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Abstract

Rural poverty in India is a problem much less of tctal food
availability than of who produces the food and who has the income to
buy it, A high priority is therefore to enable the tens of millions of
resource-poor farm families to increase their production and imgrove
its gtability. The normal 'transfer -of-technology' model for agricul-
tural research has builtfin biases waich favour resource-rich farmers
whose conditions resemble those of research stations. Transfer-of-
technology appruaches have been modified through on-farm trials and
demonstrations but the basic model and approach remain the same. A
second emerging model is 'farmer-first-and-last'. This starts and
ends with the farm family and the farming aystem. It begins with
holistic and inter disciplinary appraisal of farm families' resources,
needs and problems, and continues with on-farm and with-farmer R
and D, with scientists, experiment stations and laboratories in a
consultancy and referral role. Farmer-first-and-last fits the needs
and oppt‘)rtunities of resource-poor farm families better than transfer-
of-technology, bu. there are obstacles to its development and introduc-
tion. These can be tackled stép-by-step, through combinations of
methodological innovation, interdisciplinarity including the social
sciences, and provision of suitable resources, rewards and training.
Farmer-first-and-last approaches promise a greater contribution from

agricultural research to the eradication of rural poverty in India.

The views exm‘es:ed in this paper are those of the authors and not
necegsarily those of the Ford Foundatmn. Cumments on the paper
will be much appreciated.



"The future of our agriculture...depends on th¢ success
with which we can help the small and illiterate farmers
to take the many small steps which alone can lead to
improved metiaods of farming'

M.S. Swaminathan 1982:53

Resource-poor Farmers: Need and Opportunity

The economic and social benefits from agricultural research
can be extremely high. Benefit-cost ratios can exceed those for
almost any other form of investment. ~The dramatic advanc2s in
productivity achieved in the green revolutim in irrigated wheat in
Northwest India in the late 1960s present what is perhaps thez
internationally best known example. It is true that the preconditions
(groundwater, canal water, electrification, infrastructure, land
consolidation, potential access to inputs, etc.) were in place to
provide an almost ideal environment for the new stiff-and short-
strawed HYVs of wheat when they were introduced. But behind
the success also lay the imaginaticn of scientisis who brought to
bear their powerful skills on a perceived need and opportunity.

The argument we will develop in this paper is that agriculiural
scientists today are also faced with a need and an opportunity;

that it is different; and that it requires a different soluticn through
new methodology and skilis.

The green revolution strategy was evolved in an era when
the problem of poverty and hunger was seen largely as a problem of
production, of growing more food. Since lack of food could lead to
undernutrition and starvation, it seemed logical to attribute under-
nutrition and starvation, when they were found, to foad shortages.

If enough food could be produced, hunger would be vanquished. Given
tnhe diagnosis, the strategy was well conceived. It concentrated on
those farmers and those areas with the greatest apvyarent potential for
produecing more food. If it favoured the better-off farmers and the
better -endowed areas, this was justified since they presented the
conditions in which the new high-yielding technolozies generated on
research stationg could most readily be adopted. The Intensive
Agricultural District Programme, thought out on these lines, was
targetted to districts with good irrigation and good infrastructure.

It was a policy of consciously betting on the strong, and its successes
in Northwest India are well-known.



In the past decade there have been significant shifts in
understanding of poverty and hunger and in priorities. In terms of
naticaal economy, total food prodiction remains very important. In
1883 India imported about 8 million tons of foodgrau'.ns.1 following five
years of stagnation in total foodgrain production. Although parformance
in 1982-4 is better (estirnated at 142 million tons), there remains a
need to achieve much higher and more stable production, with an
aggregate gross demand for fucdgrains estimated at 225 million tons
by the year 2000. Vast rainfed dryland areas have yet to register
significant progress, and they constitute some 75 per cent of the
cropped area of the country, contributing about 42 per cent of total
food production. Attention has shifted towards giving higher priority
to raising production on these rainfed lands.

Supporting this shift, it is also recognised that increased
food producticn alone is not sufficient to overcome rural poverty.
In the new understanding, most elegantly and eloquently demonstrated
by Amartya Sen (1981, 1982), famines and family food shortages result
much less from shortages of food supply, and much more from lack
of means to grow it or of income to buy it. This is especially so in
India where as a result of public information, political commitment,
and good organisation, and in contrast with China, food supply
shortages are not permitted to occur on any scale. In the words of
M.S. Swaminathan: 'Famines in India are often famines of work
rather than of food, since when work can be kad and paid for, food
is always forthcoming' (1983:461 2). For overcoming rural poverty,
much more important than total food produced is the question of who
produces it and who can obtain it. This directs attention towards
the needs and interests of those who were largely by-passed by the
green revolution technologies, the tens of millions of farm familieg
who are resource-poor.

A resource-poor farm family is defined as one whose
resources of land, watler, labour ind capital do not currently permit
a decent and secure family livelinood. Such families include many
though not all of those with marginal (0-1 ha) and small (1-2 ha)
farm holdings and many others with more than 2 ha but whose land is
infertile, vulnerable to floods or ercsion, or subject to low and
unreliable rainfall. The abbrevaticn RPF refers to resource-poor
fsrm or resource-poor farmer according to context.

1. Report of the Directorate of Economics and Statistics, Ministry of
Agriculture, Government of India, 1982.



Three major reasons can be given for orienting more
agricultural research to serve the interests and fit the conditions
of RPF families, so defined:

i. sgocial justice. RPF families include many of the poorest and
most vualnerable people. heir numbers are very large. At
least three-quarters of operational holdings in India are less
than 2 ha (Kalra 1981) and they must number over 60 million.
However, some farmecrs with less than 2 ha are not RPFs, and
some with more are. If arbitrarily these are taken as cancelling
out, we wouly have 60 mjllion families, or some 300 million
people, in thiz category. Substantial breakthroughs in adoptable
technology for RPF families might thus have a widespread
impact on poverty.

ii. production., The social justice argument is enough in itself.
But in addition, RPFs comprise well over one qucrter, perhaps
between one third and one half, of the area of land under
operational holdings, much of it rainfed. (Holdings under 2 ha
constitute about one quarter). Increases in the productivity of
this land would therefore have a substantial impact on total
production. Thke production pctentiai on RPFs will almost always
be less than on resource-rich farms, but past relative neglect
and failures promise that the potential that exists for increased
production is still largely unexplcited. Moreover, there ig
potential for reducing risks for RPFs, which is very important
for them, besides enabling them to increase production,

iii. employment. Improved farming systems for RPFs should
generate productive work round more of the year. High
proportiong of additional income among the poor, such as
RPF families, are also spent on locally produced consumption
and capital goods, and these purchases in turn generate employ-
ment for others.

The question is, then, how agricultural research can be
oriented efficiently to serve the needs and conditions of RPF families.
To seek answers to that question, we will examine two contrasting
models for agricultural research.

1. Many caveats deserve to be made concerning this figure. Even if
the true figure is less, however, the magnitude would remain very
large,



Model A: Transfer-of-Technology

T ne transfer-of-tecnnology model is deeply embedded in the
thinking of many professions and disciplines around the world. It is
part of the structure of centralised knowledge in which power, prestige
and rrofessional skills are concentrated in well-informed 'cores' or
centres.! Thege cores or centres generate new technology which then
spreads (or does not spread) to the peripheries. Highly trained civil,
mmechanical and agricultural engineers, medical scientists, agronomists
and others develop technologies in laboratories, wcrkshops and experi-
ment shtions, and tlien aitempt to transfer them to would-be clients.
This approach has had immense successes in industry and agriculture
with resource-rich clients. 1In agricultural engineering, .the develop-
ment of mechanisation thrcugh combine harvesters, tractors and
threshers, and in seed-breeding the development of high-yielding
technological packages, have often enabled the resource-rich to
increase their productivity and profitability. But the approach has
also had severe shortcomings for would-be clients who are resource-poor.

In most agricultural sciences, the "cores'" or cenires in which
research is conducted are experiment stations, glasshouses and labora-
tories, supported by back-up services, with provision for controlled
conditions, with excellent access to inputs, and without significant cost
or labour constraints. Scientists in the experiment stations, glass-
houses and laboratories generate or test new technologies and then
pass therx over to extension services to transmit to farmers. In
political and scientific meetings, speeches about the vital importance
of the transfer of technology are a predictable feature. Phygical,
bioiogical and social scientists alike have held the transfer of
technology from scientists to farmers to be a central concern. The
model has until recently been part of the valued and respected
structure of thinking of almost all professionals concerned with
agricultural research.

In practice, as is now only too wcil known, the transfer of
technology often presents intractable problems with resource-poor
farmers. When RPFs did not adopt 'good' new technology, both
social scientists and agricultural scientists at first attributed this
to ignorance. The large-scale social science research in India in
the 1960s on 'diffusion of innovations! assumed that the technologies
were goodaid appropriate. A major premiss was that if small

1. For this perspective and argument presented in more detail,
please see Chambers 1983:4-10, 75-82 and 168-169.



farmers did not adopt them, it was because they did not know about
them, or did not know enough about them. The prescription that
followed was for more and better extension, as the Extension
Directorates of the Agricultural Universities testify. The standard
phrase, =o often repeated, that '"We must educate the farmer!', exactly
reflects the underlying pattern of thought. 'We' have the relevant
knowledge. Ignorant farmers do not have it, We must teach the
ignorant farmers.

But there is now much evidence and understanding that
when RPFs do not adopt technology it is often not from ignorance
but because the technology does not fit their needs and their physical,
social and economic conditions. Technologies, whether biological or
physical, bear the imprint of the conditions in which they are
generated. They are then adoptable in similar conditions, but often
not adoptable where conditions differ. As it happens, many conditions
on research.experiment stations and in loboratories are close to those
of resource-rich farmers, and sharply different from those of
resource-poor farmers. The contrasts are presented in Tables 1 and
2.

Table 1: . Contrasts in Physical Conditions

(Not all apply all the time, but most apply most of the time)

Research Resource-rich | Resource-poor
experiment farm farm
station
Topography flat or flat or often undulating
terraced terraced and sloping
Soils deep, fertile, deep, fertile, shallow, infertile,
no constraints| no constraints | often severe
constraints
Hazards nil or few few, usually more common -
controliable floods, droughts,

animals grazing
cropes, etc,

Macro and rare, occasional quite common
micro-nutrient remediable

deficiency

Trrigation very reliable | fairly reliable unreliable or

non-existent;
often rainfed

Size oI manage- large large or med- small
ment unit ium

crops vulnerable

Disesses and pests |controlled controlled to infestation
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Table 2. Contrasts in Social and Economic Conditions
Research Resource-rich Resource-poor
experiment farm farm
station family family
Access to seeds, unlimited, high- low,
fertilisers, pesti- | reliable reliable unreliable
cides and other
purchased inputs
Seeds used high quality purchased own seed

high quality

Access to credit unlimitad good access poor access and
when needed seasonal shortages
of cash when
most needed
Draught power available, available, unreliable and
timely use timely use often untimely
Labour unlimited, hired, few family, constrain-
no constraint constraints ing at seasonal
peaks
Priority for food neutral low high
production
Appropriateness of very high high low

technology genera-
ted on research
experiment station
for the receiving
environment

by definition

When these contrasts are taken together, it is easier to understand
why so wmuch new techuology is adopted by the resource-rich and not

by the resource-poor.

Most non-adoption by RPF

families can be

explained by the inappropriateness to their needs and resources of the
technology to be transferred.

The transfer-of-techno}.ogy model remains, however, not only

dominant but nearly

universal,

it will be useful to see why this

suggested.
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Before examining the alternative model,
Four main reasons can be
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i. the proven power of the model

The transfer-of-technology model has demonstrated strengths,
especially in plant-breeding and varietal development. Much basic
research requires controlled conditions and precise and difficult
measurements which are best achieved in laboratcries and on research
stations, The Transfer-of-Technology model has contributed to great
and conspicuous increases in food production, most notably in the
Green Revolation,

2. international transfer of the model

The transfer-of-technology model has itself been transferred
and reinforced internationally. The approaches of the Land Grant
Colleges in the United States have been transferred to the Agricultural
Universities of India. In ihe United States the model generated
technology for the resource-ricn. Many of the resource-poor sold
out and were able to migrate to the booming cities, In effect, the
high-input, capital-intensive and extensive monocropping generated
on research stations 'colonised' the farm environment and displaced

 smaller-scale more subsistence farming systems and families for whom

there were other niches in the economy. Scientists from the rich,
temperate North have thus little reason to question the model. For

them it has worked and it continues to work. They do not have to

face the problem of tens of millions of resource-poor subsistence or

near -subsistence farmers for whom it does not fit, in an environment

in which migration of the poor to the cities is not a feasible large-

scale 'solution'.

d. scientists' rewards and motivations

There are strong professional reasons why agricultural
scientists should follow the transfer-of-technology model. At the
international and national level, there is the prestige altributed to
"high" technology, seed breeding, and expensive and scphigticated
equipment and methods of research. Norman Borlaug's Nobel Prize
was for applications of this model. Then there is personal convenience
in working in office and laboratory, and on a research experiment
station rather than on-farm cor with-farmer. Further, for gaining
professional recognition and for minimising risk of not gaining it
through failed experiments, in-laboratory and on-station work under
controlled environment, is to be preferred. The envifonments of
resource poor farmers are very complex. There are too many
stresses with too many interactions. Moreover the research
methodology for such environments is not well established.


http:on-stati.on

It is safer for professional advancement and recognition not to share
the farmers' risks. And at a deeper psychological level, the values
and thinking which place the scientist on a pedestal as a pandit,
generating new knowledge and dispensing it to the surrounding masses,
is personally gratifying.

4. interlocking biases against the resource-poor

cientists' rewards and motivations interlock with other
well-known biases of professional behaviour, contact and perception
towards those rural people who are better off to the neglect of those
who are poorer. Scientists are often urban-based. Their rural
vigits have spatial biases - urban, tarmac, and roadside, and
towards large villages and village centres - concentrating attention
where the better-off teand to be located. GCther biases concern contact
with those with higher status, more influence, greater wealth, and
better education - in short, the resource-rich, to the neglect of
those with lower status, less influence, less wealth, and less
education - in short, the resource-poor. Scientists meet adopters
more than non-adopters, It is progressive, resource-rich farmers
on whose land demonstrations are most often laid out, and who
provide hospitality and cups of tea for visiting officials. Then there
are also biases of modernity and capital-intensity: it is the tractor,
the pump, the thresher, ihe inorganic fertiliser and other purchased
inputs, which attract attention. In their own backgrounds, too, many
scientists come from relatively rich families, often urban, and few
have known life in a resource-poor farm family, They are also
'season-proofed' in that they do not personally experience, as a
farmer does, the vagaries and difficulties of dependence on the
monsoon. Nor does their income depend on uncertain agriculture:
their pay cheques are regular and monthly, not seasonal and variable.
When these and other factors are taken into account, it is more than
understandable that agricultural scientists have difficulty apprec:ating
RPF conditions and that they do not doubt that the transfer-of-technology
model is appropriate for their work. They have good reason to
embrace it and little reason to question it: ticy rarely meet or
interact with resource-poor farmers; their research is heavily
weighted towards the conditions of the resource-rich; and it is
from the resource-rich who adopt much more than the resource-
poor who do not adopt that they get most of their feedback on the
value of their technology.

1. For more detaiied description of these and other biases, please
see Chambers 1983:7-25 and 171-179.



the model modified

In the light of disappointing experience with transfer of
technology to resource-poor farmers, many modifications have been
made to the model. No summary description can do justice to these,
but some at least deserve to be mentioned to indicate the scale and
scope of the effort that has been made, and to set subsequent discus-
sion in perspective.

The transfer-of-technology model and modifications to it are
well exemplified in major agricultural research programmes (see e.g.
Research Highlights, 1981, Indian Council of Agricultural Research,
Krishi Bhavan, New Delhi 110001), For example, as is well known,
research on mapr food crops is conducted through All India Coordinated
Crop Improvement Projects located in Agricultural Universities and
Central Institutes., The experiments are primarily carried out at
Experimen: Stations, with emphasis on varietal improvement, produc-
tion technology and plant protection. Under different All India
Coordinated Soil and Water Management Projects, special technologies
are developed for specific problem areas, such as reclamation
technology, dryland :echnology ands cn. Operational Research
Projects have been implemented for specific problem areas such
As the management of alkali soils, composite fish culture, control
of cotton pests, dryland agriculture for semi-arid red soils
(Sanghi 1982), and so on. For small, marginal and landless
agricultural labourers, the ILab-to-Land programme was started.
The major thrust was the introduction of new technologies for
diversification of labour use and the introduction of supplementary
sources of income such as apicuiture, aquaculture, sericulture, and
home crafts. A number of Transfer of Technology Centres have been
created in Agricultural Universities, Central Instiutes and other
Government organisations and voluntary agencies. In backward areas
the Krishi Vigyan Kendras have been established for training farmers
in new technologies.

These programmes present progressive modifications of the
model and attempts to offset its biases. There has been Increasing
emphasis on on-farm trials and demonstrations. - The All India
Coordinated Project on National Demonstrations has been organised
and implemented. The atteniion directed to problem environments
focuses on farmers who are ofien by definition resource-poor. The
lab-to-land programme is explicitly cirected towards them. The
establishment of Krishi Vigyan kendras in backward areas for
training farmers in new technology follow the same pattern of
a thrust towards tne resource-poor.
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It is, however, pernzps fair to say that the outcomes in
terms of adoption of new technology by RPFs has been disappointing.
The old explanation of 'ignorance' on the part of RPFs has been partly
superseded by attempts to understand farimers' conditicns and constraints.
Technology generated by research is tested on farmers' fields under
farmers' management conditions. The large yield gaps between crop
yields obtained in National Deinonstrations are corapared with the
much lower yields actually obtained by farmers. Yield gap analysis
is then undertaken tc ideniify the relative significance of different
constraints which face farmers. This is a loug step forward from
attributing non-adoption mainly to ignorance.

Bat the basic model remains the same. Priorities are set
by scientists relying on their professional understanding and criteria.
Research is conducted in central locations and then extended outwards,
tested, and modified. There has, it is true, been increasing emphasis
on feedback from: the field. There are farmers' melas at Agricultural
Universities and Instituies. The T and V system encourages some
closer contact between agricultural research scientists and farmers.
But throughout, the tarmers from whom there is feedback tend to be
precisely those best placed to benefit from the technology generated.
It is scarcely to be expected that many resource-poor farmers,
illiterate, and powerless as they so often are, will be able to demand
the services of agricultural scientists, or will go to melas and speak
up about their problems. What feedback comes is mainly from the
progressive and better-off farmers, and does not throw into question
the basic structure of research activity. Resource-poor farmers
whose needs and resources the technology does not fit are precisely
those who do not come and speak up, who are not sought out, and
from whom scientists are least able or inclined to learn.

Our conclusion is that for all its manifest power to achieve
results on experiment stations and on the fields of resource-rich
farmers, the transfer-of-technology model of agricultural research
does nct encourage scientists to learn from resource-poor farmers.
Even in its modilications it has not shown itself well-suited to
generating technology which they can and will adopt.
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Model B: I'armer-First-and-Last

The farmer-first-and-last model entails fundamental
reversals of learning and location. These, we argue, are necessary
if research and the technology it generates are better to fit the needs
and conditions of RPF families,

Farmer-first-and-last differs from transfer-of-technology
in starting not with scientists and their perceptions and priorities,
but with RPF families and theirs. It begins with a systematic
process of scientists learning from and understanding RPF families,
their resources, needs and problems. The main locus of research
and learning is the resource-poor farm rather than the research
station and the laboratory. Research problems and priorities are
identified by the needs and opportunities of the farm family rather
than by the professional preferences of the scientist. The research
staticn and the laboratory have a referral and consultancy role,
secondary to and serving the RPF family. The criterion of excellence
is not the rigour of on-station or in-laboratory research, or yields in
research station or resource-rich farmer conditions, but the more
rigorous test of whether new practices spread among the resource-poor.

The sharp distinction which we see between transfer-of-

technology and farmer -first-and-last has been blurred by some of the
meanings given to 'farming systems' and 'farming systems research'.
Farming systems research sometimes means ‘upstream' research, in
which elements of a farming system are evolved and investigated on
an experiment station. This is a transfer-of-technology approach.
In contrast, there is 'downstream' farming systems research which
starts and ends witih farmers, beginning with systematic attempts to
understand the farm family and farming system. This is a farmer-
first-and-last approach.

Four Prototypes and Variants

Farmer-first-and-last approaches are not entirely new, but
neither have they been fully explored, fitted together, and evolved.
Several variants have been described in the literature which we have
examined. They are still being developed and so can be considered
prototypes. They include CIMMYT's approach to planning technologies
appropriate tc farmers (Byeriee, Collinson et al, 1980; Collinson 1981);
the Sondeo methnd of rapid appraisal (Hildebrand 1981); ICRAF's D and
D (diagnosis and design) for agro-forestry (Lundgrven and Raintree 1983;

1. For useful reviews see Gilbert et al. 1580 and Biggs 1983.
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Raintree and Young 1983); and the farmer-back-to-farmer methodology
of CIP (Rhoades and Booth 1882). These will be briefly described
and then compared,

i, CIMMYT. The CIMMYT approach emphasises the farmer as the
prirnary client of agricultural research, and farmer circumstances
as the basis for planning research. It pays much attemuon to the
methods whereby farmer circumstances are identified. Farmers
are grouped into 'recommendation domains' - groups of farmers
for whom more or less the same recommendations can be made.
There is a focus on a target crop. Rapid appraisals are conducted
by an agronomist and an economist working together. Background
information is assembled. An exploratory survey is carried out,
using a checklist of farmer circurnstances, classified as

natural circumstances

external socio-economic circumstances of markets and
institutions

farmers' goals and resources
relevant features of the total farming system
description of production practices for the tzrget crop

(Byerlee and Collinson 1980:13). This is fdlowed by a formal verifica-
tion survey with a questionnaire (which, however, may well be super-
fluous after a well-conducted exploratory survey). Analysis of data
and prescreening of technological components then lead to the identifi-
cation of "best bets" and on-farm experiments with these.

ii. Sondeo. The Sondeo approach developed by Hildebrand (1981) in
Guatemala is strongest in its technique used for the creative
comkbination of disciplines in rapid appraisal to generate new technology.
A zone with homogeneous farming practices is identified, in which
there are to be farm trials of technologies which are as yet not
identified. A team leader and ten team members - five of them
agronomists or animal sciemists, and five from socio-economics -

conduct a very rapid appraisal. They work in pairs - one agronomist

or animal scientist with one socio-economist - changing partners each
day for five days. They visit the area, and interview farmers and
others, attempting to understand the farming system and to identify
feasible and suitable improvements, and all brainstorm together each
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evening. At the end of the five days, many three-cornered discussions -
between farmers, social scientists and agricultural scienusts - have
contributed to proposals for improved farm practices. A report is
written under pressure and provides proposed innovations for the
Technology Testing Team which then works in the area with on-farm

and with-farmer trials.

ili. ICRAF's D and D. ICRAF's diagnosis and design (D and D) methodology
sets.out to identify promising candidate agro-forestry technologies.
Major emphasis is placed on the farm household management unit and
the satisfaction of ils needs, The methodology also seeks to address
a broader range of production and conservation objectives than most
farming systems research, emphasising productivity, sustainability
and adoptability. A minimal team includes one or more representa-
tives of agricultural science (general agronomy, horticulture, and
livestock sciences), forestry (in the broadest sense), social science
(sociology/anthropology, human geography and 2conomics), and
natural sciences concerned with land resource survey (ecology,
soils science., climatology). The application of D and D procedures
by a multidisciplinary team usually entails about two weeks to carry
out the diagnostic survey, analyze the results and develop appropriate
design concepts for agroforestry inlerventions to improve the existing
land use system, There is a four stage procedure - prediagnostic,
diagnostic, design, and follow-up planning. The D and D procedures
are seen as part of a continuing learning process and may be repeated.

iv. CIP's farmer-back-to-farmer. The original farmer-back-to-farmer
research (Rhoades and Booth 1982) was conducted on potato storage
in Peru by scientists and an anthropologist. The anthropologist
learnt about farm families' objectives and their knowledge of and
problems with potato storagz, and acted as a link between them and
the scientists, bringing the scientists into direct learning contact
with the farmers. There were four stages - establishing a common
definition of the problem:; interdisciplinary team research seeking a
solution; testing and adaptation of the proposed technology on-farm,
with farmers contributing ideas; and 'farmer evalvation: the last
judgement". The re¢sult was an improved and adoptable technology
which met farmers' objectives, used materials to which they had access,
fitted in with their traditioral house design, and above all was
adopted by them. A key el~ment was changes of perception and
priority on the part of the scientists. For example, what
appeared losses to scientists were not necessarily losses to
farmers, who had uses for shrivelled or gpoiled potatoes.

One scientist reflected later:
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"I was not totally convinced of the anthropologists'
argument, although he certainly made me thirnk about
what I was doing. We (biological scientists) hadn't
even really talked to a farmer about the problems we
were working on. We were doing research about a
problem from a distance, not research to solve a
problem. When I {inally went with him f2 visit
farmers I could see he was right, but aly partially."

(Rhoades and Booth 1982:129)

The Prototypes Analysed

These four, and other, farmer-first-and-last approaches
emphasise:

rapid and cost-effective appraisal )

)

holistic farming systems analysis, )
including the farm household and )

its needs )
) appraisal
learning from farmers )
)
inter-disciplinarity with genuine )
dialogue )
on-farm and with-farmer R and D )
a consultancy and referral role for ) R and D
scientists and experiment stations)
evaluation by farmers' adoption )  evaluation

In comparing the four approaches - CIMMYT, Sondeo,
ICRAF D and D, and CIP farmer-back-to-farmer - each hasg its
special emphases, These can be presented as follows:
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Strongest Emphases in Different Farmer-First-and-Last Methodologies

CIMMYT Sondeo ICRAF CIP Farmer-
and D and D | back-to-farmer
Collinson
Resource-poor farm
family focus
Learning from farmers X X
Rapid appraisal
methodology X X X
Combining disciplines X X X X
On-farm with-farmer _
experiments .S X X
Consultancy and ref-
erral role of scientists
and research stations X
Evaluation by
farmers' adopticn .S

The absence of any x's for 'strongest emphases' against 'resource-poor
farm family focus' reflects a lack of explicit priority to RPF families.
All four approaches include the definition of a reasonably homogeneous
clientele group, often described as a 'recommendation domain'., This
may include many resource-poor farmers, but in general the smaller
and poorer farmers do not appear to have been deliberately sought out
in these approaches. It seems quite likely that many of the farmers
interviewed and worked with will have been among the somewhat better
off. These farmers may be subject to the same physical constraints

of soils, and rezinfall, but may differ from RPFs in their cash regources,
access to inputs and credit, scale of operation, storage facilities, need
for subsistence, and so on. Small and marginal farmers face their own
specific problems, in resource-poor zones as elsewhere, and these four
approaches do not in themselves guarantee that their conditions and
needs will be catered for. A deliberate and difficult effort has to

be made to include them.
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From these examples, the three major components of a
farmer-first-and-last model can be identified as:

i. starting with a diagnostic procedure, learning from farmers
ii, generating technology on-iarm and with-farmer

iii. evaluation of technology by its adoption or non-adoption by farmers

i, diagnosis. The po:nt about diagnosis preceding the determination
of research priorities has been forcefully made by Lundgren and
Raintree (1983:43) in Justifying ICRAF's D and D methodology:

'It is a cardinal rule in the medical profession that
diagnosis should precede treatment. In practice there
are exceptions to this rule, of course, but it would be
unthinkable for doctors ever simply to ignore the
diagnostic process altogether, and prescribe treatment
without due regard for the specific nature of the
patient's illness. We would hardly tolerate a haphazard,
hit-or-miss approach to treatment from professions
dealing with human pathologies. How strange then that
we have come to accept such an approach when it comes
to treating pathologies arising from man's use of the
earth, Is this not in fact what happens when a traditional
agricultural or forestry research station develops a new
technology and recommends it for dissemination? In how
many ingtances is the treatment preceded by adequate
diagnosis of the actual and perceived problems which
confront the majority of land-users in the recommendation
domain? The answer of many researchers, that they
'already know what the probleras are' without. having to
bother with the complications of a formal diagnostic
procedure, is analogous to a doctor's making either

the patently absurd assumption that all patients are

the same, or his claiming arrogantly that a well-
trained practitioner is able to treat patienis without
recourse to an examination. '
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There is now a substantial literature on rapid appraisalsl
but much scope for inventiveness remains. The Art of the Informal
Agricullural Survey (Rhoades 1982) is one key element. What has
formerly been regarded as something anyone can do is now seen as
a set of skills which can and should be learnt. Problems are posed
where multi-disciplinary teams cannot be assembled, and methods and
training are required for agricullural scientists who have perforce to
conduct such appraisals on their own.

ii. R and D on-farm and with-farmer. There are tests and experi-
ments which require strictly controlled conditions and precise
measurements which are most feasible on research stations, in
glasshouses, and in laboratories. But if the R and D process is
confined to such conditions, the constraints, resources, complexi-
ties and stresses of the farm ievel are automatically eliminated
from the generation and screening of technology. Characteristics
of the evolving technology will reflect the objectives and criteria
of scientists, the resources uf the research station, and the
controlled environment. Features of tae evolving technology
which might better fit farmers' needs and conditions may often
not be included. Small farmers also have a widespread capacity
to experiment and innovate themselves as Brammer (1980) has
vividly illustrated from Bangladesh, and can contribute as
professional colleagues to the R and D process.

The example of potato storage technology in Peru (Rhoades
and Booth 1982) illustrates this point. At first scientists worked on
potato storage generally, but farmers defined their problem more
precisely as the sprouting of stored seed potatoes.When this became
the priority problem, scientists worked on-station on the known
sciéntific principle that natural diffused light reduces sprout growth
and generally improves seed quality. At the same time ways of
Applying the principle were worked out with farmers and in their
houses, using materials available to farmers and fitting in with
traditional house architecture. Improvements in storage were
achieved and the new technology was adopted and spread, with
farmers making further adaptations. '

1. See Chambers 1981 for a list of some sources.
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Had thc locus of application of the principle not been the
farmers' houses, the classical problems of trying to transfer a
research station technology might well have arisen, and scientists
and extension staff might to this day be struggling to persuade
farmers to adopt a technology approepriate for the research station
but not for farmers' conditions. As it was, *he joint collaboration
of farm family and scientist in the farm envirorment ensured that
adoptability was built into the technology development process itself.

Another example is of maize on-farm research at Pantnagar
(Agrawal 1983). Hybrid maize with a high yield potential was not
accepted by the farmers. With maize 'on-farm' research trials a
direct and effective dialogue between researchers and farmers was
established. One reason for non-adoption that emerged was that the
soil and climatic conditions of Pantnagar did not represent those of
farmers. Another was that farmers' varieties had better adaptability
and grain quality., With a change in breeding priorities resulting
from the mm-farm work and the dialogue, new varieties could be
developed which were acceptable to the farmers.

iii. evaluation by adoption. The final element in farmer-first-and-last
is evaluation by resource-poor farmers themselves. The test of
a new technology is not yield on a research station or cn the land
of a resource-rich farmer, but whether resource -poor farmers
actually adopt it. For this to occur, it noted, the technology
must usually entail direct satisfaction of the perceived needs of
the family, low risk, and little or no reliance on purchased inputs.
These, we argue, are much more likely features of the technology
when its generation has been preceded and determined by diagnosis
and by on-farm and with-farmer R and D, than with the transfer-
of-technology model.

Reversals of tuplanation, Learning and Location

Farmer-first-and-last entails reversals of explanation,
learning and location.

The reversal of explanation concerns non-adoption. There
can be seen to be three levels or stages of explanation of non-adoption
of new technology by farmers. These are presented in Table 3.
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Table 2. Non-adoption: Changes In ExplanationAnd Prescription

Level or stage
of explanation

Model

dominant

| Period when |[Explanation of
p

non-adoption

Prescription

) Transfer-of1950s, 1060s ignorance of agricultural exten-
technology fa'mer sion to transfer
) the technology
2 Transfer-of- 1970s, 1980s |farm -level ease constraints to
technology constraints enable farmers to
adopt the technology
3 Farmer - latter 1980s |the technology |farmer-first-and-
first-and- |for RPFs? does not fit last to generate
\ last RPF condiitns |technology which

does fit RFF
conditions

The major reversal is that explanation of non-adoption shifts from

deficiencies of the farmer and the farm level,

technology and in the techriology-generating process.

The reversal of learnin
Systematically learning from farmers,
from farmer to scientist as a basic an

The reversal in locati
farm and with-farmer,

with research stations a

referral and consultancy role,

to deficiencies in the

g requires that scientists gtart by
with transfer of technology
d continuous process.

on requires that R and D take place on-
nd laboratories in a

The nature of these reversals are illusirated in Table 4.
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Contrasts in Learning and Location

Transfer-of-technology |

Farmer-first-and-last

Research priorities and
ronduct determined
mainly by

Needs, problems,
perceptions and environ-
ment of scientists

Needs, problems, per-
ceptions and environ-
ment of farmers

Crucial learning is
that of

farmers from scientists

scientists from
farmers

Role of farmer

'beuneficiary'

professional colleague

Role of scientist

generator of technclogy

consultant and
collaborator

Main R and D location

experiment station,
laboratory, green house

farmers' fields
and conditions

Physical features of
R and D mainly
determined by

scientists' needs and
preferences, including
statistics and experi-
mental design

research station
resources

farmers' needs and
preferences

farm-level resources

Non-adoption of
innovations
explained by

failure of farmer to
learn from scientist

farm-level constraints

fajilure of scientist to
learn from farmer
research station
constraints

Evaluation

by publications

by adoption

by scientists' peers

by farmers

With farmer-first-and-last for resource-poor farmers, the contrast
in location and ac’ivities can be illustrated diagramatically:
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Table 5: Activities and their location

Transfer-of -technology : Farmer -first-and-last
Resource-rich 'Resource-poor Resource-rich ' Resource -poor
conditions ' conditions conditions ' conditions
] ]
Scientists ' Transfer * Scientists
define : of 3, learn about
problems ! scientists ~ farm families'
and oppor- : ' needs, resour -
tunities : : ces and
' ' priorities
1 ]
On-station ' ' \
research ‘ ' Joint definition
f ' ' ' of problems
' ! -~ and
New high- ' ' opportunities
yielding ! / :
technology ' I ' v
: On-station : On-farm with-
] ' referral of e > farmer R and D
Jemonstra - . problems \
tions and . . \ W
testing ‘ : . Farmers test
on-farm /‘? L~"" and evaluate
| s A |
\ N =
Other Resource - Resource- , Other resource-
resource- poor rich . , poor
rich farmers farmers ' farmers
farmers . )

Each model has its majér problem. That of the first is the
transfer of inappropriate technology to resource-poor farmers. That
of the second is the transfer of inappropriate scientists to resource-
poor conditions. In the first case the technology, and in the second
the scientists, bear the deep imprint of resource-rich conditions.
For farmer-first-and-last to be feasible requires changes among scientists.
These entail a sort of psychological 'flip', seeing the world the other way
round, as the RPF family does; or as psychologists sometimes say,
'taking hold of the other end of the stick'.
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The mental set of farmer-first-and-last is thus radically
different from that of transfer-of-technology. It has been well stated
by Rboades and Booth in their own farmer-back-to-farmer approach:

'"The basic philosophy upon which the model is based

holds that successful agricultura! research and develop-
ment must begin and end with the farmer. Applied
agricultural research cannot oegin in | isolation on an
experimental station or with a planning committee out

of touch with farm conditions. In practice, this means
obtaining ioformation about, and achieving an unde:r-
standing of, the Farmer's perception of the problem and
finally to accept the Farmer's evaluation of the solution...'

(Rhoades and Booth 1982:132. Their emphases)

Practical Implications

obstacles to adoptinbn by scientists

To adopt and adapt the farmer-first-and-last approach on
any scale, stressing resource-poor farmers, would be difficult. Even
those few methodologies which have been developed, like the four
quoted, are not familiar in India. The Transfer-of-Technology model
is very stable, with inbuilt buffering against change. Systematic
learning from farmers is not a part of professionzl training. Multi-
disciplinary teams are difficult to muster, and truly interdisciplinary
collaboration is not easy. Social scientists are either not available,
or liable to have narrow concerns and orientation =~ costs of cultivation,
partial budgetting, social cost benefit analysis and s0 on - which fall
short of an understanding of farming systems. Then resources
(vehicles, allowances, village-level staff, stores for inputs, etc.)
for extended fieldwork in appraisais and work on-farm and with-farmer
are often not easily available. Work on research stations or on larger
farmers' fields is more easily and conveniently controlled, inspected,
measured and shown lo others. For some scientists., it may quite
simply be uncoangenial to spend time with farmers, let alone with
those who are resource-poor. On-station work may also more readily
and predictably lead to publishable papers which advance a scientist's
career and lead in a conventional inanner (o national and international
recognition. Precfessional values take inodecn scientific knowledge as
superior, advanced and sophisticated, and little cppreciate or respect
the knowledge of farm families. Transafer-of-technology can, in sum,
be convenient and gratifying, allowing scientists to conduct their elite
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and clean work in controlled quasi-laboratory conditions, and passing
to others - extension staff and social sciertists - the messy and
lower status work of transferring the technology, educating the
farmer, and overcoming whatever constraints to diffusion and
adoption there may be.

five thrusts

Innovations with parts or variants of farmer-first-and-last
have doubtless already been developed in various places in India,
and others may be planned, as with the ICRAF D and D methodology
in the All-India Coordinated Research Programme for Agro-forestry.
Any attempt to devalop and introduce the farmer-first-and-last model
on a wider scale can be seen to require five complementary thrusts:

i. methodological innovation. Eclectic use of elements of methods
already developed elsewhere need to be combined with innovation
in and for Indian conditions, with special stress on resource-
poor areas aad farm families. By analogy with the collection
of genetic material, methodological material needs to be
collected from differeat environments. Access is needed to
relevant experience in other countries, as well as from within
India, and some of this is already available in journals,
although some may have only limited distribution in India.

ii. interdisciplinarity. Full interdisciplinarity entails collaboration
between farmers, technical scientists and social scientists.
In practice, the social scientists are often either not available
or not properly equipped for this sort of work., Few institutions

1. In this field there is a problem in the international diffusion of
innovations. One difficulty is the high cost of international
journals combined with whai may be conservative disciplinary

policies in ordering them. To take one example, some of ihe

most significant methodological papers (e.g. Collinson 1981,

Hildebrand 1981, Rhoades and Booth 1882) have been published

in Agricultural Administration. Per annum this costs UK pounds

126.60 (about Rs.1,900) for 12 issues. It is available at the

National Academy of Agricultural Research Management but it

is taken by only three Agricultural Universities - GKVK

University of Agricultural Sciences, Bangalore (2 copies),

the Tamil Nadu Agricultural University, and the Assam Agricul-

tural University.
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can muster a combination of, say, agricultural sciences,
farming-systems-oriented agricultural economics, and
sociology and social anthropology. Even if they could,
social scientists are often not properly equipped for this
sort of work. The best feasible may often be that farmers
and agricultural scientists together do the best they can.

resources. Rapid appraisals require resources for travel
and work out of station, as does on-farm and with-farmer

R and D, Vehicles and funds for travel do not guarantee
such travel if scientists and others do not wish to undertake
it; and vehicles and funds are not always absolutely essential.
Nevertheless, to be realistic, their availability will in
practical terms often be a precondition for effective
farmer-first-and-last work.

rewards. Apart from exceptional individuals, scientists

would need to feel that they would be rewarded for behaviour
which was both inconvenient and liable to be less productive

in professional terms, for example publications. One measure
would be to encourage self-critical writing about experience
with the farmer-first-and-last approach and methodologies
such as rapid appraisals. Another would be to recognise
through promotions and rewards exceptional work in this

field, putting it on a par with high-status genetic and
microbiological work. An annual competition might be

held with an award for the best farmer-first-and-last R and D.

training. How to learn from farmers, like how to manage an
organisation, is a set of skills that most people think they have;
but like management, learning from farmers hzs specialised
techniques and can be taught and learnt (see for example
Rhoades 1982). Techniques for diagnostic survey, analysis

and design can also be taught. Atiitude changes are more
difficult, but simulation games like Green Revolution (Chapman
1983) and Monsoon (Staley 1981) can nelp, and further simulation
games in which scientists play resource-poor farmers could be
devised. Thae National Institute of Agricultural Research
Management with its mix of important disciplines and

experience with techniques of management training, would

seem well placed to develop a training programme emphasising
a farming systems approach and farmer-first-and-last.
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Conclusion

Among scientists, changes of model or shifts of paradigms
are sometimes described as revolutions. They entail seeing the
familiar in an entirely new way and they are usually resisted by
professional establishments. However inadequately, we have tried
to sketch how farmer-first-and-last represents a new and different
model for the conduct of agricultural research. But it does not fit
current staffing, resources, orientation and training. If, however,
our argumunt is correct that it is a more cost-effective way of
generating technology adoptable by resource-poor farm families,
then the question is not whether but how it can be developed and
introduced. The professional incentives for far-seeing scientists
should be strong. The model challenges them to develop new
methodologies. In the longer term there is a promise of
professional recognition and rewards for those who pioneer.

And above all there should be the profound satisfaction of
developing technologies which enable many resource-poor
farm familieg to secure a better livelihood from agriculture.
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Appendix I

Rice production in Eastern India - an example

A GOI/IRK! production oriented survey on rice in Eastern
India (1977) observed that yields had not increased in kharif rice for
two decades. The average yields of rice had remained more or less
unchanged at about 0.93 g. per ha., despite a very large increase in
yield potential made available with new HYVs. All attempts to
transfer the HYV technology had failed to make an impact in kharif.
The major problem appeared to be water control. HYVs cannot
withstand prolonged water-logging and submergence in low lands or
under intermittent flash floods, whereas the local tall varieties
possess tolerance to submergence.

Under pressure to increase rice production rapidly for
growing demand of ever increasing population, research has been
directed towards high potential areas which hold the prospect of
most rapid payoff - flat lands with assured irrigation, uplands
favoured by rain, low lands with low level of flooding i.e. in those
areas where physiography, climate, institutional and infrastructural
conditions are most favourable. The disadvantaged areas have been
neglected.

The low coverage under HYV is obviously due to fact that

existing HYV can not give reliable performance in these disadvantaged'

areas and the farmer is reluctant to invest in costly fertilizers and
other agricultural inputs. High yielding varieties do very poorly
under late transplanting conditions due to delayed onset of monsoon
and are affected by diseases and pests. What is needed is to
introduce highly stable varieties instead of high yielding variciiag
and appropriate farming practie®s that will give reliability anao
security of profit to the farmer.
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