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Paper I argues that although targetting is a key element in
farming systems research, neither the concepts 
 nor the
procedures take sufficient 
account of fact
the that farming
systems are in constant flux: the 'target' is not static, but
continuously on the 
move. A framework is presented for the
analysis of change and 
the practical implications for farming
systems research are analysed.
 

The involvement of social 
scientists in agricultural research
institutions has contributed to 
the improvement of research
methods but has often been associated with conflict. 
Paper II
describes the development of such conflict 
in 	one composite
situation and 
 analyses five explanations: personal
inadequacy; interdisciplinary communication 
 barriers; pour
group dynamics; inadequate institutional structure; 
and jower
struggle. It concludes that structural Iroblems and disputes
over power are more important than 
is usually recognised, and
makes some suggestions 
as 	 to the practiual lessons of
analysis for social scientists, 	
the
 

for the colleagues of social
scientists and for 
higher level policy-makers.
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FARNING SYSTEMS RESEARCH: HITTING A MOVING TARGET
 
1


Simon Maxwell


I. Introduction
 

There is 
a paradox at 

(fsr). 

the heart of farming systems research
On the 
one hand, an extensive literature stresses
iterative, the
continuous 
and dynamic nature 
 of the
systems research farming
process 
(see, for example, Snaner
1981; Norman et al.
1980; Gilbert, Norman
other hand, fsr and Winch 1980). On the
in practice has been curiously 
indifferent
similar to
characteristics 
 in the 
 rural environment
Although targetting itself.
is a key element in fsr, 
 neither
concepts the
nor the procedures 
take sufficient
fact account of the
that farming systems are 
in constant

is flux: the 'target'
not 
static, but continuously on 
the move.
 
This paper explores the treatment of dynamic change
literature .n the
on farming systems 
research
haphazard and unsystematic (section 2) 

and finds it to be
 
.develop a more It then proceeds to
rigorous framework


the practical implicatiors 
(section 3) and to discuss
(section 4)
improvements . It concludes thatare needed 
 to fsr procedures
encompass &nd in order to
exploit the 
possibility
These should of dynamic chenge.
 

terms 
be adopted even though they imply some cost
of the in
speed with which fsr is 
able to pruduce useful
results.
 

It 
may seea perverse 
to argue

handle that fsr is ill-equipped tc
the difficulties 
 posed by 
 a
Uncertainty, moving target.
to take one example, is a common
both preoccupation of
natural 
and social scientists; stochastic 
models
been developed to have
deal 
 many dimensions 
of variation
rainfall, pest population 

with 
in
or prices (see 
for exampl2, Dillon
and Hardaker 1980, 
osp. :hs 4 and 8; 
MacArthur 1980; Roumasset
et al 1979). 
 Similarly, farm development modelling, with
emphasis its
on medium 
 term change. is 
 an integral part of
agricultural project 
analysis (Brown 1979;
However, other Gittinger 1982).
kinds of change have 
not been 
so well
and the following examples will 

studied
 
surely contain 
 elements
familiar to 
others 
in the field:
 

(a) In country A, 
there was 
a devaluation of
just over 600 per cent in
a year. As a result of 
the devaluation and 
of
government intervention to control food prices, there were
dramatic shifts in relative prices, affecting both outputs
and inputs and 

These 

the price ratio of outputs to inputs.
rapid changes affected many of 
the recommendations
made to farmers by the agricultural research and extension
system. 
 For example, cotton 
was not viewed favourably
a small farm crop as
at the beginning of
offered only the ,vear because it
a small increase 
in income, at
a considerable the expense of
increase in 
risk. 
 By the end of 
the year,
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however, the relative price of cotton had risen to such an
 

extent that this recommendation was no longer valid.
 

Similarly, recommendations made at the beginning of the
 

year about the desirability of replacing labour with
 
became invalid when imported
chemicals for weeding 


than local labour rates.
herbicide costs rose much faster 


(b) In country B, farming systems researchers had concentrated
 

their attention on raising the incomes 
 of farmers
 

practising slash and burn agriculture with one major cash
 

crop (rice), but low cash returns. While research was
 

continuing into an exceedingly complex system aimed at
 

improving returns to labour and cash by extending the
 

cropping cycle, agriculture in tle area was transformed by
 

the introduction of a new cash crop (cannabis). The high
 

rate of return tu this crop ensured its very rapid
 

adoption quite independently of the research and extension
 

system. The assu;-itions about labour and cash availability
 

on which the research programme had been based were no
 

longer valid.
 

(c) In country C, dependent on the export of bananas, farmers
 

were unwilling to adopt new technology. A key reason was
 

their perception that the real margin on bananas was
 

falling. Although there was historical evidence to
 

support this, no attempt had been made to forecast future
 

falls and incorporate the results in economic analysis of
 

recommendations to farmers.
 

they
These three cases illustrate different problems, but wt.at 


have in common is dislocation of a research and extension
 

programme, caused by changes in the characteristics of the
 

farming system to which research was targetted, or the
 
To extent
environment in which the system was located. some 


also, these cases represent a failure of farming systems
 

research, since, in at least two of the three (A and C), the
 

change might have been forecast and acted upon. It is
 

important to investigate whether this resulted from individual
 
from a
(but widespread) failure to apply existing precepts or 


more systematic failure of farming systers method.
 

2. Fsr: A failure of method?
 

It is necessary to note at the outset that farming systems
 
one
research has grown to the point where there is no method,
 

but rather a number of alternative paradigms, designed for
 
to different institutional,
different purposes and in response 


economic or political pressuLes. Indeed, it is one of the
 

strengths of the movement that it is broad enough to attract
 

around a common set of principles, agricultural research
 

specialists with many different interests: the international
 

system or national systems; individual crops or whole farm
 

improvement; emphasis on on-farm research or more general
 

concern with research priorities.2 These common principles
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include the farmer-centred nature of research; the holistic
 
nature of farming systems; the need for multidisciplinary

analysis; the importance of on-farm work; and the iterative,
 
continuous nature of agricultural research.
 

Embedded in these general principles 4s a quintessential five
 
step procedure for farming systems research, summarised in
 
Figure I (cf Norman 1980:7, Byerlee, Collinson et al. 1980:5).
 

Figure 	1
 

Steps 	in the farming systems research method
 

CLASSIFY
 

DIAGNOSE
 

RECOMMEND
 

IMPLEMENT -


EVALUATE
 

(i) 	Classification is concerned with the identification of
 
homogeneous groups of farmers with similar natural and
 
socioeconomic characteristics. It forms the basis for

the setting of priorities and for the targetting of
 
research and extension to particular farm types. Its

importance is reflected in the economists' concern with
 
'recommendation domains' 
 and in the agronomists'
 
concern with 'representative trial sites' (Perrin 
et
 
al. 1976; Harrington and Tripp 1984; Zandstra nt al.
 
1981).
 

(ii) 	Diagnosis has to do with identifying the limiting

factors and development opportunities of particular

target farm types identifieo at the classification
 
stage.
 

(iii) 	 The generation of recommendations may simply involve
 
drawing on the existing body of knowledge, but in most
 
field situations is likely to involve experiment-ation,

either at the farm level or at the research station, or
 
both.
 

(iv) 	A commitment to implementation is usually found in
 
farming systems programmes, often directly in the form
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of seed multiplication, for example, but also
 
indirectly through support to the extension service.
 

(v) Finally, evaluation is an important component of all
 
programmes, reflecting the importance attached to
 
continuous contact with the farmers. Evaluation will
 
normally lead to reappraisal and therefore to a
 
reinitiation of the cycle.
 

Of course, the schematic five step procedure does not imply
 
that farming systems research must always start from scratch
 
or that each step must he completed fully before subsequent
 
steps can begin. Farming systems research is a much more
 
open-ended and iterative procedure, as the flow chart in
 
Figure 2 attempts to demonstrate. Here, questions are always
 
being asked about the priorities tor immediate action and the
 
important next steps.
 

There is a clear time dimension to this method. In the first
 
place, there are obvious time lags associated with the five
 
step procedure: in particular, between tnie diagnosis of
 
constraints and cppo, tunities (step 2) anu the preparation of
 
suitable recommendations (step 3). There will also be a lag

between the time when recommendations become available and the
 
time when they are finally put into effect by a majority of
 
farmers (step 4).
 

It is difficult to estimate how long these time lags might be.
 
Between steps 2 and 3, that is between diagnosis and the
 
generation of recommendations, the time lag may be very short:
 
a recommendation may be available 'off shelf' fL m
the the
 
stock of knowledge. On the other hand, a full programme of
 
tesearch may he required, involving perhaps two or thiee years
 
on the research station and as long again on farmers' fields.
 
Between steps 3 and 4 there may again be a lag, shorter if the
 
recommendation is 
immediately and obviously profitable, if the
 
extension service is able to disseminate the recommendation
 
quickly and if resources for its implementation are available;

longer in the case of risky changes to the farming system or
 
if external resources have to be mobilised. Evidence in the
 
case of HYVs suggests that it may take five years before 80
 
per cent or more of farmers are using a recommendation even
 
when adoption is both simple and profitable
 
(Pinstrup-Andersen 1982). This suggests a total time horizon
 
of up to 10 years in many cases.
 

There is, however, a further element, because the
 
recommendations to be made may themselves be of short or long

duration. Some recommendations (eg 'increase plant density')
 
may commit the farmer for only one crop season, others may

commit him or her for many years (eg 'plant cocoa'). The time
 
horizon may therefore be much longer than that required by the
 
simple research process. The time hotizon to which fsr should
 
operate will be a matter for debate in any particular

circumstance, but as a general rule is unlikely to be less
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than five years and in most cases is likely to be a good deal
 
more. A 10-15 year horizon for most agricultural research
 
work would not be misplaced.
 

In some cases, of course, fsr is in a position to be flexible
 
and to respond to changes in circumstance over this time
 
period quickly: for example, a programme of research on
 
fertiliser application rates will generate input-output

coefficients that can be used to support different
 
recommendations depending on the relative prices of fertiliser
 
and product. In other cases, however, fsr will be less
 
flexible: resources may be committed to research on a
 
constraint that will not be 
binding by the time the results
 
become available; or worse, may not be committed to research
 
on what will be the binding constraint in 10 or 15 years'
 
time.
 

FSR must, therefore, look ahead. From the point of view of
 
method, there are two important questions that should be
 
asked: first, is the classification stable? If research
 
resources are to be concentrated on the problems of a
 
representative farm type identified as of high priority, will
 
that farm type continue to be representative and of high

priority for the time horizon over which agricultural research
 
must work? Secondly, will the characteristics of the
 

questions, nor 


representative farm remain stable, so 
limiting factors and opportunities 

that 
will 

the diagnosis of 
have continuing 

validity? 

In general, the literature on fsr does not ask these 
does it provide guidance on the kinds of change
 

to expect over the time-period. There are, however, some
 
exceptions, and it is worth entering the literature at three
 
different points in order to look for help.
 

First, on the general question of whether the possibility of
 
dynamic change is recognised. The literature is not
 
homogenuus. At one extreme, the possibility of dynamic change

is almost excluded by definition since a farming system is
 
defined as 'a unique and reasonably stable arrangement of
 
farming enterprises, that the household manages according to
 
well-defined practices ...' (Shaner et al 1981, section 2.3.5,
 
emphasis added). At the other extreme, attention is drawn to
 
changes over time in the external economic environment
 
(Byerlee, Collinson et al. 1980:9) and the fact that 'farmers
 
continually interact with and adapt to their environment'
 
(Jayasuriya and Castillo 1984:110). In one of the strongest

statements on this subject, Norman et at. comment, with
 
respect to the s-mi-arid tropics of West Africa, that
 

Our investigations have led us to the conviction that many
 
of the changes in the quantities, characteristics,
 
qualities and distribution of the factors of production
 
can be explained, partially at least, on the basis of
 
(increasing population densities and the gradual emergence
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of the region into the 
world economy) ... latter
The has
arisen in part due 
to the continuing development of the
communications system throughout the 
region. This has had
two effects. 
 The first is 
 that it makes the
commercialisation of agriculture more 
feasible through the
production of export cash crops. second
The effect is
that 
there have been changes in the relationships within

communities. 
 Ones that 
 were more self-contained

sharing in philosophy and
 

have become increasingly dependent
upon the outside 
 world and more individualistic in
orientetion. (Norman et al. 
1981:5).
 

There is clearly, then, an awareness in some parts of the
literature of the importance 
of some aspects of dynamic
change. However, if the literature is entered at a second
level, this awareness 
is far less evident. At 
this point,
concern is with what are called the 
'determinants' of 
farming
systems, that to
is say with the combination of natural and
socioeconomic 

of 

factors that produces a particular configuration
rpsource availability factor
and use 
at the farm level.
Determinants are generally taken 
to include physical factors
such as climate and soils; biological factors such as weeds,
pests and diseases; and socioeconomic 
 factors, including
markets, institutions, government policies and aspects
endogenous to the 
farm family such as food preference, risk
aversion and savings 1980;
(Hart Norman 1980; Byerlee,
Collinson et al. 
1980, Shaner 
et al. 1981). These are usually
presented diagrammatically 
(see e.g. Appendix 1) and make
little allowance for the of
process dynamic change; in
particular, there usually
is insufficient attention to the
feed-back between 
the farming system its or
and determinants
to processes of accumulation and 
 surplus extraction (see,
however, 
Deere and de Janvry 1979) . For example, savingsearned in 
one year may be reinvested 
in the next, so changing
capital availability. Or a failure of food supply may 
cause
malnutrition 
and redu:e labour availability in the following
 
year (Maxwell 1984).
 

These gaps are important, because 
if the literature is entered
at a third point, it is found 
that detailea checklists of
information to 
be collected 
are derived principally from the
diagrammatic analyses of systems
farming determinants.
various checklists provided, by ,for 
The
 

example, Collinson (1981,
1982), Carruthers (1979), 
 and Shaner et al. (198.1) or in
manuals by CIMMYT (Byerlee, Collinson et 
al 1980) and IRRI
(1984) are, of cjurse, only a guide 
to field activity; but it
is notable that they devote 
ve'y little attention either to
the historical evolution of the present farming systems 
found
in a study area or to the likely development of such systems
over the medium term. There are 
some exceptioiv; to this:
Collinson, for example, 
includes questions on new agricultural
activities 
and changes in consumption habits; 
but the general
conclusion is the
that awareness of the importance of dynamic
change is not reflected in practical guidelines for farming

systems researchers.
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Corroboration for this view can be found in the lack of advice
 
in the fsr manuals on how to handle dynamic change and the
 
consequent adjustment to classification and diagnosis; and in
 
the lack of discussion of dynamic effects in many of the 
case
 
studiej that have been published on fsr in the last few
 
years. 
 It can be concluded, therefore, that the admonition
 
to take account of dynamic processes in farming systems

research is honoured more in the breach than in 
 the
 
observance. However, if the conceptual framework were
 
stronger, practical action might follow. It is to the task of
 
strengthening the framework that we now turn.
 

3. Framework for the analysis of change
 

It is apparent from the previous discussion that the point to
 
begin is where the existing literature seems to lose its way:

that is to say, 
at the point where the general awareness that
 
conditions are constantly changing is, or rather is not,

incorporated into an analysis of the determinants of 
farming

systtms. The general medel is summarised in Figure 3: it
 
shows the farming system as influenced by a set of
 
determinarits which, in turn, can be 
 influenced by the
 
operation of the farming 
system itself. If the determinants
 
change then so, to a greater or lesser extent, does the
 
farming system. What therefore needs to be done is to
 
identify the determinants, assess the extent to which they are
 
likely to change and estimate the effects these changes will
 
have on the farming systenm. Of course, there are no general

rules: farming systems vary greatly with the climate, the
 
population density and the degree of commercialisation, to
 
name but three factors. The effect of a change in relative
 
prices, for example, will be much greater in a fully

commercial system than in a subsistence system. Nevertheless,

though the answers are different, the questions are the same
 
and there is need for a general framework.
 

Figure 3
 

Basic model of the determinants of a farming system
 

Determinants --- 4 Farming system 

(i) The determinants of a farmingsystem
 

The first step in building a framework is, then, to identify

the determinants of a farming system. As noted earlier, these
 
include natural and socioeconomic factors, both on the farm
 
and in the wiJ]er environment. A collection of the main
 
determinants is brought together in 
 Figure 4, drawing on
 
literature in the farming systems field (Norman 1980; Byerlee,
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Collinson et al 1981, Ruthenberg 1980), as well as literature
 
in the broader rural development field (e.g. Harriss 1982;
 
Thornton 1982; Heyer et al. 1981). The list is inevitably

incomplete and makes no attempt to allocate relative
 
priorities among the 
items listed, but it serves to emphasise

the wide range of factors acting on the farming system, main 
classes of determinants are identified - two natural and two 
socioeconomic, though there are inevitable interconnections: 

(a) Physical factors: climate, soils and topography are
 
obvious physical determinants of what can be produced in a
 
farming system and when, affecting particularly the
 
seasonality of production. Man-made physical infrastructure
 
(roads, irrigation or drainage) is also important: it will
 
affect land quality, production possibilities, market access
 
and price.
 

Figure 4
 

Determinants of a farming system
 

Natural Socioecunomic
 
Physical Biological Exogenous Endogenous
 

Climate Crop alter- Population Family com-

Topography natives Tenure position

Soils Livestock al- Off farm opport- Health and nut-

Physical ternatives unities rition status
 

infra- Weeds 
 Social infra- Education
 
structure Pests structure 
 Food prefer-


Diseases Credit ences
 
Markets Risk aversion
 
Prices Attitudes/goals
 
Technology
 
Input supply
 
Extension
 
Savings opport

unities
 

(b) Biological factors are normally taken to cover weeds,
P and diseases affecting crops or livestock, influencing
w a enterprises are chosen, the production systems adopted

and the yields obtained. These factors are not independent of
 
the farming system, since the level and composition of the
 
pest population may in each case be affected by what is done
 
on farms. Crop and livestock alternatives are included in the
 
list in order to emphasise that farmers choose from a range of
 
options: again, human intervention may affect the range,

especially through research.
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(c) Exogenous socioeconomic factors are nominally those
 
operating outside the control of the immediate farm family,
 
though the distinction between excgenous and endogenous may be
 
difficult to maintain, especially in communities with a high
 
degree of social interaction. The factors listed will affect
 
the resources held by the farm, the activities open to farms
 
and the margins earned on each. Population growth and tenure
 
arrangements will determine the quantity and quality of land
 
to which a farm has access as well as cost. Off-farm
 
opportunities and the quality of social infrastructure
 
(health, education) will affect the quantity and quality of
 
labour available from different individuals at different 'imes
 
of the year. Credit systems, both formal and informal, will
 
influence the capital available as fixed assets or in the form
 
of working capital. Markets and prices, for products and
 
factors, including labour, will help to determine both what
 
can be produced and what is produced; markets may be local,
 
regional or national in scope and may be subject to differing

degrees of government intervention. Technology, input supply
 
and extension will halp determine what production systems are
 
used and what levels of output are obtained. And, finally,
 
savings opportunities, along with off-farm enterprises and
 
social security mechanisms, will affect the extent to which
 
any surplus is invested in the farm business.
 

(d) Endogenous socioeconomic factors affect resources,
 
activities and margins in the same way as exogencus factors.
 
Family size and composition, along with gender roles,
 
determine the amount of family labour available. This will be
 
modified by the health and nutrition status of the family and
 
by the level of education. The ctivities undertaken will be
 

influenced by food preferences as regards timing and
 
composition of diet as well as by the attitude towards risk.
 
The attitudes and goals of the family may also determine the
 
extent to which stocks are held, diversification is carried
 
out or accumulation pursued.
 

It should be emphasised again that these determinants will act
 
in a concerted way to produce farming systems of great
 
diversity. Some factors vill be important where others are
 
not. Nevertheless, what is striking about the list is how
 
many of the factors are subject to change, even over the 10-15
 
year period which has been identified as the time span over
 
which fsr should operate. The second step in building a
 
framework is, then, to assess the likelihood of this change
 
and its likely magnitade.
 

(ii) Dimensions of change
 

In considering this question, it becomes apparent that change
 
is of different sorts. An analogy is with time series
 
analysis, where changes in observed values result from the
 
interaction between several different components of change.
 
Four of these are illustrated in Figure 5: normal variation,
 
sudden shocks, cyciei and trends. These will obviously differ
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Figure 5 

Four Components of Change 

NORMAL VARIATION 

SHOCKS 

CYCLES 

TRENDS 



in their effect on the farm system, not least because they

differ in the ease with which farmers can predict them. It
 
therefore makes sense to assess change in the determinants of
 
farming systems in the context of an analysis of the
 
components of change.
 

This task is carried out in Figure 6, which provides examples

of changes for the various determinants listed in Figure 4.
 
Some of the entries in the table are worded positively ('new

schools', 'new markets'), othes are worded negatively
 
('erosion', 'pest resistance'), but in most cases thesign

could be reversed: schools close, erosion is reduced. The
 
table shows that there are entries in all four columns:
 

(a) Normal variation is the kind of variation that occurs on 
a
 
regular basis, often seasonally, and is expected both by

farmers and researchers. Rainfall variation from year to year
 
is a good example, but there are also many seasonal factors to
 
do with access, prices, or health and nutrition status
 
(Chambers et al 1981). This kind of change is important but
 
is outside the main scope of the paper.
 

(b) Sudden shocks, by contrast, are not usually expected and
 
are not often taken into account in research programmes. As
 
the table shows, shocks may occur in all four categories of
 
determinants. Some may result from government policy, such as
 
land reform programmes or the spread of official credit;
 
others may be 'Acts of God', such as floods or epidemics.
 
Some of the changes leg settlement schemes) may have a longer

lasting effect than others (eg food aid programmes) and the
 
changes clearly vary in the degree to which they can 
be
 
predicted in a research programme: loss of resistance to
 
insect pests may be predicted when new varieties are
 
introduced, though the precise timing will be difficult to
 
estimate.
 

(c) Cyclical changes are unusual in this field, but two
 
examples are given in the table. International commodity
 
price cycles are an important factor in assessing the
 
profitability of certain enterprises and changes in family
 
size over time may affect area sown.
 

(d) Trend changes are cl.arly important and easier to predict
 
than shocks. The table again contains entries from all four
 
classes of determinants, ranging from the gradual spread of
 
salinity in some irrigation schemes to the effect of declining

infant mortality on labour and cash availability.

What the table in Figure 6 provides is an outline framework
 
for assessing the likely magnitude of change in a particular
 
situation: in effect a list of questions designed to test
 
assumptions about the medium term stability 
 of the
 
determinants of farming 
systems. There remains the question

of whether instability matters and of how it affects the
 
farming system.
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(iii) Effects on the farming system
 

A farming system consists of resources (land, labour, capital)
 
used in activities (crops, livestock, off-farm) which produce
 
a flow of outputs (food, raw materials, cash). There are
 
clearly many ways in which the changes discussed above could
 
influence these characteristics of the farming system and
 
therefore the analysis of scarce resources and opportunities
 
on which research is based.
 

(a) Resources include both the quantity and quality of land,

labour and capital used in farming. Whatever resources a farm
 
has, it is possible that the factors in Figure 6 could change

the situation within the space of 10-15 years. For example,
 
increasing population associated with increasing social
 
differentiation could reduce average farm size: the
 
@representative' 
farm might have five acres at the beginning

of the period but only three by the end. There is evidence of
 
this process in the literature on the 'disappearance of the
 
peasazntry' in Latin America (de Janvry 1981) and in work on
 
rapid rural polarisation in Bangladesh (Briscoe 1978, Hartmann
 
and Boyce 1983). As another example, gradual capitalisation

of farmers on settlement schemes might mean that over a 10-15 
year period assumptions about the shortage of equipment and 
cash might gradually become invalid: there is evidence of this 
from colonisation of areas in Bolivia (Maxwell 1980) . Again, 
increased migration possibilities might reduce family labour 
availability, either seasonally or throughout the year: there
 
is evidence of this in Africa (Eicher and Baker 1982). These
 
are random examples, in each case, the effect on the farm
 
system could be significant, upsetting the assumptions 
on
 
which research was based.
 

(b) Activities encompasses the selection of enterprises, the
 
choice of production technique and decisions about the
 
disposition of products. Here again, there is a strong case
 
for saying that changes in determinants may have a significant
 
effect on the system in the relatively short term. For
 
example, the introduction of new HYV wheat varieties is likely
 
to lead to greater areas of dheat being sown and to greater
 
use of inputs; at the same time, the adoption of this new
 
technology may set off a process of accumulation which may

reduce the need or desire to grow subbistence crops. There is
 
evidence to support this hypothesis from studies of the Green
 
Revolution in India (Lipton 1978, Dasgupta 1977). Changes in
 
relative prices and in terms of trade will have major effects,

influencing enterprise patterns, input use and storage policy:
 
some of these may be gradual changes in line with accepted

price elasticities, others may be more abrupt in response to
 
shifts in foreign exchange regimes or the degree of 'urban
 
bias' (Lipton 1977). Cropping patterns may alter in response
 
to new markets or government policy, for instance as a result
 
of Government controls to increase food production: this
 
appears to have happened in Rwanda (Langley 1984). If the
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pattern of normal activities changes, even if the change is in
 
response to research, then research priorities may also
 
change.
 

(c) Outputs will be susceptible to change also, particularly
 
as regards the flow of food to the family and the pattern of
 
cash availability. In turn, these will affect the ability to
 
accumulate and diversify. For example, savings or credit
 
changes may have the effect of evening out cash availability

and reducing the need to re3ch the same objective by

adjustments to the farming system (cf Chambers et al
 
1981:229). Or a change in food preferences may influence the
 
allocation of output between consumption and sale.
 

As before, what is described here is a method, not a set of
 
conclusions. However, it should be obvious from the examples

given that the potential for significant changes to the
 
characteristics of the farming system exists. And if this is
 
so, there are practical implications for farming systems

research.
 

4. Practical implications
 

So what, actually, is to be done? How can the method outlined
 
above be incorporated into fsr? There are at least five
 
answers to this question:
 

(i) 	Improve data collection. The various checklists cited
 
in Section 2 provide between them an extensive list of
 
what needs to be known about the farming system. The
 
additional determinants listed in Figure 4 may suggest
 
some additional questions. All these lists could be
 
improved in two ways to deal with the dynamic
 
considerations discussed in this paper. First of all,
 
it %.ould be useful to add to each of the questions in
 
the checklists two additional points: 'Was it always
 
like this?' and 'Will it always be like this?' These
 
sound trivial, but are not: they are a cue to farmers 
and other respondents to talk about the way in which 
farming has changed and the way they see it as likely 
to change in the future. They also provide a cue to 
the investigators to check secondary data sources for 
useful historical facts and encourage them to establish 
closer contact with planners and policy-makers. This 
should already be standard practice, but it is 
remarkable how few research stations have copies of 
national economic plans and statistical summaries and 
how few monitor, on a systematic basis, changes in 
input and output prices and other developments of 
relevance to their client farmers.
 

The second improvement to existing checklists would be
 
to begin by focusing not on the farming systems but on
 
the characteristics of the areas or villages in which
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farming systems are located, collecting information not
only about their present state but also about the
 
influences which act upon them. This would to
serve 

focus attention on the relationship between farmers,

for example on changes in population pressure, degree
of social differentiation or incorporation into the

market (cf Norman et al. 1981).
 

As an example of how checklists might be adapted, an
 
alt-rnative to those cited 
is to be found in Maxwell
 
ant Pozo (1981). This begins as an area profile rather

than a description of farming systems and includes

information on population
history, movements and
 
government development programmes as well as on the

.,haracteristics of the farming system. As a result of
 
applying this checklist at an early stage of farming

systems investigations, it was possible to relate later

work to an evolutionary process in colonisation areas
 
which led farmers into a crisis caused by the
 
exhaustion of high 
forest and then out again through

capitalisation and diversification (Maxwell 1980). The

better management of this change process became the
prime objective of farming systems research (Maxwell

and Pozo 1981, Maxwell, Stutley and Bcjanic 1982).
 

ii) 	Improve classification procedures. Farm classification
 
serves both to encompass variation in a study area 
and
 
to provide a basis for deciding on research priorities

(eg concentrate on farm type x because it zcounts for

60 per cent of the population, rather than farm type y

which only accounts for i0 per cent). If a Iynamic

element is to be introduced into the classifi,-ation
 
exercise, then two questions should be asked: 
'will the

basic classification still be valid in 10 or 15 years

time?' and 'will the criteria used to decide priorities

still produce the same ordering in the future?' Again,

this stipulation requires a certain amount 
 of

futurology to be built into the 
farming systems method
 
as an explicit requirement. Consideration should be

given to likely changes in the physical, biological and
 
socioeconomic factors 
 used to establish the
 
classification and estima-tes should be 
made 	of overall

changes in the farm population. At the same time,
 
questions should be asked about how far development of
the 	 systems 
 will affect their relative priority

ranking; such changes should' include those brought

about by the agricultural research process itself.
 

An example may be given of how this would work in
 
practice. A classification exercise carried 
out 	in

1979 in a colonisation area 
in Bolivia identified six

priority farm 
types, which accounted for approximately

85 per cent of the population. However, it was known
 
that immigration into the area was continuing, that

farms were continually develop.ng, that social
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differentiation 
was associated 
with land accumulation
 
by certain farmers 
and that government development

programmes were likely to result in better 
 access,

greater capitalisation and a greater use of inputs.

The classification exercise was 
therefore extrapolated
over a 
five year period in order to see whether or aot
 
significant changes would take place. 
 It was found

that there was a great deal of 
movement in and out of

certain categories, but that 
the overall classification
 
remained valid with only 
one major change (Maxwell and

Pozo 1981:61ff) . Since it was assumed that overall

priority would continue to given to the
be study area
 
over the period, this dynamic classification enabled
 
farming systems work 
to proceed with some assurance
 
that its results would be valid 
in the medium term.
 

(iii) Improve diagnosis. As with classification, diagnosis 
can commit an agricultural resea-rch programme some years ahead, since research resources are targetted to
the solving of particular problems. It is necessary to
be sure that these problems will not be eliminated by

some outside change. For example, will ai increase in

cash availability enable 
farmers to mechanise or make
 
use of chemical 
-.aputs, thus eliminating a labour

bottleneck 
regarded as constant in agronomic research?
 
If a farm development programme 
Lakes place, how will
this affect the limiting factors operating within the
 
farm system? effect
What will improved access,

communications, infrastructure 
or input supply have on

the characteristics of the farming system over a five
 or ten year period? And how does this then 
change the
 
research priorities?
 

Again, an example from work carried out 
in Bolivia. It
 was discovered during diagnostic work 
that a particular
 
group of farmers pursuing mechanisation strdtegies 
were
running into cash flow difficulties (Maxwell 
et al
 
1982). Since this was likely to lead to long 
term

decapitalisatin, the problem became one for further
 
study and research (Stutley et 
al. 1983).
 

(iv) Improve recommendations. 
 There are two things that
 
might be done here. 
 The first is to aim

recommendations 
not at where the farming system is now
 
but, so to speak, at where it will be when the
recommendations are implemented and for 
the duration of

the time they will be implemented. This means that
research stations 
should carry out economic analysis

using estimates of future input and 
output prices,

including future opportunity costs for inputs and
 
outputs where appropriate. 
 How many research stations

for example, regularly make use 
of World "ank commodity

price forecasts? Further, 
how many research stations

regularly review 
and update their recommendations 
to

farmers based on changing price r'lativities?
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The second thing that research stations might do is to
 
pay greater attention to the probability of change and
 
its likely direction and magnitude in preparing
 
recommendations. Given that some changes can be
 
forecast and others cannot, what this probably means is
 
giving greater weight to uncertainty in farm system
 
modelling. There is probably a stronger case than is
 
usually made for diversification, risk spreaditig and
 
the 	 accumulation of capital assets that can be
 
liquidated in an emergency (eg livestock).
 

(v) 	Strengthen monitoring and evaluation. If farming
 
systems, as has been suggested, are constantly on the
 
move, reacting both to their own internal dynaic and
 
to the external environment, then it is more than ever
 
necessary to monitor and evaluate changes.
 
Classification, diagnosis and the preparation of
 
recommendations are continuous processes, not one-off
 
exercises. The progress of farming systems work needs
 
constantly to be re-evaluated in the light of changing
 
conditions on the ground. This requires an
 
institutional commitment to monitoring and evaluation
 
which should not only be asking what has happened but
 
also why.
 

None of these is an earthshaking proposal in itself. What is
 
needed is to take the awareness of the importance of dynamic
 
change in rural areas and turn this into a practical concern
 
for the sources of change in farming systems research. A
 
commitment is then needed not only in intellectual terms, but
 
also in terms of resources, in order to carry out the more 
detailed fieldwork that is necessary.
 

5. Conclusion
 

This paper has argued that farming systems research has a
 
10-15 year time horizon. During this time the determinants of
 
farming systems may change and the characteristics of the
 
systems themselves may change. In turn research priorities
 
may change. Fsr should be aware of this possibility and take
 
greater account in its procedures of changes in the rural
 
environment. Indeed, this conclusion may be particularly

appropriate at a time when the impact of the recession is
 
forcing many developing countries into adjustment policies

which have a marked effect on the socioeconomic environment in
 
rural areas.
 

However, this is an argument that goes somewhat against the
 
grain in farming systems research. As an applied, practical
 
movement, fsr has been concerned with quick, cost-effective
 
solutions. It has had a particular interest in rapid rural
 
appraisal and in institutional arrangements to ensure that
 
research priorities can be identified quickly and solutions
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provided to farmers as soon 
as possible (eg see Collinson
 
1982). It was never clear that this could be done very easily
in most circumstances (Maxwell 1984); but if it is true that 
farming systems are in a constant state of flux, this

reinforces the case for an approach to farming systems

research that is continuous, dynamic and interactive. Better
 
to take slightly longr and hit the moving target than to 
assume it is stationary, act quickly and fail to hit it at 
all.
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Notes
 

1. Research Fellow, IDS. Work 
on this subject has been

funded by ODA, to whom acknowledgement is made but to whom
 no blame is to be attributed. Many people have helped
with comments and criticisms. Particular 
thanks to Doug

Thornton and Andrew Dorward.
 

2. Compare, for example, the work of CIMMYT and IRRI 
who are

mostly concerned with individual crops and with the linkq
between 
 national and international research systems
(Byerlee, Collinson et al. 1980; Zandstra et al. 1981),
with others who are more concerned with whvle farm systems

or with national research establishments (Gait et al.
 
1982; Kean and Chibasa 1982; Biggs 1983).
 

3. There 
are now very many case studies available in the
farming systems field. For an 
early review, see Gibert,

Norman and Winch (1980). More recent bibliographies are
Biggs (1982), Casey and Barker (1982), Farming Systems
Research Group (1981) and Winrock Internationa: (1982).
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