 
Introduction of livestock into 

Sample Survey 

system 

Changes in: 
land use 
farm size 

3 
Sample Survey 

forest cover 
erosion 
sedimentation 

desertificatiop
salination 
pollution 

9 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

(Contd) 

C. 

D. 

Influence on Net Farm 
Income 

Consequences on Food 

1.1 

1.1 

Has there been an increase in 
net farm income? 

Has agricultural research 
improved food security? 

Change in net farm income 
(distribution & by commodity 
composition) at 
national aggregate level in 
rea I terms. 
Change in net farm income per 
farm in real terms disaggregated 
by farm size, male per female 
household heads, by commodity 

Change in per capita food 

production by major commodities 

Reduced variability in agricultural 
production. 
Change in per capita food 
imports by value by major 
commodities 
Change in food exports by value
Adequate carryovcr 
stocks of basic food stuffs 

? 

2 

NBS, MOA 
USA9D 
WORLD BANK 
Sample Survey 

NETS, MOA
WORLD BANK 

FAO 

E. Effect on Rural 
Agro-Industrial 
Transformation 

1.1 To what degree has 
agro-industrial transformation 
occurred? 

Increased rural employment 
Increased number of rural-based 
small enterprises by regions 
(female vs male-owned) 
Increased rural savings 

? 
NBS, MOA 
WORLD BANK 
FAO 

F. Impact on Nutritional 
Improvemimproved 

1.1 Has agricultural research 
health? 

Reduction in number of people in 
poverty 

Increased caloric consumption per 
capita 
Improved weight to age ratio in 
children 
Increased longevity 

NBS, MOA 
MOH 
WORLD BANK 

FAD 

1536003
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ANNEX B
 

Kenya On-Farm Grain Storage Project
 



Kenya On-Farm Grain Storage Project 

General Project Description 

The On-Farm Grain Storage Project (OFGSP) has been active in Nyanga and Western 
Province3 since July 1983 through a A.I.D. 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 
focussed 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 farmer feedback from extension efforts. 

The second phase concentrated on introducing technical packages. This involved briefing
district-level leadership (government, churches, etc.), conducting widesprei'd 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 the Training & Visit (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 adopt 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 Egerton Universities in post-harvest and cereal 
technology. 

1 



The project has cultivated beneficial relationships with the extension communications branches 
of the MOA, jointly producing video, radio broadcasts, songs and leaflets. Progressvely more 
emphasis has been placed on providing training to extension workers on improved
communication techniques, such as the use of visual aids and collaborative dialogue. The 
project has made some progress towards equipping a Grain Mo iitoring 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 (KARl), 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. 

In addition, while the project has successfully monitored adoption and potential impact of its 
technology tluough various survey mechanisms, this capacity has not been developed within 
the parent ministry, MOA. Also, the financial problems encountered in the project, which 
were somei -. at softened by a flexible use of donor monies at those times when allocated 
government funds were not made available, have not been resolved. 

In order to make the transition from a donor-managed project operating on one commodity in 
two 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 makes projections based on national crop production and loss statistics of expected
benefits to be derived from such a program on a national scale, generally a benefit-cost ratio of 
2.06 by the year 2001 with a Net Present Value (NPV) of 2 billion Ksh. It wovdd require 
continued donor support for ten years. 

Applying the ARIUM Framework 

Because the On-Farm Grain Storage Project is not formally within the national agricultural 
research system, some modification of the evaluation framework developed for intermediate 
impact indicatom was necessary. This did not pose serious methodological problems, as will be 
explained, since regardless of ministerial tutelage, the project does include similar institutional 
aspects of techology generation and transfer. In addition, to be sustainable, project activities 
will need to be more closely iniegrated with the NARS and i~s client ministries. 

Level L Institutional Base 

Indicators of an adequate national interest in agricultural research and extension provide the 
backdrop for discussing the more specific On-Farm Grain Storage Project activities, and 
provide some assurance 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 KARl, using essentially the 
same questions and indicators. This included inquiries into how researchable problems were 



defined, how research was programmed and funaed, its monitoring and evaluation systems,
external and internal linkages, and financial 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. Overall the OFGSP 
received a composite score of 3 for Level I. 

Level 1I: Technology Generation & Transfer 

The project analyzed and documented extension activities, farmer participation and adoption
through vrious 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 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 in 
developing training capabilities in post-harvest techno!ogies at both farmer training and 
academic institutions. This strong and focused involvement in extension technologies when it 
appeared that farmers could not assume the more sophisticated ones resulted in a very
encouraging uptake of recommendations. From extensive surveys using various sampling
procedures, there is an 80-85% awareness level in the project area of recommended 
technologies. Overall OFGSP received a composite score of 3 for Level I. 

Level I: Intermediate Impact 

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 storage losses, with potentially higher savings if additional 
recommendations were adopted. Though the project has the potential, particularly through
Grain Monitoring Unit, to influence grain marketing policies by establishing quality standards, 
this has thus far not occurred. The primary incentive at this point for farmers to adopt
improved post-harvest management is the reduction in grain weight losses and the preferences
of individual customers for higher quality grain. Again for Level III the project received a 
composite score of 3. 

Level IV: Loag-Temn Impact 

The Task Force, established by the Ministry of Agriculture to analyze the benefits to be gained
from expanding the OFGSP nation-wide on several important staple crops, recommended the 
expansion of the OFGSP nationally. The Task Force showed that even under modesta 
adoption rate higher returns on investment can be achieved. 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, and that a corresponding Net Present Value of Ksh 
2 billion can be achieved. 

3 



In addition, OFGSP has generated a rural agro-industrial transformation. OFGSP has trained 
1,500 artisans to fabricate for profit impilred grain drying and storage structures and simple
maize sI llers. Tlhe demand for theme arvices far exceeds the supply and an expansion of these 
industries is zected. At iiis level, OFGSP received a composite score of 3. 

4 
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., 1.-,..A GRICUL TURAL RESEARCHIMAT DCTRMA TRIX.-
ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

I.Institutional Base 

Li A. National Level 

A.I NARS Institutional Capacity 

,centralized 

1.1 Is the NARS adequately 
coordinated or highly 

fragmented? 

Presence of apex management 
organization (i.e., Ag. Research 

Council) 
* NARS managemetano control 

under few ministries 

NA NARS, MOA 
MOP, MS&T 

or departments 
IRegional differences addressed 

within a coordinated framew, -
r 
t 

S"ARS enjoy reasonable 

autonomy 

A.2 Adequacy ofNARS Policy, 
& Plan Formulation Process 

1.2 

2.1 

Does the NARS provide for 
adequate linkages among MOA 
research inztitutions, other 
relevant ministries, upnversities, 
NGOs, farmers, development 

projects, local agro-business, 
private aector research 
organizations? 

Does the country have an 
effective organization for 

plar-.-.,tg, management, or 
coordination of the NARS in 
line with national agricultural 
policy? 

Linkages wi',;i respect to: 
Priority 6etting process 
NARS board membership 

Training 
Technology & seminars in 

exchange 

Contract or collaborative 
research (in & out) 
NARS representation on other 
boards 

Research programs support 
national ag. polices. 

Research program priorities sat 
by national planners. 

NARS operating budgets 
reviewed and approved by 

NA 

NA 

NARS, MOA 
MOPMS&T 
NGOs 

Universities 
USAID 

NARS, MOA 
MOP, MS&T 

national planners. 

2.2 Are existing processes adequate 
for setting research priorities
and for resource allocation? 

Process accounts for: 
The potential impact of theresearch thrust on the national 

NA NARS, MOA 
MOP, MS&T 

economy and society, including 
the area affected, value of the 
conodity, changing demand, 

urgency ofproblem, constraints, 
distribution of benefits, political 

considerations, availability of 
external technology, extent of 
NARS staffing including scientists 
per commodity group, the 
probability and cost of research 
Success. 

1536-003 
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ISSUES 	 QUESTIONS 

I. 	 Institutional Base 2.3 Are the planning and policy 
formulation linkages between 

(Cont d.) 	 national planners and NARS 
effective? 

2.4 	 Ar there adequate facilities for 
collecting, analyzing, and r 
updating agricultural research 
related data? 

A.3 	 NARS Financial & HumanR wrcStegh-Total 3.1 Does NARS receive an
Resources trnth adequate level of funding 

overtime?MOFreasury, 

3.2 	 Does NARS have adequate
control over donor-financed 
research? 

3.3 	 Are adequate accounting 
procedures and staff in place 
throughout the system? 

1536-032 

(l1/,o ) 

INDICATORS ANSWERS SOURCES 

Extent of NARS involvement in 
formulating agricultural policies: 

input polices 
output polices
foreign exchange polices 

NA NARS, MOA 
MOP, MS&T 

Organization and procedures for: 
Collecting baseline and time 
series data on production, 
changes in crop patterns and 

input use, natural resource 
management variables, farm 
incomes, etc. 
Data analysis & reporting 

NA NARS, 
MOP, 
NBS 

MOA 

budget for research(i.e.,
salaries & wages, operating 
expenses plus capital 

expenditures) 
% of actual funding to approved 
budget 
Salaries & Wages as % of totaloperating budget 

Stability of funding overtime and 

by sector 
Research budget as % of Ag. GDP 

Total expenditures per researcher 
Research budget as % of public 
investment in agriculture 
% of budget from external 
sOurces 

NA NARS, MOA, 

MS&T 

WORLD BANK 
FAO 
USAID 

Donor-financed research activities 
initialed, received and coordinated by: 

NARS 
the parent ministry
various of other ministries 

NA NARS, MOA 
MS&T, 
MOF/Treasury 
USAID 

Centralized Financial 

Management System 
Clear and proper accounting 
procedures 
Timely reporting of finahcial 
transactions 

NA NARS, MOA, 
MS&T 
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ISSUES 

I. 	 Institutional Base 

(Contd) 

A.4 	 Effectiveness of Monitoring
& Evaluation Process 

A.5 	 Soundness of NARS 

External Linkages 


B. Institute/Program Level 

BI Appropriateness of the 
Program Planning and 

Management Process 


LA ,by 

QUESTIONS 

3.4 Is NARS adequately staffed to 
perform research activities 
articulated in the national 
agricultural strategic plan? 

4 Are monitoring and evaluation 
processes adequate? 

5.1 Does the NARS have 
- stisfactory 

IARr. developed countries, 
IR ,deeodconre, 

international private sector 
research institutions (e.g., 

- Do programs have a soundly
conceived research plan? 

1.2 Is program adequately funded? 

INDICATORS 

Size of system (number of NA 
scientists) 
Quality of system (number of 

postgraduate to BS) 

Ratio of trained technicians to
 
scientists
 
Distribution of researchers by
 
commodity and/or disciplines 

Active annual process NA#of projects revised or canceled 

Provisions for external reviews
 

Peer or expert review
# of projects redesigned 

Linkages with respect to: NA 
technology exchange 

.training 

tring
networking
consultation 

Program plan :acorporates: 

- farmer organizations feedback- agro-ecological, provincial, 
and cultural differences
 

Plan articulates priorities and
 
allocates resources
 
Plan includes program budget
 
with projections for salaries &
 
wages, capital expenditures and
 
operating expenses
 
Plan is properly documented
 

Proportion of funding to 3 
requested budget 
Experditures directly controlledprogram/station 

Funds are received on a timely
 
malnner 

ANSWERS 
 SOURCES 

NARS, MOA
 
MS&T
 
WORLD BANK 
FAO 

NARS, MOA
MS T 

NARS, MOA
 
MS&T MOE
 

Universities 

NARS, MOA
MS&T, MOP 

NARS, MOA
MS&T,MOFUSAIDMO 

I 536-O3111/90 3 



ISSUES 

I. Institutional Base 

(Contd) 

'" 
9J Soundness ofB.2 

Institute/Program Linkages 

__mkera 

B.3 	 Effectiveness of Program
Monitoring & Evaluation 
Process 

C. 	 Sufficiency of the 
Institutional Capacity ofExtension Services 

QUESTIONS 

1.3 	 Arc programs adequately 

staffed? 


2.1 Within programs are linkages 
-

among disciplinea adequate? 

3.1 	 Are program level monitoring 
and evaluation systems 
adequate? 

1.1 	 Is there an adequateinstitutional baie for extension? 

1.2 	 Are extension services 
receiving an adequate level of 
funding overtime? 

INDICATORS 

Size of program (I of scientists 
per programs) 
Quality of program (# of 
postgraduates to BS) 
Ratio of technicians to scientists 

Programs designed and worked 

on by a multi-disciplinary teamProgram results reviewed by a 

multi-disciplinary team 
Institute and programs have both 
formal and informal linkages with 
clients, including extensionunivrie, farmers 
services, provincial-level policy 

private sector research and
 
agro-busincas organizations for
 

problem id:ntification, program
 
formulation and execution.
 
Active annual process 

#of projects revised or canccled 

Provisions for external reviews
 
Peer or expert review
 

# of projects redesigned 

Presence of APEX management(i.e. Extension Services Consul)

Extensions management &
 

control centralized under few
 
ministries and departments
 

autonomy 

Total budget for extension (i.e., 
salaries & wages, operating 
expenses plus capital 
expenditures) 
% of actual funding to approved 

budget 
Salaries & Wages as % of total 
operating budget 
Stability of funding overtime and 
by sector 
Extension budget as % of Ag. GDP 
Total expenditures per extensict 
officer 
Extension budget as % of public 
investment in agriculture
% of budget from external 
sources 

ANSWERS 


3 

3NARS, 

3 

? 

SOURCES 

NARS, MOA 
MS&T 
WORLD BANK 
FAO 

NARS, MOA 

MS&T 
Universities 

MOA
 
MS&T
 

NARS, MOA
MS&T 

NARS, MOA 
MS&T 
MOF/Treasury 
WORLD BANK 
FAO 
USAID 

15364003(11m)0 4 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

i I. Institutional Base 

(Contd) 

1.3 Do extension services have 
adequate control over 

donor-financed extension 
progiams? 

Donor-financed extension activities 
initiated, received and coordinated by: 

Extension Service 
the parent Ministry 
various of other ministries 

3 NARS, MOA 
MS&T 

MOF/Treasury 
WORLD BANK 
USAID 

1.4 I the extension service 

adequately staffed? 
Total number of extension workers 
(i.e., extension officers) 

Distribution of extension workers 
by gender 
Farmers per extension agent 

3 MOA 

1.5 
1.5 

How suitable arm the met~hods 
dHowslo e ethe itho dAccuracy 

developed to monitor and 
evaluace technology transfer
and adoption? 

of adoption reports 3 NARS. MOA 

1.6 How appropriate are the- ~Frequency of visits3 
extension-farmer linkages? Demonstration plots 

Number of scheduled farmer 
meeting3 with subject atter 

specialists 

NARS, MOA 

Sample Survey 

(! 1/90) 
1536-003 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

[I. Technology 
Generation & 
Transfer 

A. Research System Output 

-44 A.1 Rate ofTechnology 

Generation 

1.1 Have new varieties and 

technologies been developed 

Number of technologies 

generated 
NARS, MOA 

and released? Number of technologies released 
Number of scientific, technical 
and farmer level publications 

1.2 Does the Menu of 
technological choices developed 

% of released varieties responding 
to low and high 

3 NARS, MOA 

and offered to farmers input systems 

accommodate different systemsand ituation? 
Proportion of technologies 
responding to specific NRM issues 
Divisibility of package 

9i A.2 Suitability of Training
ro"ma 

2. an sugiven tannco lartanedand given to collaborators and 
clients? 

.Number trained by category(ST & LT Training) 
.Training aligned to goals of 

34 
NARS, MOA 

program 
*Adequate funding ear-marked for 

B. Interaction between 
Research & Extension 

training 

1.1 Is the collaboration between FAfRS, MOA 
BI Effectiveness of theClaoainbteneffective? - research and extension Frequency of interactionLiaison officer 

4 Research & Extension 
Baseline survey participation 
Program-level or center-level 

planning meetings 
Regularly scheduled field days 
Publications 

* Regularly scheduled workshops 
* OFR or other trials 
, Tracking system exists. 

1.2 Is there a satisfactory feedback NumbrchngeNumber of programs changed 
o prgramNANARS,

NA 
MOA 

MS&T 
mechanism to researchers? based on feedback from 

extension. 

1.3 Is there a suitable feedback Regularly scheduled meetings of 2 NARS, MOA 
mechanism to policy makers? research & extension staff with

policy makers MS&T, MOP 

I53643o3 
(11/I0) 6 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

in. Intermediate Impact 

A. 

A.1 

Technology Adoption & 
Utilization 
Level of Technology 

NARS. MOA 

A po1.1 

1.2 

Have new technologies been 
adopted by farmers? 

How beneficial was each 
technology as viewed by 
farmers? 

Number of technologies adopted 
- New aeed varieties 
- Other technologies (specify)
Completeness of adoption (for 
each technology) 

Shorter maturity 
Increased yield 
Improved quality 
Imprved Taste 
Higher price 

* Resistance to biological stress 
Better storage life etc: 

3 

3 

Sample Survey 

NARS 
Sample Survey 

1.3 How widely has each new 
technology been adopted? 

% of total arable area affected by
the new tchnology 

* % of total crop adopt;ng the new 
technology 
% of total program area affected 

by new technology 
%of farmers adopting new 
technology 
-in crop area 
- in program area 
- by farm size 
- by gender 

3 MOA 
NBS 

Sample Survey 
District Commniasionrs 

A.2 Restrictiveness of the 
Constraints to Adoption 

2.1 How severe are the major 
ecological factor limiting 
adoption? 

Soil Pro, *a(fertility, salinity, 
alkalinity, impeded drainage etc.) 
Climatic variability (temperature, 

NA NARS, MOA 

APests 

variability and dibribution of 
rainfall) 

*Slope 

F4 64 

i536-M37 
(11M) 



MISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

,. Intennediate Impact 

(conid) 

2.2 Is the availability and supply of 
key agricultural inputs limiting 

adoption? 

Sufficient supply of farm inputs 
Appropriate choice of input 

(packaging size/quantity, toxicity, 
application difficulty, and 

3 NARS, MOA 
Sample Survey 

Central Bank 
USAID 

storability) 
- Timing of input purchase 

Accessibility to farmers 
(conditions of rural roads and 
availability of nearby input 
distribution outlets) 

Availability of credit 
*.Prices of inputs 

P" 23 
2.3 

Ho foridale ae maketMOA,
How formidable are market 
constraints? 

Farm to market transportation: 
- average distance farm to m.arket 

3 
MOPW 

NBS 
Sample Survey 

- proportion of transport cost to Marketing Boards 
total cost 

Farmgate vs market price 
Required marketing channels 
Nature & availability of market 
information 

2.4 
--

How adequate are processing 
and storage facilities? 

Onerous marketing standards 

Losses & deterioration of quality: 
- On-farm 

NA 
MOA, 

NBS 
Sample Survey 

. 
- Off-farm 

Sufficient capacity 
Commodity Boards 
Cooperatives 

2.5 How significant are the 
producer disincentives created 
by restrictive government 

Price & Tax policies 
Subsidies 

NA 
Special Studies 
USAID 
WORLD BANK 

policies? Overvalued exchange rate 

Special Studies 
2.6 How has the technological 

change influenced government 
Price and/or subsidy policy 
Input policy 

3 USAID 
WORLD BANK 

policy? Marketing policy 
_.Tax policy 
, Exchange rate policy 
• Land reform 

Public investment in irrigation, 
infrartructumre, and institutional 
support to rerearch & extension 

(11/90)
 
1536-003 



iSSUES 	 QUESTIONS 

~'-IV. Impact 

A. 	 Impact on Agricultural 
Productivit 	 1.1 By how much has the 

technology increased 
agricultural productivity? 

1.2 	 Has the technology caused asignificant increase in 
agricultural investment in the 
program are&? 

1.3 	 Has the new technology 
affected farmers cropping 

intensity? 

1.4 	 Has the new technologyincreased expenditures on 

agricultural inputs? 

1.5 	 Has there been a technology 
related shift in farming systems? 

B. 	 Effect on the Natural 

Resource Base 

1.1 	 How sustainable is the 
technology adopted? 

(Ii/ ) 

INDICATORS ANSWERS 	 SOURCES
 

For relevant crops: 
Change in yield 
Stability ofyield 
Change in aggregate production
Ct-ange in gross value of 

3 
NBS 
MOA 
WORLD BANK 
FAO 
Sample Survey 

production per farm by farm size 

Investment in farm improvement
(e.g., drainage, liming, soil 
conservation, fencing water
supply, buildings, machinery, 
livestock, trees, roads); 
Electrification 

NA NBS
MOA, MOPW 
Sample Survey 

Soil cultivation 
Weed control 

NA Sample Gurvey 

.Planting date 
Population 
Irrigation 
Mechanization 

Fertilizer 
Seed 
Pesticides
Labor 

3 NBS 
Sample Survey 

Tools 
Power 

Inter-cropping 
Alley cropping 
Crop substitution 
Introduction of livestock into 
system 

Sample Survey 

Sample Survey 

Changes in: 
land use 
farm size 
forest cover 
erosion 
sedimentation 
desertification 
salination 
pollution 

9 
1536-003 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

Ir$V. Impact 

___ (Contd) 

C. Influence on Net Farm
Income 1.! Has there been an increase in 

net farm income? 
Change in net farm income
(distribution & by commodity 

composition) at 
national aggregate level in 
rea I terms. 

? NBS. MOA 
USAID 

WORLD BANK 
Sample Survey 

D. Consequences on Food 
Security 

1.1 
-

Has agricultural research 

improved food security? 

Change in net farm income per 
farm in real terms disaggregated 
by farm size, male per female 
household heads, by commodity 

Change in per capita food 
production by major commoditiesprodctioconnodiicsFAO 
Reduced variability in agricultural 

production. 

Change in per capita food 
imports by value by major 

by ajo 

WORLD BANK 
FAN 

i , 
Change in food exports by value 
Adequate carryover 

stocks of basic food stuffs 

E. Effect on Rural 
Agro-Indutrial 

Transformation 

1.1 To what degree has 

agro-industrial transformation 

occurred? 

Increased rural employment 

Increased number of rural-based 

small enterprises by regions 

(female vs male-owned) 
Increased rural savings 

WORLD BANK 

FAQ 

F. Impact on Nutritional 1.1 Has agricultural research Reduction in number of people in NBS. MOA 

4 -

-

Increased caloric consumption per 

capita 
Improved weight to age ratio in 
children 
Increased longevity 

FAQ 

15164X133ztx) 
i0 



ANNEX C
 

Malawi Maize Commodity Research
 
Program
 



Malawi Maine Commodity Rsearoh Program 

Objective of the NARSz 

The objective of DAR is to develop agricultural technology which will 
promote increased production of food and industrial crops, including
livestock products, so as to maintain food self-sufficiency and reduce 
dependence on imported food and industrial crops. 

Maize forms the most important food crop for Malawi. It is the dietary'
staple of over 90% of the population, with an annual consumption of
 
225 - 250 kg per capita. Maize is grown on approximately 55% of the
 
total arable and permhnent cropland of 2,376,000 hectares.
 

Agricultural Research Impact Assessment
 

I. INSTITUTIOVAL BASE
 

Maize research is conducted under the auspices of the Department of
 
Agricultural Research (DAR) under the leadership of the Chief 
Agricultural Research Officer (CARO) who reports to the Ccntroller of 
Agricultural Services (CAS). The Controller reports to the Principal
Secretary of the Ministry of Agriculture (MOA). 

Reporting to the DAR are the eight Agricultural Development Divisions 
(ADDs) which represent the eight major districts -- Karonga, Kasungu,
Lilongwe, Salima, Liwonde, Blantyre, Nagbu, and Mzuzu. About 30 Rural
 
Development Projects (RDPs) report into the ADDs. And in turn, 173 
Extension Planning Areas (EPAs) report into the RDPs. It appears that
 
extension services are vertically integrated into the DAR.
 

The DAR operates under an institutional and policy environment which
 
allow critical research of the maize program to be carried out with
 
adequate staff and funding. The Government of Malawi (GOM) Statement

of Development Policies (1987-1996) provides the umbrella under which 
the DAR's Agricultural Research Master Plan can be implemented. With
 
the development and review of the Agricultural Master Research Plan,

the DAR is well positioned to communicate research priorities and
 
resource requirements to national planners. The MOA has also been
 
effective in articulating its needs in proposals to the donor
 
community. Although the exact amount is not known, MOA has received
 
a significant sum of funds and material assistance from donors to
 
support agricultural research activities.
 

DAR's scientists participate actively in workshops and seminars of 
various scientific societies. Since its formation DAR has actively

pursued establishing linkages with International Agricultural Research 
Centers (IARCs), national research organizations, private sector
 
international research organizations and other euccessful maize
 
development organizations within Eastern and Southern Africa. These
 
linkages have provided for successful technology exchange, training

and consultations.
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The Malawi agricultural research department currently employees 193
 
researchers, 120 technicians and 49 assistants. Of the total number
 
of researchers 31 are expatriates.
 

DAR's Researoh Staff
 

Researchers
 
PhD 33
 
MSc 56
 
BSc 104
 

Subtotal 193
 

Technicians 120
 

Field Assistants 49
 

Total 362
 

The ratio of Technicians to Researchers is approximately 0.6 to 1,

which is significantly below the 2:1 ratio recommended by FAO and
 
the World Bank. The skills of DAR scientists cover the following

disciplines:
 

Soil Science Farm Machinery

Animal Science Soil Microbiology

Anthropology Plant Breeding

Biometrics Agronomy

Agro-forestrI Entomology

Agricultural Economics Plant Pathology

Seed Science
 

These disciplines cover about 9C Percent of the skills needed in a
 
well-staffed and well-managed research institute. Perhaps what is
 
missing from this list of disciplines are marketing disciplines

that could assist in determining the needs of farmers and consumers 
so that research efforts could be focussed to generating

technologies that will directly address these needs.
 

For the calendar year 1989/90, DAR's total research budget was 
estimated at.LCU 7.8 million (LCU - Kwacha). Personnel costs as a
 
percent of total recurrent budget are about 67 %, which is well 
within the recommended range of 70%. The agricultural research 
budget is only about 0.6%of total estimated Gross Domestic Product 
(GDP).
 

Staff and budget information on Extension Services was not
 
available at the time of this analysis.
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DAR's Estimated 1989/90 Budget 
('000 of LCU) 

Personnel Costs 2,886
 

Operating Expenses 1,422
 

Total Recurrent Budget 4,308
 

Capital 3,539
 

Total Research Budget 7,847
 

Personnel Costs as %
 
of Recurrent Budget 67%
 

Research Budget per Researcher 25
 

Total Ag. GDP 1,275,000
 

Research Budget as % of
 
Ag. 13DP 0.6%
 

Maize research is conducted by a Maize Commodity Research Team
 
(MCRT). The MCRT is lead by a National Research Coordinator (NRC)

who is a aenior maize breeder at the Chetedzi Research Station. The
 
number and distribution of the Maize Commodity Research Team by

discipline is shown below.
 

Maixe Commodity Rese.oh Team
 

Field Number Degree 

Plant Breeding 3 1 PhD 
2 MSc 

Agronomy 3 1 PhD 
1 MSc 
1 BSc 

Field Officers 5 Diploma 

Field Assistar.ts 8 Certificates 

On the basis of our analysis of the DAR's financial, organizational
and management strengths and our assessment of the adequacies of 
the linkages it has forged with external research centers,
technology transfer agents and users, the DAR receives an overall 
score of 3 for Levl I in the ARIIM matrix. 
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IZ* TECHNOLOGY GENERATION & TRANSFER
 

The DAR's maize research program is geared to maize breeding, maize
 agronomy, maize production systems, maize protection 
and maize

quality improvement. Since 1976, 
the DAR has released four new
hybrid varieties and two composite varieties of maize to the Malawi
National Seed Company. That averages variety every two
one new 

years. 
As of January 1990 the following hybrids are available from
 
the Natio~.al Seed Company of Malawi.
 

Hybrids & Composites Released By the DAR
 

White Hybrids White Composites
 

MH12 (single cross dent) UCA (Ukiriguru Composit A)

MH15 (single cross dent) CCA (Chtetdzi Composite A)

MH16 (single cross dent) Toxpeno (Pop 21)

NSCM41 (3 way dent hybrid) Kalahari Early Pearl
 

Producing a flint hybrid variety has been very difficult and this
difficulty has constrained the increase in the production of maize.
Recognizing this problem the DAR is committing a significant amount

of its breeding resources to come up with a good flint hybrid and
composite varieties. Currently, there is one hybrid (MH16) and one
composite (CCA) which are considered to be semi-flint. It is
estimated that a new flint hybrid will be available within the next
 
four years.
 

With the implementation of the DAR's Research Master Plan, both theMaize Commodity Research Team and the Adaptive Research Team (ART)are conducting adaptive and verification trials on farmers' fields.
The link between the MCRT and ART is, however, weak. The ART workis prioritized through interactions with extension agents rather
than by both the MCRT, extension agents and farmers. 

In terms 
of technology generation and transfer (Level II) DAR
received an overall score of 2 in the ARIIM matrix. Had the linkage
between researchers and farmers been stronger the DAR would have
 
attained a higher score.
 

III. INTERMEDIATE IMPACT
 

Though Maize research has a long history in Malawi and various
varieties and management technologies have been developed and

recommended, the adoption of these improved technologies by smallholder farmers, who produce approximately 90% of the maize, has
been very limited. One of the many reasons for lack of adoption of

the newer technologies is the lack of improved flint (hard
endosperm) genetic materials for use by small-holder farmers. The
flint materials when processed by traditional methods produce a
higher yield of acceptable maize flour for traditional Malawian
maize dishes. In addition, the flint varieties have better storage
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qualities and are not as susceptible to insect damage under small
holder storage conditions.
 

The low adoption rates for the new hybrid maize varieties
 
demonstrate the importance of linking research objectives to
 
farmers' needs and socio-cultural priorities. Even though hybrid

varieties have significantly higher yield per hectare than local
 
varieties under experimental -conditions, farmers have chosen to
 
stay with the local varieties for the reasons cited above. Indeed,
 
as can be seen from the table below, cropping patterns and the
 
allocation of maize fields to new hybrid and composite varieties
 
have not shifted significantly over the years.
 

Cropping Pattern
 
% of Total Land Area per Crop
 

(000 of Hectares)
 

Crop 1983 1985 1986 1987 1988 1989 
Maize 
Local 
Composite 

1,068 
26 

1,048 
21 

1,1c4 
20 

1,132 
14 

1,137 
19 

1,160 
25 

Hybrid 89 75 69 37 59 86 

Total Maize 1,183 1,144 1,193 1,183 1,215 1,271 

Ric.i 22 21 23 19 23 26 
Millet 15 17 17 18 19 18 
Sorghum 21 33 32 31 30 30 
Groundnut 145 136 176 210 176 140 
Wheat 2 1 2 3 2 2 
Sunflower 3 4 4 3 3 4 
Pulses 91 80 114 152 160 149 

Total Arable Land 2,344 2,345 2,376 2,376 2,410 2,410 

Maize
 
Local 45.561 44.69% 46.46% 47.64% 47.18% 48.13%
 
Composite 1.11% 0.90% 0.84% 0.59% 0.79% 1.04%
 
Hybrid 3.80% 3.20% 2.90% 1.56% 2.45% 
 3.57%
 

Total Maize 50.47% 48.78% 50.21% 49.79% 50.41% 52.74%
 

Rice 0.94% 0.90% 0.97% 0.80% 0.95% 1.08%
 
Millet 0.64% 0.72% 0.72% 0.76% 0.79% 0.75%
 
Sorghum 0.90% 1.41% 1.35% 1.30% 1.24% 1.24%
 
Groundnut 6.19% 5.80% 7.41% 8.84% 7.30% 
 5.81%
 
Wheat 0.09% 0.04% 0.08% 0.13% 0.08% 0.08%
 
Sunflower 0.13% 0.17% 0.17% 0.13% 0.12% 0.17%
 
Pulses 3.88% 3.41% 4.80% 6.40% 6.64% 6.18%
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In addition, there are considerable constraints that have limited
 
adoption of technologies that would have increased production of
 
maize. Movement restrictions due to poor transportation facilities
 
and availability of agricultural inputs such as fertilizers,

pesticides, and credit have been most limiting. The gap between
 
actual and potential yield per hectare is indicative of limitations
 
in the use of fertilizers. Experiment station yields range from 4
 
Mt/Ha for local hybrids and 11 Mt/Ha for improved materials. As
 
shown below, yield for hybrid maize has only been about 2.7 MT/Ha

and only about 1.5 MT/Ha for composite varieties. Yield for local
 
maize varieties has been about 1 MT/Ha.
 

Malawi Maize
 
Annual 

1986 1987 1988 1989 
Estimated 

1990 
Growth 
Rate 

Production 
('000 OF MT) 

Local 
Composite 

1,058 
35 

1,079 
23 

1,244 
22 

1,221 
44 

1,256 
46 

4.4% 
7.1% 

Hybrid 202 100 157 245 255 6.0% 

Total 1,295 1,202 1,423 1,510 1,557 4.7% 

Area 
'000 of Ha) 

Local 
Composite 

1,105 
20 

1,132 
14 

1,137 
19 

1,160 
25 

1,179 
26 

1.6% 
6.8% 

Hybrid 69 37 59 86 90 6.9% 

Total 1,194 1,183 1,215 1,271 1,295 2.1% 

Yield 
(Mt/Ha) 
Local 0.96 0.95 1.09 1.05 1.07 2.7% 

Composite 1.75 1.64 1.16 1.76 1.77 0.3% 
Hybrid 2.93 2.70 2.66 2.85 2.83 -0.8% 

Average 1.08 1.02 1.17 1.19 1.20 2.6% 

Furthermore, the statistics on the ales of fertilizer do not
 
exhibit significant increases over time.
 

Fertilizer Sales
 

1980 1983 1985 1986 1989
 
Sales (Mt.) 64,450 57,760 63,000 67,300 65,700
 

% Change (10.4%) 9.1% 6.8% (2.4%)
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The relative value of cereals versus 
the value of agricultural

inputs, i.e., fertilizers and pesticides, indicates that the price

of crops has been depressed while the price of inputs has increased
 
significantly since 1970.
 

Relative Value of Crops
 
to Value of
 

Fertilizers & Pesticides
 
(000 of $) 

1970 1975 1980 1985 

Value of Crops 
Produced 466,000 601,000 716,000 830,000 

Value of 
Fert. & Pest. 
Import 4,713 21,033 22,926 26,541 

Index 99 29 31 31 

Meanwhile, produ-er prices for maize and many other crops have
 
remained stagnan over the 
last decade, thus discouraging the
 
increased use of agricultural inputs.
 

Producer Price for Maize
 
(Kwachas/Kg)
 

1982 11.1
 
1983 11.1
 
1984 12.2
 
1985 12.2
 
1986 12.2
 
1987 12.2
 
1988 16.6
 

Overall, the DAR receives a score of 2 for Level III in the ARIIM
 
matrix.
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IV. IMPACT 

Maize is a very important food crop in Malawi. However, production

of maize has not kept up with the growth of the population which is 
about 3.3 % per annum.
 

Malawi Crop Production
 
Ent. Ent.
 

1986 1987 1988 1989 1990
 

Production (000 MT) 1,295 1,202 1,423 1,510 
 1,557
 

Crop Area (000 Ha) 1,193 1,153 1,215 1,271 1,295
 

Yield (MT/Ha) 1.09 1.04 1.17 1.19 1.20
 

Change in Yield -- (4.6%) 12.5% 1.7% 0.8%
 

Change in Production (7.2%) 18.5% 6.0% 3.1%
 

Although the production of cereals had increased by about 50%
 
between 1970 and 1989 and the production of maize has increascd by

about 58% over the same period, per capita production of cereals
 
and maize has declined steadily since the early 1970s. The decline
 
in per capita production reflects the high population growth rate.
 
The population of Malawi increased by about 81% between 1970 and
 
1989.
 

Maize Production Pattern
 
(000 of NT) 

nt. 
1970 1975 1980 1985 1986 1989 

Total Cereals 995 1,178 1,346 1,438 1,363 1,580 

Maize 900 1,000 1,165 1,355 1,295 1,510 

Maize as % of Total 
Cereals 9U.5% 84.9% 86.6% 94.2% 95.0% 95.5% 

Total Population 
(000) 

4,400 5,200 6,000 7,000 7,200 7,954 

Per Capita Production 
Total Cereals 0.23 0.23 0.22 0.21 0.19 0.20 

Maize 0.20 0.19 0.19 0.19 0.18 0.19 

As can be inferred from the following food consumption table,

agricultural research has not significantly improved the amount
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and/or quality of food consumed by the average Malawian. In fact,

the consumption of cereals, caloric and protein intakes have
 
declined since 1970 despite the improvement in the DAR's research
 
capacity.
 

Improvement In Food Conmumption
 

1970 1975 1980 1985 1986
 
Per Capita Cereal
 
Consumption (Kg/ 257 251 243 246 238
 

Per Capita Caloric
 
Intake (Calories 2,395 2,473 2,381 2,381 2,299
 

Per Capita Protein
 
Intake (Grams/da 
 73 72 69 68 65
 

On the positive side, agricultural research may have reduced
 
dependence on imported agricultural products. The trade balance
 
calculations shown below indicate that Malawi is a net exporter of
 
agricultural products. The trade balance for cereals since 1983 has
 
been positive suggesting a trend towards self-sufficiency in cereal
 
production.
 

Food Self-sufficiency
 

(000 of $) 

1970 1975 1980 1985 1986
 

Total Ag. Products
 
Total Exports 50,000 122,000 251,000 232,000 230,000

Total Imports 17,000 24,000 34,000 22,000 16,000
 

Trade Balance 33,000 98,000 217,000 210,000 214,000
 

Cereals
 
Total Exports 699 2,999 4,131 17,981 7,889

Total Imports 8,307 6,875 11,216 5,691 3,958
 

Trade Balance (7,608) (3,876) (7,085) 12,290 3,931
 

Overall, DAR received a composite score of 2 for Level IV. This
 
score reflects the fact that past research efforts have not
 
addressed farmers' and consumers' needs effectively.
 



WULTRAL fRESEARCH.IMPA CT;NDC __ 

QUESTIONS INDICATORS ANSWERS SOURCES 

... 1. Institutional Base 

A. National Level 

e! 

4 

iI" 

A.! 

A-2 

NARS Institutional Capacity 

Adequacy of NARS Policy
& Plan Formulation Process 

1.1 Ihthe NARS adequately
coordinated or highly 
fragmented? 

_1.2Does LtheNARS provide for 
adequate linkages among MOA 
research institutions, other 
relevant ministries, universities, 
NGOs, farmers, development 
projects, local agro-business, 
private sector research 
organizations? 

2.1 Does the country have aneffective organiz-ition for 

planning, management, or 
coordination of the NARS in 
line with national agricultural 
policy? 

Presence of apex management
organization (i.e., Ag. Research 
Council) 

*:NARS management and control 
centralized under few ministries 
or departments 

i Regional differences addressed 
within acoordinated framework 

,,NARS enjoy reasonable 
autonomy 

Linkages with respect to: 
Priority setting process 
NARS board membership 
Training 
Technology & seminars in 
exchange 

Contract or collaborative 
research (in & out) 
NARS ',.presentation on other 
board, 

national ag. polices. 

.Research program priorities set 
by national planners. 
NARS operating budgets 
reviewed and approved by 
national planners. 

3 

3 

NAPS, MOA 
MOP, MS&T 

NARS, MOA 
MOP, MS&T 
NGOs 
Universities 
USAID 

MOP, MS&T 

2.2 Ar existing processes adequaz Process accounts for:
for setting research priorities 
and for resource allocation? The potenial impact of the 

research thrust on the national 
economy and society, including 
the area affected, value of the 
commodity, changing demand, 
urgency of problem, constraints, 
distribution of benefits, political 
considerations, availability of 
exrcoal technology, extent of 
N1ARS staiing including scientists[ per commodity group, the 
probability and cost of research 
success. 

2 
NARS, MOA 
MOP, MS&T 

1536-003 



ISSUESQUESTIONS 

Institutional Base[. 	 2.3 Are the planning and policy 
formulation linkages between 

(Cons d.) 	 national planners and NARS 
effective? 

2.4 	 Are there adequate facilities for 
collecting, analyzing, and 
updating agricultural research 
related data? 

A.3 	 NARS Financial & Human 3.1 Does NARS receive an 
adequate level of funding
overtime? 

3.2 	 Does NARS have adequate 
control over donor-finaneed 
research? 

3.3 	 Are adequate accounting 
procedures and staff in place 
throughout the system? 

m,3o0 

INDICATORS ANSWERS SOURCES 

Extent of NARS involvement in 
formulating agricultural policies: 

input polices 
ouiout polices
foreigi, exchange polices 

3 NARS, MOA 
MOP, MS&T 

Organization and procedures for: 
Collecting baseline and time 
series data on production, 
changes in crop patterns and 

input use, natural resource 
management variables, farm 
incomes, etc. 
Data analysis & rportng 

NARS, MOA 
MOP, 
NBS 

Total budget for rescarch(i.e.,salaries & wages, operating 
expenses plus capital 

expenditures) 
% of actual funding to app.vedbudget 

Salaries & Wages as % of total 
operating budget 
Stability of funding overtime and 
by sector 
Research budget as % of Ag. GDP 
Total expenditures per researcher 
Research budget as % ofpublic 
investment in agriculture 
% of budget from external 
sources 

? NARS, MOA,MOF/Treasury,
MFTrauyMS&T 

WORLD BANK 
FAO
USAID 

Donor-financed research activities 
initiated, received and coordinated by: 

NARS
the parent ministry 
various of other ministries 

? NARS, MOA 
MS&T, 
MOF/Treasury
USAID 

Centralized Financia' 
Management System 
Clear and proper accounting 
procedures 
Timely reporting of financial 
transactions 

? NARS, 
MS&T 

MOA, 

2 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

I Institutional Base 

(Contd) 

A.4 Effectiveness of Monitoring& Evaluation Process 

3.4 

4.1 
-

Is NARS adequately staffed to 
perform research activities 
articulated in the national 
agricultural strategic plan? 

Are monitoring and evaluation 

process- adequate? 

Size of system (number or 
scientists) 
Quality or system (number or 
postgraduate to BS) 
Ratio of trained technicians to 
scientists 

*,Distribution of researchers by 
commodity and/or disciplines 

Active annual process
#of projects revised or canceled 

NARS, MOA 
MS&T 
WORLD BANK 

FAO 

NARS, MOA 
MS&T 

* Provisions for external reviews 
*-Peeror expert review 

I of projects redesigned 

A.5 Soundness orNARS 
External Linkages 

t.research , 

5.1 Does the NARS haveLikgswtrepcto3NASMA
satisfactry linkages with n kgtechnologyexchange 

IARC%, developed countries, .triigUveiie 

international private sector .ntring 

institutions (e.g.. . ntatrintro-usiel? consultation 

MS&T, MOE 

Uieste 

B. lastitute/Program Level 

B-1 Appropriateness of the 
Program Planning and 
Management Process 

conceived research plan? 
Program plan incorporates: 
- farmer organizations feedback 
- agro-ecological, provincial, 

and cultural differences 
Plan articulates priorities and 
allocates resources 
Plan includes program budget 
with projections for salaries & 
wages, capital expenditures and 
operating expenses 
Plan is properly documented 

NARS, MOA 
MS&T, MOP 

1.2 Is program adequately funded? Proportion of funding to 
requested budget 
Expenditures directly controlled 
by program/station 
Funds are received on a timely 
imanner 

3 
NARS, MOA 
MS&T.MOF 
USAID 

15364JO3 
(J 

3/t 



QUESTIONS INDICATORS ANSWERS SOURCES 

1 Institutional Base 

(Contd) 

1.3 Are programs adequately 
staffed? 

. 

Size of program (I of scientists 
per programs) 

Quality of program (I of 
postgraduates to BS) 
Ratio of technicians to scientists 

NARS, MOA 
MS&T 

WORLD BANK 
FAO 

B.2 
• r2.1 
Soundness of 
Institute/Program Linkages 

-
Within programs am: linkages 

among disciplines adequate? 
Programs designed and worked 
on by a multi-disciplinary team 
Program results reviewed by a 

3 NARS, MOA 
MS&T 
Universities 

" .makers, 

multi-disciplinary team 
Institute and programs have both 
formal and informal linkages with 
clients, including extension 
services, provincial-level policy 

universities, farmers, 

t ON 
S B.3 Effectiveness of Program 

private sectr research and 
agro-business organizations for 
problem identification, program
formulation and execution. 

B Monitoring & Evaluation 3.1Proces 

Processand 

C. Sufi~iea~y othe 

Institutional Capacity of 

Are program level monitoring 
evaluation systems 

adequate? 

Active annual process 
Iof projects 

Provisions for external reviewsiPeeror expert review 
of projects redesigned 

?NARS, 

MS&T 
MOA 

Extension Services I 1 Is there an adequate 
institutional base for extension? 

Presncc of APEX managemen, 
(i.e. Extension Services Consul) 
Extensions management & 

control centralized under few 

3 NARS, 
MS&T 

MOA 

ministries and departments 
Extensions enjoy reaonable 
autonomy 

1.2 Are extension services 
receiving an adequate level of 
funding overtime? 

Total budget for extension (i.e., 
salaries & wages, operating 
expenses plus capital 
expenditures) 
% of actual funding to approved 
budget 

Salaries & Wages as % of total 
operating budget 
Stability of funding overtime and 
by sector 
Extension budget as % of Ag. GDP 
Total expenditures per extension 
officer 

? NARS, MOA 
MS&T 
MOF/Treasury 
WORLD BANK 
FAQ 
USAID 

Extension budget as % of public 
investment in agriculture. 
% of budget from external 

sources 

1536-Mu tl t~o)4 



ISSUES QUESTIONS 

i! I. Institutional Base 1.3 Do extension services have 
adequate control over 

(Contd) donor-financed extension 
programs? 

S.4 la the extension service 
adequately Staffed? 

, 4.Distribution 

fA, 

1.5 How suitable are the methods 
developed to monitor and 

evaluate technology transfer 
and adoption? 

1.6 How appropriate areetninfne ikgs
extesion-farmer linkages 

INDICATORS 

Donor-financed extension activities 
initiated, received and coordinated by: 

Extension Service 
the parent Ministry 
":cious of other ministries 

.Total number of extension workers 
(i.e., extension officers) 

of extension workers 
by gender
Farmers per extension agent 

Accuracy of adoption reports 

3 

3 

ANSWERS SOURCES 

NARS, MOA 
MS&T 
MOF/Treasry 
WORLD BANK 
USAID 

MOA 

NARS, MOA 

Fe y iFrequency of visits3 
monsration plots 

Number of scheduled farmer 
meetings with subject matter 
specialists 

NARS, MOA 

Sample Survey 

1536-03 
-tIt1/90) 



_____ISSUESQUESTIONS INDICATORI ANSWERS 	 SOURCES 

Hil. Technology 

i'- Generation & 

Transfer
 

A. 	 Research System Output 

tM , A.1 Rate ofTechnology 1.1 Have new varieties and Number of technologies 2NARS, 
Generation technologies been developed generated 

MOA 

and released? 	 Number of technologies released 
* Number of scientific, technical 

and farmer level publications 

1.2 	 Does the Menu of % of released varieties responding 2 NARS, MOA 
technological choices developed to low and high
and offered to .:.rmers input systems 
accommodate different systems Proportion of technologies 
and situations? 	 responding to specific NRM issues 

. Divisibility of package 

A.2 	Suitability ofTraining 2.1 Issufficient training plannedMm" and given to collaborators an. Number trained by category 2Programs 	 aient (ST & LT Training)cTraining 	 NARS, MOAaligned to goals of 

program 
Adequate funding ear-marked for 

B. 	 Interaction between training
 
Research & Extension
 

1.1 	 Is the collaboration between NARS, MOA 
B. 1 	Effectiveness of the research and extension Frequency of interaction 3 

Collaboration between effective? Liaison officer
 
Research & Extension Baseline rurvey participation


Program-level or centr-level 

planning meetings 
Regularly scheduled field days 
Publications 
Regularly scheduled workshops 
OFR or other trials 

system exists.Tri, 	i"nlg 


NARS, MOA 
1.2 	 Is there a satisfactory feedback Numbet ofprograms changed 2 MS&T 

mechanism o researchers? based on feedback from 
extension.
 

1.3 	 Is there a suitable feedback Regularly scheduled meetings of 3 	 NARS, MOA 
mechanism to policy makers? research & extension staff with MS&T,MOP
 

policy makers 

15364003 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

II. Intermediate Impact 

t A. Technology Adoption & 
Utilization 

A.l Level of Technology 
Adoption 1.1 Have new technologies been 

adopted by farmers? 
Number of technologies adopted 
- New seed varieties 

2 
NARS, MOA 
Sample Survey 

|js - Other technologies (specify) 
* Completeness of adoption (for 

each technology) 

1.2 How beneficial was each Shorter maturity 2Sample Survey 

technology as viewed by 
farmers? 

Increased yield 
Improved quality 

LI 
- 2 ... 

Improved Tazte 
Higher price
Resistance to biological stress 

etter storage life etc: 

1.3 How widely has each new 
technology been adopted? 

% of total arable area affected by 
the new technology 

2 MOA 
NBS 

*% of total crop adopting the new 
technology 

Sample Survey 
District Commissioners 

* % of total program area affected 
by new technology 
% of farmers adopting new 
technology 
- in crop area 

7 W-1- in program area 
by farm size 

- by gender 

A.2 Restrictiveness of the 
Constraints to Adoption

' 

2.1 How severe are the major
ecological factors limiting
adoption? Soil Problems (fertility,salinity,ieNARS,alkalinity, impeded drainage tc.)

Climatic variability (temperature, 
MOA 

variability and distribution of 
rainfall) 
Slope 
Pests 

,tOV9)7 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES 

I. Intennediate Impact 

(cond)adoption? 

2.2 Isthe availability and supply of 
key agricultural inputs limiting 

Sufficient supply of farm inputs 
Appropriate choicc of input 
(packaging size/quantity, toxicity, 

2 NARS. MOA 
Sample Survey
Central Bank 

application difficulty, and USAID 
storability) 
Timing of input purchase 
Accessibility to farmers 
(conditions of rural roads and 
availability of nearby input 
distribution outlets)
Availability of crd: 
Prices of inputs 

2.3 How formidable are market 
onsraints? Farm to market transportation: 2NBS 

MOAMOPW 

- average distance farm to market 
- proportion of transport cost to 

Sample Survey 

Marketing Boarcls 
total cob! 

Farmgate vs market price 
Required mtrketing channels 
Nature & availability of market 
information 

2.4 24How adequate ameprocessing 
and storage facilities? 

Avail~Onerousof et stodarkeNOecsm~tn tnad 
S 

MOA, 
Losses & deterioration of quality:
- On-farm 
- Off-farm 
Sufficient capacity 

2NBS 
Sxmple Survey 
Comnmodity Boards 
Cooperatives 

2.5 How significant are the 
producr r disincentives created Special Studies 
by restrictivegoverment Price & Tax policies USAID 
pc.hIcies? Subsidies WORLD BANK 

Overvalued exchangc rate 

2.6 How has the technological
change influenced government 
policy? . nce and/or subsidy policy 3 

Special Studies 
USAID 

Input policy WORLD BANK 
Marketing policy 
Tax policy 
Exchange rate policy 
Land reform 
Public investnnt in irrigation, 
infrastructure, and institutional 
support to research & extension 

536-O3 
(111m) 
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ISSUES 

,4IV. Impact 

(Contd) 

Son Net Farm 

' Income 

D. 	 Consequences on Food 
- Security 

RNBS, 


E. 	 Effect on Rural 
Agro-Industrial 

Transformation 

F. Impact on Nutritional
Improvement 

QUESTIONS 

1.I 	 Has there been an increase in 

net farm income-, 

1.1 	 Has agricultural research 

improved food security? 

1.1 	 To what degree has 
agro-industrial transformation 

occurred? 

1.1 	 Has agricultural research
improved health? 

INDICATORS 


Change innet farm income 

(distribution & by commnodity 

composition) at 

national aggregate level in 

e 
I terms. 

Change in net farm income per
 
farm in real terms disagg,.ated
 
by farm size, male per female
 
household heads, by commodity 

Change in per capita food 3 

production by major commodities 

Reduced variability in agricultural 
production. 
Change in per capita f,,x)d 
imports by value by major 
commodities 
Change in food exports by value 
Adequate carryover 
stocks of basic food stuffs 

Icreased rural employment 2 
Increased number of rural-based 

small enterprises by regions 

(female vs male-owned) 
Increased rural savings 

Reduction in number of people inpoverty 
Increased caloric consumption per 
capita 
Improved weight to age ratio in 
children 
Increased longevity 

ANSWERS 	 SOURCES
 

NBS,MOA 

USAID 

WORLD BANK 
Sample Survey 

NBS, MOA
WORLD BANK 

FAQ 

MOA
 

WORLD BANK 
FAO
 

NBS, 	 MOA 
MOH
 
WORLD BANK
 

FAO
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ANNEX D
 

Cameroon Maize Breeding In the Western
 
Highlands
 



MAIZE BREEDING IN THE WESTERN HIGHLANDS 1
 

General ProJect Description 

When the original ITA p t team 
arrived in Cameroon in 1981-1982, little 
significant work had been done in cereals 
improvement in Cameroon. One importantimpepoemnt tisn as n neo rkn on 
exception to thnis rule was 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 m). The highland varieties 
included Polyhybrid 290 developed by Mr. 
Praquir. at Dschang in the 1960s and several 
varieties developed by Dr. Ayuk-Takim inthe 
1970s (COCA, BACOA, MLC, COCAB, and 
BACOB). Polyhybrid 290 was actively 
extended to farmers by UCCAO for several 
years prr 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, dte TLU tested selected varieties 
provided through CIMMYT to NCRE'smaize breeder and several varieties from 

Zaire. 

The TLU 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' p!ots. The third 
approach involves the provision of 
"mini-kits" and was implemented beginning 
in 1983. The mini-kits contain all the 

necessary to perform a field trial 
including seed, fertilizer, measuring string, 
plot labels, instrction sheet, observation 
sheet and a preaddressed envelope. 'Abe 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 a brief report prepared by Dennot McHugh entitled "NCRETLU On-Fanm Maize 
and Rice Research and the Adoption of kpoved Practices iuthe Western Highlands of Cameroon (1982-89)," 

C.1468CC.CHP
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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 
pertormance. 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 maiie varieties, it .,-sould 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 Eh c beans or 
groundnuts. 

Applying the Evaluation Framework 

Level I: Instiutonal Base. 

The )verview of the NCRE project as 
noted above applies to this particular section 

as well. However, there are particular aspects 
of the institutional base that are specific to the 
Western highlands. In particular is the 
important ;ole 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 
fertifizer 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. 
Thes,. 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 
resea'chers appear to have wide latitude in 
carrying out their research in accordance with 
the overall NCRE plan. Staff turnovexr 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 



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 farmeis 
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 Bambui 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 andTransfer. 

Researchers have had numerous training 
opportunities under the NCRE project. 

C-1 468CC.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 proje,. would have been 
helpful. Over time the research program has 
moved more and more from the station to the 
farm. And, with that, th.. 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 farmerm) 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 field, 
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 
cannoi 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. 
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AGRICULTURAL RESEARCHJMPACTINDICATORS A.. 
 K .. 

ISSUES QUESTIONS INDICATORS 	 ANSWERS SOURCES
 

I. 	 Institutional Base 

A. 	 National Level 

A.I NARS Institutional Capacity 	 1.1 Isthe NARS adequately Presence of apex management 2 NAPS, MOAcoordinated or highly 	 organization (i.e., Ag. Research MOP, MS&T 
fragmented? 	 Council) 

NARS management and control 
centralized under few ministries 
or departments 
Regional differences addressed 
within a coordinated framework 
NARS enjoy reasonable 

autonomy 

1.2 	 Does the NARS provide for Linkages with respect to: 3 NARS, MOAadequate linkagcs among MOA 	 Priority setting process MOP.MS&T 
research institutions, other NARS board membership NGOsrelevant ministries, universities, 	 Training UniversitiesNGOs, farmers, development 	 Technology & seminars in USAID 
projects, local agro-business, 	 exchange 
private sector research 	 Contract or collaborative 
organizations? 	 research (in& out) 

NARS representation on other 
boards


A-2 Adequacy of NARS Policy 2.1 Does the country have an
 
Formulation& la FrultinPrceProcess ePlan Researchnational ag.programspolices.support
effective organization for 2NARS, 	 MOAMOP, MS&T 

planning, management, orcoordination of the NARS in 	 Research program priorities setby national planners. 

linewith national agricultural NARS operating budgets 
policy? reviewed and approved by 

national planners. 

2.2 	 Are existing processes adequate

for setting research prioritie Process accounts for: 
 NARS, MOA 
and for resource allocation? The potential impact of the MOP, MS&T

research thrust on the national 
economy and society, including 

the area arTected, value of the 
commodity, changing demand, 
urgency of problem, constraints, 
distribution of benefits, political 
considerations, availability of 
external technology, extent of 
NARS staffing including scientists 
per commodity group, the 
probability and cost of research 
success.
 

15364
(11190) 



:," ISSUES QUESTIONS 

1. Institutional Base 2.3 Are the planning and policy 
formulation linkages between 

(Cont d.) national planners and NARS 
effective? 

2.4 Are there adequate facilities for 

collecting, analyzing, and 
updating agricultural research 
related data? 

A.3 NARS Financial & HumanResources Stren ,h 3.1 - Does NARS receive an
adequae levl of fndi2gNARS, 
adequate level of funding 

i 

3.2 Does NARS have adequate
control over donor-financed 
research? 

3.3 Are adequate accounting 

procedures and staff in place 
throughout the system? 

mngo) 

INDICATORS ANSWERS SOURCES 

Extent of NARS involvement in 
formulating agricultural policies: 

input polices 
output polices 

*"foreign exchange polices 

NARS, MOA 
MOP, MS&T 

Organization and procedures for: 2 NARS, MOA 

Collecting baseline and time 
series data on production, 
changes in crop psuerns and
input use, natural resource 

MOP, 
NBS 

management variables, farm 
incomes, etc. 
Data analysis & reporting 

Total budget for research(i.e., 
salaries & wages, operating 
expenses plus capital 
expenditures) 

* % of actual funding to approved 
budget 
Salaries& Wages as % of total 
operating budget
Stability of funding overtime and 

by sector 
Research budget as %of Ag. GDP 
Total expenditures per researcher 
Research budget as %of public 
investment in agriculture 
%of budget from external 
SOUrces 

MOA, 

MOF/Treasury,
MS&T 
WORLD BANK 
FAO 
USAID 

Donor-financed researh activities 
initiated, received and coordinated by: 

NARS 
the parent ministry 
various of o&.er ministries 

NARS, MOA 
MS&T, 
MOF/Trasury
USAID 

Centralized Financial ? NARS, MOA, 

Management System 
Clear and proper accounting 

procedures 
Timely reporting of financial 
transactions 

MS&T 

2 



ISSUES 

1. Institutional Base 

(Contd) 

A.4 	 Effectiveness of Moti 
& Evaluation Process 

A.5 Soundness of NARS 
External Linkages 

T 

B. 	 Institute/Program Level 

B. 	 Appropriateness of the 
Program Planning andManagement Process 
Mana__emeProces 

3.4 

4. 

5.1 
-

. 

-

1.2 

QUESTIONS 

Is NARS adequately staffed to 
perform research activities 
articulated in the national 
agricultural strategic plan? 

A monitoring and evaluation 
processes adequate? 

Does the NARS have 
satisfactory linkages with
IA4 eeoedcutis 
IARrs. developed countries. 
international private sector 
research institutions (e.g.,

? 

DProgram 

conceived research plan? 

Is program adequately funded? 

INDICATORS 

Size of system (number of 

scientists) 

Quality of system (number of 

postgraduate to BS) 


Ratio of trained technicians to 
scientists
 
Distribution of researchers by
commodity and/or disciplines
 

Active annual processfof projects revised or canceled 

Provisions for external reviews
 
Peer or expert review
 
I of projects redesigned 

technology exchange 
training 

networking
consultation 

plan incorporates: 
amrognztosfebcfaner organizations feedbackMOA 

- agro-ecological, provincial.
and cultural diflerences 

Plan articulates priorities and 
allocates resources 
Plan includes program budget 
with projections for salaries & 
wages, capital expenditures and 
operating expenses 
Plan is properly documented 

Proportion of funding to 

requested budget 

Expenditures directly controlled 

by program/station 

Funds are received on a timely
 

manner 

ANSWERS 


3 

3 

SOURCES 

NARS, MOA 
MS&T 
WORLD BANKFAO 

NARS. MOAMS&T 

NARS, MOAMS&T, MOE 

UiesteUniversities 

MS&T, MOP 

NARS, MOA 
MS&TMOF 
USAID 

1 536430) 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES
 

' . Institutional Base 

(Contd) 

1"3 Ar programs adequately 
staffed? 

Size ofprogram (I of scientists 
per programs) 
Quality of program (# of 

3 NARS, MOA 
MS&T 
WORLD BANK 

4 postgraduates to BS) FAO 
" Ratio of technicians to scientists 

B. 2 Soundness of 
"nstitute/Program Linkages 

21 Within programs arc linkages 
among disciplines adequate? 

Programs designed and worked 
on by a multi-disciplinary team 

4 NARS. MOA 
MS&T 

*1Program results reviewed by a Universities 

4t4, multi-disciplinary team 
institute and programs have both 
formal and informal linkages with 
clients, including extension 
services, provincial-level policy 
makers, universities, farmers, 
private sector research and 
sgro-business organizatiors for 
problem identification, program 

" 
*2 

B.3 
. 

:-Process 

* Effectiveness of Program 
Monitoring & Evaluation 
Processadevuatn 

3.1- Are program level monitoringn vlato ytm
sof 

formulation and execution. 

Active annual process.
projects revised or canceled 

AS 
MS&T 

O 

dut.Provisions for external reviews 

. Peer or expert review 

InC.Sufficiency of the 
*.I of projects iedecigned 

Insititutional Capacity of 
Extension Services 1.1 Is there an adequate Presence of APEX management 3NAR, MOA 

institutional base for extension? (i.e. Extension Services Consul) MS&T 
• Extensions management & 

control certralized under few , ministries and d:nartmenta 

* Extensions enjoy reasonable 
autonomy 

1.2 Are extenaion services 
receiving an adequate level of 
funding overtime? 

Total budget for extension (i.e., 
salaries & wages, operating 
expenses plun capital 
expenditures) 

3 NARS, MOA 
MS&T 
MOFTreaury 
WORLD BANK 

* % of actual funding to approved FAO 
budget 
Salaries & Wages as %of total 

USAID 

operating budget 
Stability of funding overtime and 
by sector 

*.Extension budget as % of Ag. GDP 
Total expenditures per extension 
officer 

*]Extension budget as % of public 
investment in agriculture 

, % of budget from external 
sources 

1536-OO3 
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ISSUES QUESTIONS 

i 
it 

I. InstitutionalBase 1.3 Do extension services hsvc 
adequate control over 

(Conid) donor-financed extension 
programs? 

1.4 Is the extension service 

adequately staffed? 

1._.5 How suitable are the methods 

developed to monitor and 

evaluate technology transfer 
and adoption? 

1.6 How appropiate are the 
extension-farmer linkages? 

INDICATORS 

Donor-financed extension activities 
initiated, received and coordinated by: 

Extension Service 
the parent Ministry 
various of other ministries 

Total number of extension workers 

(i.e., extension officers) 
* Distribution of extension workers 

by gender 
Farmers per extension agent 

Accuracy of adoption reports 

? 

? 

3 

ANSWERS SOURCES 

NARS, MOA 
MS&T 

MOF/Treasury 
WORLD BANK 
USAID 

MOA 

NARS, MOA 

Frequency of visits 

Demon ratio- plots 
Number of scheduled farmer 
meetings with subject matter 
specialists 

3 

NARS, MOA 
Sample Survey 

(I1/90) 
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ISSUES QUESTIONS INDICATORS ANSWERS SOURCES
 

U . Technology 
Generation & 
Transfer 

A. Research System Output 

,-

A.1 Rate of Technology"-

Generation 
1.1 Have new varieties and 

technologies been developed 
and released? 

Number of technologies 
generated 
Number of technologies released 

.Number of scientific, technical 
and farmer level publications 

3 
NARS, MOA 

1.2 Does the Menu of 

technological choice& developed 
and offered to farmers 
accommodate different systems 

and situations? 

% of released varieties responding 

to low and high 
input systems
Proportion of technologies 

responding to specific NRM issues 

Divisibility of package 

3 NARS, MOA 

A.22.1 

Progr 

Isu.cient training plannedand given to collaborators and 

clients? 

. Number trained by category(ST & LT Training) 

.Training aligned to goals of 

3 
NARS, MOA 

B. Interaction between 
Research & Extension 

program 
Adequate funding ear-marked 
training 

for 

BI Effectiveness of the 
Collaboration between 
Research & Extension 

.1 Is the collaboration betweeie 

research and extension 

effective? 

Frequency of interaction 

Liaison officer
Baseline survey participation 
Program-level or center-level 

NARS,MOA 

planning meetings 
Regularly scheduled field days 

* Publications 
* Regularly scheduled workshops 

OFR or other trials 
Tracking system exists. 

*1"; 1.2 Is there a satisfactory feedback 
mechanism to researchers? 

Number of programs changed 
based on feedback from 
extension. 

? 
NARS, 
MS&T 

MOA 

1.3 Is there a suitable feedback 
mechanism to policy makera? 

Regularly scheduled meetings of
research & extension staff with 

policy makers 

2 NARS, MOA 
MS&T, MOP 

t536.00i3 
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ISSUES QUESTIONS 

III. Intermediate Impact 

A. 

A.1 

Technology Adoption & 
Utilization 
Level of Technology 

AdopIon 1.1 Have new technoiogies been 
adopted by farmers? 

1.2 How beneficial was each 

technology as viewed by 
fermera? 

1.3 

I 

How widely has each new 

technology been adopted? 

A.2 Restrictiveness of the 
ConstraintstoAdoption 

2.1 How severe are the mijor 
ecological factors limiting 
adoption? 

INDICATORS ANSWERS SOURCES
 

NARS. MOA 

Number of technologies adopted 
- New seed varieties 
- Other technologies (specify)
Completeness of adoption (for 
each technology) 

3 Sample Survey 

Shorter maturity 3Sample 
NARS 

Survey 

Increased yield 
Improved quality 

* Improved Taste 
Higher price 
Resistance to biological stressBetter storage life etc: 

% of total arable area affected by 3 MOA 

the new technology 
% of total crop adopting the new 
technology 

% of total program area affected 
by new technology 
%of farmers adopting new 
techn- ogy 
- in crop area 

NBS 
Sample Survey 
Districtl Communisioner 

- in program area 
by farm size 
by gender 

Soil Problems (fertility, alinity, 
alkalinity, impeded drainage etc.) 
Cl.matic variability (temperature, 

3 NARS. MOA 

variability and distribution of 
rainfall) 
Slope 

.Pests 

(11/90) 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES
 

II. Intermediate Impact 

(contd) 

2.2 Is the availability and supply of 
key agricultural inputs limiting 
adoption? 

Sufficient supply of farm inputs 
Appropriate choice of ;put 
(packaging sizelqua-!ity, toxicity, 

3 NAR.S, MOA 
Sample Survey 

Central Bank 
application difficulty, and USAID 
storability) 
,Timingof input purchase 

*.Accessibility to farmers 
(conditions of rural roads and 
availability of nearby input 
distribution outlets) 

" Availability of credit 
t . h!!es of inputs 

2.3 How formidable am market 
constraints? Farm to market transportation: 3 

MOA, MOPW 
NBS 

- average distance farm to markc 
Sproportion of transport coat to 

Sample Survey 
Marketing Boards 

total cost 
Farm.ate vs market price 
Required marketing channels 

n. Nature & availability of market 
information 

2.4 How adequate are processing 
a7d storge facilities? and 

Onerous marketing standards 
torae failites7MOA.Losses & deterioration of quality: 2NBS 

. 

-On-farm 

- Offfarm 
Sufficient capacity 

Sample Survey 
Commodity Boards 
Cooperatives 

2.5 How significant are the 
producer disincentives created 
by restrictive governmen;
policies? 

Price & Tax policies 
Subsidies 
Overvalued exchange rate 

Special Studies 
USAID 
WORLD BANK 

.i., 
" 

2.6 How has the technological
change influenced government Price arid/or subsidy policy 2Special Studies 

policy? .Input policy USAID 
, Marketing policy

Tax policy WORLD BANK 

Exchange rate policy
Land reform 

SPublic 
investment in irrigation, 

infrastructure, and institutional 
support to research & extension 

c I, } 



ISSUES QUESTIONS INDICATORS ANSWERS SOURCES
 

*. IV. Impact 

A. Impact on Agricultural 
Productivty I1 By how much has the 

technology increased 
agricultural productivity? 

For relevant crops: 
Change in yield 
Stability of yield 
Change in aggregate production 

* Change in gross value of 
production per farm by farm size 

2 
NRS 
MOA 
WORLD BANK 
FAO 
Sample Survey 

1.2 Has the technology caused a 
significant increase in 
agricultural investment in the 

program area? 

. 

Investment in farm improvement 
(e.g., drainage, liming, soil 
conservation, fencing water 

supply, buildings, machinery. 
livestock, trees, roads); 
Electrification 

? NBS 
MOA. MOPW 
Sample Survey 

1.3 Has the new technology 
affected farmers cropping 
intensity? 

Soil cultivation 
Weed control 
Planting date 

?" Sample Survey 

* Population 

.Irrigaion 

Mechanization 

1.4 Has the new technology 

increased expenditures on 
agricultural inputs? 

Ferlizer 

Pesticides 
LIabor 

Sample Survey 

Power 

1.5 Has there been a technology 
related shift in farming systems? 

SInter-cropping 

Alley cropping 
Crop substitution 
Introduction of livestock into 

2 Sample Survey 

B. Effect on the Natural 

Resource Base 
system 

Changes in: 3 
Sample Survey 

1.1 How sustainable is the 
technology adopted? 

land use 
farm size 
forest cover 
erosion 

* sedimentation 
d--;.rtification 

* salination 
pollution 

536,) 
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Iv. 

C. 

A 

D. 

E. 

r-i. 

i,~Q F. 

ISSUES 

Impact 

(Contd) 

Influence on Net Farm, 
Income 

Consequencea on Food 
Security 

i 

Effect on Rural 
Agro-Industrial 

Transformation 

Impact on Nutritional 
improvement 

QUESTIONS 


1.1 	 Has there been an increase in 
net fArm income? 

1.1 	 Has agricultural research 
improved food security? 

1.1 	 To what degree has 
agro-industrial transformation 

occurred? 

1. 	 Hsagiclurl eeac 
-~ 1-. Has agricultural research 

improved health? 

INDICATORS 


Change in net farm income 
(distribution & by commodity 

m co position) at 

national aggregate level in 


rca I terms. 
Change in net farm income per 
farm in real terms disaggregated 
by farm size, male per female 
household heads, by commodity 
Change in per capita foodO 

production by major commodities 

Reduced variability in agricultural
production. 

Change in per capita food
 
imports by value by major
 
commodities
 

Change in food exports by value 
Adequate carryover
stocks of basic food stuffs 

Increased rural employment ? 
Increased number of rural-based 

small enterprises by regions 
(female vs male-owned) 
Increased rura savinps 

Reduction in number of people in 2 

poverty 
Increased caloric consumplioa per 
capita 
Improved weight to age ratio in 
children 
Increased longevity 

ANSWERS 	 SOURCES
 

NBS, 	 MOA 
USAID 
WORLD BANK 
Sample Survey 

A 

FAO 

NES, 	 MOA 
WORLD BANK 
FAO 

NBS, 	 MOA 
MOHMO A 

WORLD BANK 
FAO 

i53-D 
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