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Role of Social Science Research in Cropping System Prégfaﬁs

by
. 2/
Ezrl D, Kellogg™

Intrvoduction

Cropping system research programs are receiving increasing attention
in international and national agriculiural research programs as wa;s to
increase production per unit of time, They are natural extensions of
individual crop research programs and form a part of the basis for farming
systems research being developed around the world. In discussing the role
of social science researca in these cropping system programs, some

/ The first is that we are talking about crop~

assumptions must be made%
ping systems, Although the word "srstems' has been used so widely in a
variety of contexis it may Le loosfing iia specificity in communications,
it does provide irrortant cotnicenis to the reader, These include that
systems research must be intaresced in the way definable partsrof the

systems adc up to the wiole, Tt m-st w-cononize that ~“hese parts are

interdependent an? that feedbask mechanisms are present within the system

1/ Paper for the Seminar on Cropping System Programs in Thailand held
at Chiang Mai July 11-14, 1977,

2/ Project Advisor - Multiple Cropping Project - Faculty of Agriculture
Chiang Mai University - Ford Foundation arnd University of Illinois,

3/ The author is an agricultural economist and not broadly trained in

many other social sciences, Therefore, the discussion of the role

of noneconomi: social sciences may be somewhat inaccurate and/or

restrictive, Social science is meant to include the disciplines of

sociology, anthropology, political science, economics, and psychology,
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such that the parts interact with one another to produce an outcome
different then what would have occurred if they had been separated,

These interactions in the system involve biclogical, physical, chemiéal,
ecohomic and hﬁman phenomena , Furthermore, these cropping systems are
part of larger farming systems which must relate with social systems and
institutional arrangements surrounding the farm, Therefore, cropping
Systems programs must be concerned with the behavior of an interrelated
whole as well as the influence of outside systems and arrangements on the

cropping system,

The second assumption is that the participants of this seminar are
interested in applied research aimed at developing cropping systems that
are adoptable by farmers that will increase their wéll being, In addition,
the programs represented here will be involved (not necessarily in the
lead role) in the process of extending the cropping systems developed to

farmers,

Thé last assumption is that the process used in the deQelopment of
improved adoptable cropping systems ought to include some social science
inp&ﬁé aﬁd that these inputs should be an integral part of the process,
Hopefully why this should be and how it can happen will become more clear

after study of this paper,

Purpose and organization of the paper

The strategy of this paper is to indicate the ratiomale for inclusion

of social scientists into cropping systems programs by identifying
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important contributions they can make ﬁiﬁh:brief éommen;s as to how éhese
contributions might be made, References:tondiier discussions of some of
-these issues will be given, To do thiég‘a brief discussion of the process
most commonly recommended -for use by cropping syseem programs will be
given, Then, potential contributions of social scientists in each step
of this process will be discussed, Finally, some general observations
with,}eSPect to hbﬁ:mﬁlti-disciplinary work might be more effectively
encourééed in cropping systemsrprograms will be given in the summary

section,

Steps Recommended for an Applied Cropping System Research Program

In order to identify important contributions that can be made by
social scientists, a brief description of the strategy recommended jin
developing cropping system programs is necessary, Even a brief look
at the current literature on cropping systems programs reveals a common
agreement on the process that ought to be undertaken to develop improved
adoptable cropping systems for farmers, The names attached to the
individual steps and the specific aspects assigned to certain s5teps
often vary, but the concepts are amazingly similar among the reports
given of various programs%/ The general rationale for this recommended

process is that cropping systems that are developed based on the

4f The major reason for this is that many of the accessible program reports
come through the international agricultural research centers, They
have formal and nonformal networks through which common philosophies
are devgloped and communicated,
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enviromment the farmers must function within are more likely to be adopted,
In addition, to make 2 positive break from traditional cropping systems
requires informed, tested changes be introduced *o minimi;e possible

undersirable consequences.

Analysis of farmers' situatfons and actions - step 1,

This step imvolves the inventory and analysis of factors that

)

influence what farmers do and how and why they do tt, Tﬁis activity
mdy also be used to develop base line data from which technology induced
changes that occur can be measured, The results of this analysis are
used to define what lines of research might be more advantageous to
pursue in terms of the ability and inclination of the farmers to adopt

new technology,

Design of technology - step 2.

As the farmer's working enviromnment is analysed and what he 36es
and how and why he does it becomes better undrestood, new cropping system
technology design can b2gin. Component elements of crop téchnology are |
developed and/or assembled, tested and combined inte potential cropping
systems that reflect the synthesis of information gathered in the
previous step, These cropping systeas being designed are to reflect
the determinants (conditions difficult to change) of the envirommant
while incorporating changes that can be adopted to develop technology
that holds promise of demonstrating superior performance over

traditional systems,

-
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On-farm testing and evaluation - step 3,

This third step involves taking systems judged to be feasible and
productive to farm plots for further testing and evaluation, Since the
previous step is usually accomplished in experimentally controlled
conditions, the results of rhe design stage need to be vefified and
expanded using farmers' fields, reactions, and sometimes their management,
The literature reflscts some divergence in the specific objectives of
this sfep. In some cases, farmers are asked to manage specified cropping
systems and these results are compared to their traditional systems,

In otherréxaﬁples, on-farm testing is divided into component trials
closely guide& by researchers and subsequent farmer managed trials based
on the results of the on-farm component research trials, Measures to
determine the coﬁstraints experienced by the farmers and initial impressions
of the impact of adoption on the farm and village are also usually made
in this step, Some programé include analysis of these consequences on
more aggregated levels also, Initial analyses may also be made at this
stage on the types of programs that meed to be develcped by enabling
institutions to insure that the requirements for the adoption of the new

technology are met,

Extension and evaluation -~ step 4,

As cropping systems are tested and shown to be compatible with the
farmer's situation as well as substantially more profitable and/or
stable than the traditional systems, they may be extended over wider

-

areas, The program leadership for this step is usually with extension
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agencies although the research program has a vital role to play., More
complete studies can be made on the constraints to ard consequences of

the adoption of the new techiology during this phase,

Relationship among the steps

This process is not purely sequential nor does it always flow in
one direction, The :teps:

(1) overlap in that more than one should be undertaken at
one time;

(2) interact in an iterative way such that results in one
step may require going back to reds parts of prévious
steps, |

An example of this interaction would be the situation where farm lev;I
testing showed the farmer could not manage the mew cropping systeﬁ
properly because of cormitments he had to other farm or nonfarm
enterprises, This might entail further analysis of his environment

(step 1) and redesign of new systens (step 2),

Role of Sccirl Science Research in this Process

The amount of literature devoted to reporting social science
research on .ropping Systems is stili small while reports that discuss
what should be done and why is growing rather rapidly, The lack &f
balanee between social science and agricultural scienceé/ research on
cropping systems in Thailand is evidenced by the larger number of

papers and partjcipants at this seminar oriented toward agricultural

()
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science activities, In order to discuss the role of social scientists
in the process briefly discussed in the previous section, the potential

contributions will be disecussed by steps,

Analysis of Farmers' Situations and Actions

The words used to label this step were chosen carefully to reflect
concepts that are important to defining the rationale for this activity,
Analysis is useq;to reflect the weed to understand the farmers' situation
rather than just to describe the elements making up the environment, The
lack of an adequate understanding of the factors which determine what
the farner does and how and why he does it often linits our ability to
define releyant applied research., "Situations' wag used to dencte the
range of factors that influence farmers' decisions and actions. These
factors are associated with ‘1) his family and community; (2) the
instituticns that provide him with information, services, resouces and
opportunities to sell nis products; and (3) the éuantity and quality af
resources he commands, The assertinn here is that useful cropping
systems research must start from an anzlysis of the existing locale
specific environmen=s for which the program has responsibility, 1In
some programs this step ic used to define a baseline measurement of
certain eriteria that will he subsequently remeasured to identify the

consequences of certain changes through time,

3/ Agricultural science is meant to include the areas of plant breeding,
plant pathology, entomology, agronomy, soils, food science, animal
science,” and agricultural engineering,
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Data collection planning

Since many social scientists are trained in data gathering techniques,
they can contribute to the design and impiementation of surveys and case
studies. Before starting to gather data is it vital to define.the focus
of the project in terms of geographical regions or type of farmers or
resource defined areas., For example, a program might be oriented to
developing cropping systems for small farmers (and "small farmers" should
be defined) in rainfed areas of = certain region within the country, The
process of gathering data should be oriented toward describing and
analyzing that population, It is also important to specify the use to
be made of the data, how this work fits into the overall program, and
the specific objectives ¢f the cropping systems research program and this

data gathering activity {see (1) for a more complete discussion of this),

Three types of studiec may be meeded in this phase, The first
would be a general survey to gain as complete a picture as possible
about what farmers are doing and what conditions suryxound the farmer,
The second type would be a specific study of fewer farmers to gain as
complete an understanding as possible with respect to why they do things
as they do. Tthe third type of study would be a baseline survey to be
used as a basis for subsequent remeasure to evaluate changes over time,
Some of these purposes could be combined into one effort such as the

baseline could be based on the farmers selected for indepth study,

4

If there is adequate secondary data available on this population,

)
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certain characteristics of the area and farmers could be defined in terms
of frequency distributions, For example, suppose the cropping syéteﬁ
program had a geographical focus, Within that area, secondary data would
be used to delineate frequencies of farm size groups, cropping system
types, irrigation access, soil types and distances of villageslfrbm‘urban
areas, Then, the sample survey could be stratified to reflect the modal
values of these characteristics, This procedure would tend to give one

2 more accurate sample of certain characteristics important in deffning
what the environment of the population is (see (12) for a more complete
discussion of this procecure). Even if the secondary data or resourceé
are not available to do this, some attempt should be made to see that the

sample survey is representative of the area of concern,

Since the amount of relevant information that could be collected to
better understand farmers'! situations and actions is largé and varied,
some classifications as to importance and procedvres for measurement are
helpful. The first class could be delinezated by the degree of difficulty
the farmer or research program would have to charnge the vaiues of certain
variables, If the variable would be very difficult to change, cfopping
system development wculd have io consider it as a determinant (27).
Rainfall .distributicns and farmers’ ability to read would be examples,
The variables that would be more easily changed such as nitrogen levels
in soils can be varied in designing new technology, Availability of

credit might fall between these two extremes,
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Other useful distinctions relate to the procedure required to
collect the data, If the event occurs once or infrequently during a
year, questions relzted to the value of thesz varizbles need to be
asked at only one time-single point estimates., If the event occurs
frequently, questions may need to be asked several times during the
year - continuous ectimates. Examples of single point estimates would
be the amount of 2 crop sold or quantity of storage available on the
farm, Variables requiring more continuous measurement would be the
amount of labor devoted to certain crops or rainfall received during

the year,

Another distinction relating to measurement procedures is the
likelihood of the respondent to remember quaﬁtities of activities,
Farmers usually "register’! such information as the time water becomes
available or how much of a certain crop he sold, He does not tend to
remember as clearly how much labor he used to accomplish certain tasks,
Therefore, in general, single point registered datas should have low
measurement errors if the information carfully gathered., TFor data
classified in the continous nonregistered class (e,n, labor use alloca-
tion), frequent interviewing must be done to ensure the data accurately
reflects what actually happens, References (5) and (18) have more

detail on these classifications and their utility,

The last classification relates to the need to set priorities on
what is to be-collected and how much accuracy is desired, This

partially depends on whether the study is a general survey of an area,
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a specific case study or a baseline measurement, Fortunately, Banta (1)
has discussed these problems well and provided a frarmework that will be

useful to followg/

Data analysis

The variables to be measured could be classified ~s those relating

to the environment, resources, activities, and needs of farmers, Appendix

table 1 gives examples of the specific data that would be obtained and

a classification for each of the criteria previously discussed,

This analysis phase includes more than a simple tabulation of the
data presented in appendix table 1, it requires a diagnosis of the
constraints facing farmers and an understanding of what they do and why,
Social and physical scientists will have to cecoperate in this endeavor
but the commenfs here will be reserved largely to the role of the social

scientists in this process,

For the envircnmen:al class, social scientis*s wuld need to
establish the public policv (if any) on the output pricing of crops,
input pricing of imporcent frctors of production such as fertilizer,
seeds, labor and/or ~recit or proposed production or other special
purpose campaigns (see (I13) for a more detailed discussion), These
policiés can have g majﬁr impact om the profitability of various

enterprises or activities through time and hence should be considered

6 . B .

8/ Since I have freely deviated at places from his specific ideas, one
should not interpret this section a8 an accurate reflection of his
concepts,
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in designing new technology, A by-product of this step is that it pto-~-
vides_a basis for judging the benefits and costs at the farm level of
tﬁese policies, The datz on policies toward agriculzural associations
and extension work would give useful indications on the problems to be
faced in the extension of new technology and the prospects of farmer
groups being able to hecome effective in credit provision, input supply

and/or output marketing,

Sociologists and anthropologists would be useful participants in
defining the social data suggested in Ié. They have developed ways of
measuring the influences of tradition on the way things are done as
well as defining family structures and their influence on future labor
availability and roles cof males and females in various activities.
Migration patterns can effect and is affected by multiple cropping
systems (see (26)), Age structure is important in determining available[
labor through time as well as the number of economically-productive
people versus those that are too young or old tc werk (called dependability
ratio), This ratio should be calculated on an individual family basis

rather than the traditional Western concept,

The economic environment analy-is should reflect the ability of
people and goods to move in and out of the area as well as what facilities
are present for possible storage of produce, This latter point is |
important in determining whetbher farmers would have an abiliéy to hold
certain crops to be sold during higher price periods, Often the best

time, in terms of physical productivity, to grow certzin crops within

()
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@ system is also when the crop is widely grown and hence is harvested at
lower prices, Tenures and credit arrangements are port of the set of
variables that deternine “he way in which gains frem new technology are
distributed, Tenure c¢-ta should reflect nct only land owner, tenant,
part temant, and landlecs lzhor proportions, but nlsc how the costs and
Production are shared by cvop, how people get access to land to rent and
what informal sancrions ace involved in continuing tenure arrangements,
The credit information should include calculating the real cost of credit
(28), sources of loans, how people get access to these sources, and
limits on its use. The level of living can be measured from data collected
elsewhere in terms of cash income, food consumed, housing quantity and
quality, and other consumer items pPresent in the household, This

measyrement is especially important if the analysis is to be used as a

baseline,

Resources and their allocation form fhe central -~oncern for cropping
system research, Land ownership and use pattern distributions would
result from the data =ollected under TI A. These variables are also
important in determining whe migh® gain from new technology as well as
how land ownership and use might change as a result »f the adoption of
new technology, Surprisingly, many surveys co not include land values
s part of the data collected, However, this is ome of the variables
that may change significantly with the introductio n of new technoiogy
and, given certain policies, may be the resource that "captures" much

of the benefits, Parcel size helps in defining the limits of certain
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equipment development as well as understanding cri<eria used by farmer's
to decide land allocation to various crops, The measures of various
physical and chemical characteristics of the land and solar radiation is
best done by the physical scientists ang will not be discussed further
except to comment thatr they are eéxtremely important in determining
cripping systems. The type of irrigation and amounts typically available
through time to the area being studied is of utmost importance, This
data may be available through irrigation associations or goverment
agencies, It should be collected for several years to observe the
variability in amount and timing, How the distribution of water is
decided upon would be 1 part of this effort and is the topic of substantial

sociology work,

Labor availability, use, and wages should be jidentified by sex;
hired or family; and full or part time helpers by crop and other
activities, This data is also noted in IIT A 3, III B 2, IIT C, and
IIY E 5. The profile of labor use for cropping activities during the
year should be compzred to the prefile in other major activities of the
family, This gives one an indication of the true slack periods for
labor use as contrasted to the labor use patterns in the cropping
activities only, Questions relative to labor use in nonfarm activities
should also be asked to determine the opportunity cost of using more
labor at certain times in the cropping system, One way of doing this
is to ask family members every two weeks whether they sought non-farm

employment, If ﬁhey did, one would need to ask how many days did they

()

()
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- want to work and how many days were they successful in finding work,

Then the wage they received would be ﬁultiplied by the probability of
finding employment to arrive at the opportunity cost of labor for that

two week period (see (20) for more details on this procedure),

Powerlavailability and cost gives an indication of the flexibility
farmers have to perform certain tasks by using relatively more labor
versus more power, If quite low power/land ratios are found, cropping
system development might initially be more labor intensive with some
effort spent on encouraging.small equipment development, The flow of
operating capital data is helpful in diagnosing problems involved in
investing in material inputs or 1arger_c§pita1 items, Income time
profiles combined with essential expenditure time profiles would assist
in the determination of the amount of money available at particular
times for investments that might be required by new cropping system
technology. Of course the ievel of debt and savings is also helpful in
making kind of diagnosis (see (13) for a discussion on the prlblems of

getting this informstion),

The availability, quality and cost of maierial inputs such as
fertilizer, pesticides, seeds, and Lirbicides are importanf factors in
determining constraints faced by farmers, A spatial analysis by
geographers or other social scientists to indicate time, distance, and-
cost of reaching supply points would glve a deeper understanding of the
availability of these.inputs and their real cost to the farmers, Output

marketing characteristics should reflect the products that have been
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traded, the reliability of the market, if farmers receive quality price
di fferentials, what practices are involved in exchange, and how farmers
obtain price informetisn, Farm level prices over time should also be
collected as many secondary data scurces reflect wholesale prices, A
full discussion of these variables is included in Aree Wiboonpongse's
paper at this seminar, An enalysis of price trends through time is
helpful in indicating which commodities may become more competitlve
through time, Data on the average variation of prices within the year
assists in determining the potential profitabillty of developing certain
varieties that can be harvested at certain times to take advantage of
higher price periods, Correlation of prices among crops being considered
in the program help indicate {if crop diversification would be expected to
decrease price risks substantially, If the prices of possible alternative
crops are highly positively correlated with each other and traditional
crops, crop diversification cannot be expected tc decrease this risgk a
great deal, Some information should by gathered on the capacity and
utilization of the input and output marketiﬁg Syctem is multiple cropping
development is likely to affect these substantially, If there are
substantial processing firms in the areas processing schedules should

also be known,

Farmers' management practices affect their cropping systems'
performances significantly, These practices result partly fromlfarmers'
attitudes toward change, risk, and debt; their pereeptions of crop
characteristics and new technology as well as the priorities they have for

themselves and their families, It is'difficult to measure, interpret

)
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and verify data collected on these factors, Psychologists and soclologists
have developed some measures and techniques that seem to be relevant for
these concerns., Iresons' study (11) would be a specific example that is
instructive to review for cropping systems programs, He sought ko 1identify
and rank criteria used by farmers in selecting crops, then identify these
characteristics of crope as perceived by farmers and verify the relation-
ship between the decision criteria, crop characteristics, and crop choices
actually made by farmers, The identification and measurement of the
relative importance of social and economic factors affeéting crépping,
intensity was also attempted, In this effort, attitudes toward risk,

new technology and the outside world were measured and Integrated into a
model, These data should be collected and analyzed to give a feeling for
what farmers think aré important criteria for choosing crops, and how

they perceive these characteristics for the crops they know, Some of

this knowledge can be gained from spending time with farmers in informal

discussions about their farm business,

The cropping system is a part of a larger set of activities that
require time and resources from the househcld, Hany of these resocurces
can be easily transfered among activities in which the household partici-
pates, To estimate the 2mount and cost of rescurces that are or could
be allocated to a cropping cystem requires knowledge of thesg alternative
activities, These include family area upkeep, community commitments,
and nonfarm activities, Analysis of the nonfarm labor data was discussed
in the previous section, All income sources should be identified to be

able to understand financial resources available for investment.
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The livestock enterprise is 2lmost always integrated with cropping
activitigs; It is important to understand how these enterprises relate
to each other in terms of : competition for cash, land, and labor; and
complementarity with respect to soil fertility and crops and by products
consumed, Values of this complementary aspect should be measured because
changes in cropping systems will likely affect these relationships
substantially, expecially, if crop residues change from appropriate
animal food to nonedible residues, A simple two enterprise budget is
useful to initially analyze thg input and ocutput relationships between

crops and livestodk as they exist on the farms,

An analysis of the cropping systems present on the farms forms the
heart of this step, All cropping areas should be identified by crop
and variety., An understanding of the characteristics of local varieties
in terms of growing season, residue yvields, tolerance to water and
drought stress is extremely important, The agricultural scientists
should further define these factors, Sequence =f craps by plots is
important not only in defining current systems, but also in correlating
soil and othér characteristics with the farmer's crop choices, Again,
agricultural scientists shoﬁld take leadership in defining the specific
data to be collected on the variables in III F. Economists ought to
participate in placing, for each crop and system, appropriate costs to
resources (land, labor, equipment and supplies) and values to output
sold, consumed, and by-products utilized, To obtain reasonable estimates

of these continuous variables will require collecting data at different

)
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points in time, If enough observations are available, production function
estimates by crops can be made to determine contributions of various
resources to the output of particuler crops, Labor can be disaggregated
into land preparation, care of crop, and harvesting classes to see if
labor use is optimal among these various activities, PFProfit function
analysis can also be done to judge if farmers are efficiently allocating
resources according to price differences as well as technical factors
(see (23) for a good discussion of this method and its usefulness).
Returns of these existing systems can be determined and compared among
erops and systems by calculating the following:

(1) net income with and without labor costs included;

(2) returns per unit of land;

(3) returns per hour of labor;

(4) returns per unit of cash investment; and

(5) returns for any input that seems to bé limiting such és

water, or labor at a certain time

These alternative measures give one a perspective for the benefits farmers
receive from the current systems, They will 2lso enable oné fo compare
the new systems witk the existing ones on a number of criteria rather

than just yield or net income,

Other important measures involve determining the stability and
adaptability for crcps and systems, Stability refers to the variability,
in terms of yields or ret incomes, of a crop or system im one environment

over time,- Adaptability refers to the variability of yields or net
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incomes of crops or systeus at one point in time over various locations,
Stability has obvious importance to farmers and vesearchers while
adaptability is more important to research programs involved in a number
of different enviromments. 1If there is diversity in environments samp led
in this step, it could be useful to derive adaptability coefficients for
various crops and systems, This could be done by comparing coefficients

of variation of yields among crops at different locations,

Stability has important implications for cropping system programs
as it is a factor in determining risk, Measures of stability for the
current crops and systems would be usdful for comparison with new
technology as it is being adopted, If secondary time series data is
available, stability measures can be developed from these, One suggested
method of doing this to caleulate coefficients of variance of yields
for one crop in the same location between two time intervals to see if
its yield stability wac increasing or decreasing., Coefficients of
variation of yields (the percent variation from theijir means) could
indicate the relative variance among crops in tte came location over
time, If secondary da“a is not available, this could 21so be done by
asking farmers their Judgments about the yield variazion of certain crops,
These measures would give one a comparative feeling for the yield risks
among crops. The same prccedure could be done to calculate price
variations faced by farwers by using secondary data, If sophisticated
analysis is possible, yield and price probability distributions can

be sampled using Monte Carlo techniques to arrive at a gross returns

)
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distribution from which typical eash cosfs can be subtracted to determine
the probability distribution of adjusted net returns, These distributions
by crops could be compared aﬁong Crops using means and variance comparison
tests, Farmers will in general prefer au alternative if it has an equal
mean for net income and lower variance than other options or if it has

the same variance and a higher mean than other alternatives,

Another risk criteriz is the expected value of the loss function,
This is the amount of loss expected if yields and/or prices are so low
as to not cover the cash costs of the crop activity, Farmers subjective
judgments about the probability of obtaining certain yields could be
obtained and compared with prices he receives and cash input costs he
has to see how much e might expect to lose if his gEross returns were
not adequate to cover his cash costs., This value is in monetary units
and can be compared amony crops and systems, A related analysis would
be to plot a net incone frequency distribution for each crop and system
among farmers, This would entail choosing met income intervals on the
horizontal axis and percentage of occurance on the vertical axis, These
distributions could be “addec up' to-cumulative distributions to show
the percentage of times CTOpS or systems hac returns »f at least certain
net income levels, &f course means and variances could be calculated
and compared., References (18) and (28) can be consul ted for more details

on the subject of risk and its measurement,

The 13st class of variables to consider hac been labeled as needs,

Information on sources of carbohydrates and proteins (whether purchased
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or grown on the farm) has important implications for the impact of
changing the content ¢f cropping systems. Taste 2lsc plays an important
role in determining the arceptability of new varieties particularly for
rice, The amount and :iwing of cash requirements for consumption items
is important: (1) tc iudge available investment Fundz (as discussed
previously); ¢2) tc have haseline measures to see what effects increased
incomes had on these items, and (3) to have a basis to compare the use

of credit to purchase these goods over time,

Economic anthropologists have done several studies that focus on
understanding why farmers do as they do. These social scientists advice
and/ox participation particularly in specific indepth case studies may

be valuable (see (6) for examples).

The large amount of data mentioned in this discussion and outlined
in Appendix table 1 should be considered with respec: to the objective
of the cropping system program, Therefore, certain priorties can be
established as to desire for obtairing them and o2ccuracy needed, Some
of the information can be obtained by one point in time surveys while
others require more continucus measurements, A EEEEEE classification is
included in table 1 to illusirate hcw these variables might be organized,
Each program staff would have to do this classification based on their
own objectives and assessments, Reference (2} gives detailed instructions

of how these measurement might be taken.

)



f

522

Design of Techno{ggz

With-a better understanding of the situation the farmer faces and
why he operates in certain ways, the desion »f new cropping systems can
be more effective in developing technology that can and will be adopfed
by the farmer, These systems can be designed to use certain resources
more fully, be compatible with the farmers ~ctivities and needs, and
reflect his preferences for certain qQualities, Some may feel all these
qualifications limit the area for research so severly that nothiné can
be done, There is validity in this criticism, Some judgment is required
to determine what conditions can be changed in the experimental proéess.
This illustrates the usefulness of classifying conditions or variables
as to the difficulty of changing them (see Appendix table 1), Certain
conditions or variables may have already been classified as quite
difficult to change (determinants) and these should be considered as

fixed in the short run,

The design of new technology is a2 creative process that is difficult
to characterize, The seccial scientist should be involved in deciding the
contents and process of this Step in an ex ante way rather than being an
evalugtor in an ex post fashion. Economists can sassist in narrowing down
the options to be actually tried in degign to those most promising so
research resources are nct spent on components which are nct féasible
because of obvious problems with profitability or lack of resources,

This can be done by ccuparing farmer costs and expected benefits of

implementing the proposed change and the requirement the change would
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place on his management ability. The first comparison could be done using
partial budgeting with re~listic assumptions absut yields the farmer might
obtain., 1In this analysis, farmer costs for implementing the proposed
change would include the direct cost (seeds, fertilizer, insecticides)

and opportunity ccsts of diverting certain rescurces such as labor from
other activities, The complexity of change would describe the changes in
management required to move from traditisonal to the newer cropping systems
(see (4) for a detailed description of this type of study), 1In general,
higher expected net gain alternatives would be preferable to pursue
compared to lower net gain alternétives if they involve equal management
complexity, Or, if alternatives have equal expected net gains, the one
with less management complexities should be pursued. Economists can

also suggest opportunities that exist in the form of underutilized labor
at certain times or higher output prices that may occur during certain
seasons, If labor peak use of the new systems can be changed from peak
seasons of traditioncl systems, the economic cost of labor would be

lower (see (21)), Tkis is one of the reasons data -t Jpportunity cost of

labor through time was important tc obtain in the analysis step,

Another way to assist in the research search process is to develop
models which help in determining which of the many theoretically possible
systems should be investigated further. These models could alse assist
in estimating the size of effects and interaction of specific factors
within the cropping system whose action cannot be readily determined by

direct measures, Certain systems science techniques can be utilyzed to

£

()
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similate different mpfééure regimes and probability of climatic patterns
that could be combined with certain input requirements, socioeconomic
conditions and output price levels to help define feasible systems,

This kind of effort requires reliable and relevant data, appropriate
theoretical concepts, competent personnel, and adequate computer facilities,
While these prerequisites may not be present in many programs, this

method has large potential for saving substantial labor and other resources
versus investing in individual research programs for separate environments,
References (25) and (17) are helpful understanding this potential using

climatic analysis and system science techniques in general,

As components are tested and integrated into systems, economists
should be involved in evaluating these new systems relative to several
criteria, Théée would include: . -

(1) net gain/hectare

(2) returns to cash investment, land, and labor or

particular limiting resources
(3) cash cost requiremants
(4) staBility of resource usz (particularly laBor) over time

(5) compatibility with the input and output market structure,

Thege criteria should be compatible with farmer preferences and
with criteria to be utilized in the farm testing step, Forms used to
record, organize, and analyze economic evaluation of systems design at
the Multip{? Cropping Project at Chiang Mai University‘are giéen

in appendix table 2 through 4, Individual programs will have to devi se
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their own, depending on research design and resources available to

utilize in this process,

Some special prohlems arise in economiec evaluation of cropping
systems Qersus single crops. One of these is the costing of certain
practices that have carry over effects to following crops, For example,
making beds for plantinz one crop may actually be a partial cost to the
following crop if the beds are reused for that crop, An individual crop
evaluation would show thé first (second) crop with higher (lower) costs
than were appropriate, The same prﬁblem cccurs with fertility interac-
tions of crops following legumes, Should the legumes gross value be
increased to account for this input furnished to the following crop?
The answer is yes, but to accurately measure this contribution is
difficult, These examples indicate that cropping systems' evaluation

is more complicated than single crop accounting,

On-farm Testigg

The technology designed in expérimental plets rarely can be taken
directly to farmers without further testing in the farm environment,
The criteria to use in deciding which systems can be taken to the farm
includes the confidence researchers have in the technical feasibility
and the judgment that the systems are economically productive and fit

within farmers' resource and institutional constraints,

This step can be divided into two phases - on~farm testing with

research personnel management and farmer testing,

{;
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The on-farm research management trials are usually conducted to test
various combinations of practices on cropping system performance, This
may include research designs to analyze, for example, the effects of
different insect maragement strategies, tillage practices, fertility
levels, and variety differences, This would entail six treatments - one
with new recommendations, another with all pracfice and the other four by
dropping individually the new recommendation and adding the farmer practice,
The factors chosen to vary should be onces that farmers are able to
change as well, Suggested designs for this kind of experiment are given
in-(7). At this stage, the areas to be utilized for these tests should
be large enough to gather reésonab]y'accurate information on labor use,
The minimum size is thought to be at least % rai, Economic records
should be kept on the lbor, equipment, and supplies used by time period
as well as the value of preduction, Of course data on soil type,
rainfall, etc, should be cdefined by the agricultural scientists, The

results of the tests would be calculated for each treatment ag -

(1) net incomes per rai with and without costing labor

(2) returns tc land, labor and cash expenditures

(3) resource use profiles through time
These results would allow one to judge the relative net income of each
of the treatments and their associated cash requirements, This comparison
might indicate that certain treatments, while having slightly higher net
incomes, require far higher cash costs. Therefore, farmers might be

more likeIy to choose the lower cash costs alternative and accept the
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slightly lower net income that it entails (see (8)), 1If some yield
variance could be estimated the expected value of a2 loss could be assigned

to these alternatives as discussed previously,

It is é£ this point in the testing process that partial budgeting
becomes é uéefﬁl tool, For.each treafment of the experiment one can
determine thé averagé yield of the replications and their gross benefits,
Then, variable costs (both money and opportunity cost) can be assigned
and subtracted ffom ﬁhe gross benefits to arrive at the net benefits of
eacﬁ treafmeht. “if there was not charge made in the variable costs;for
the cost of capital, these net benefits can be calculated as a return
to investmeng capital, If this calculated rate of return to capital is
below the real intefest rétes the farmer must pay, then we can safely
conclude that farmers will not consider this alternative, However, if
the rate of feturn to invested capital in several alternatives is above
the réal interest rate, how much higher would it have to be to .be attractive
to farmers? They know that in some years these rates of return will not
come about because of variance in yields and/or prices, One estimate (19)
is that farmers require abcut 20 percent higher returns than the direct

cost of capital, This is commonly called the rizk premium, The following

calculations are an example :

()
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‘1,000 baht

I

Farmer borrows for fertilizer

60 baht

[}

interest on loan for 6 wonths (12%/yr)

service charge and other expenses to get lcan 50 baht

Total real cost of capital = 11 %
risk premium = 20 %
Minimum return to capital the farmer must
have to invest in the alternative = 31 %

Another way to analyze the risk involved in the different treatments
is to take the worst two results from each treatment, This assumes that
there are several experiments with the same treatments, A calculation of
the net benefits (or losses) of each would reveal how much farmers might
expect 1f their experience was similar to the worst of the experiments;
This is similar to the expected loss concept discussed in step 1, It may
turn out that some of the highest net gain treatments also have the most
disastrous effects if certain things happen, However, some alternatives
may have high net gains and relatively harmless worst cases, These are
likely to be quite attractive alternatives to farmers, Anyone involved
in econbmic analysis of on-farm testing éhould study reference (19)

caréfuily.

The returns to resources and their use profiles would be useful in
deciding shether certain limiting factors were productively used or

required during times of high use on other activities on the farm,

Farmer testing of new cropping systems provides a better perspective

of the performance of new systems compared to each other and with
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traditional systems, of farmers' ability to manage these new systems, and
of the possible constraints certain institutions may place on adoption,
At this level of testing the areas on which farmers test the systems
should be large enough to provide a reasonable assessment ot the problems
of operating these systems, Subsidies and gifts of inputs should be
avoided if possible. Certain guarantees may need to be made to elicit
cooperation, Participants may have to be selected to obtain a distribution
of farm size, soil type, access to water or other important criteria, The
same data should be recorded at frequent intervals as described above in
the on-farm research management trials, It would also be preferable to
record the labor use of the participant in all his activities while he is
testing the new system, Notes should also be kept on the difficulty of
selling products and obtaining inputs at required times. If adequate
information is not available on traditional cropping systems management
and performance, selected samples of these should be surveyed as well,

In summary, this step might involve the following procedure,

(1) It must be decided what—characteri§tics are desirable to include
in the design, such as farm size classes, different proportions
of time the family works on the farm, income classes, soil
differences, access to water, etc, The proportion of participants
selected {in each clasg of the characteristics could be taken to
reflect what was found in tﬁe general survey taken in step 1,

(2) Farmer participants should be selected who will commit a

significant part of their farm to growing a new system recommended

y
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by the research program.

(3) Resource use and productivity in the new system as the farmer
manages it must be recorded as well as the difficulty of
selling products and obtaining inputs at required times, The
participant farmers' labor =2nd operating capital use in all
activities during the time of testing the new systems could also
be recorded,

(4) Information referred to in (3) must be recorded for farmers
growing traditional systems and hot testing the new systems,
The experience of the village program of the Multiple Cropping
Project at Chiang Mai is that farmers testing the new systems
adopt many of the recommendations on their traditional systems
being grown on other parts of the farm, Therefore, they do not

constitute a good sampie for observing traditional patterns,

The data resulting from this procedure would allow one to make
several kinds of analysis, First, compariscms of net incomes and returns
to resources among new systems and tetween new and traditional éystems
can be made as the farmers managed them, Resource use profiles could be
compared between new and traditional systems to cbserve possible resource
constraints at different times of the year shen the new and traditional
gystems are managed at the same time. If nonfarm employment is prevalent
in the area, one could compare returns to labor in the new system to see
if they were competitive with labor value in nonfarm work at different

times in the year., The actual management complexity of these systems
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could be judged from the participants experience, Those particular aspects
of management that were not implemented should be anclyzed in further
design and testing research, If the farmer testing program were spread
over different environments, adaptability coefficients could be calcu-
lated, These would give indications as to how adantable the new systems
were to different enviromments when managed by farmers, The implications
of these coefficients would be the need for more or less specific
environment testing on various systems and hence how widespread they might

be included in extension programs,

Stability coefficients for net income of systems through time could
be derived if the farmer testing occurred over a number of years, The
sources of variance of the net income could be separated into price and
yleld variation, Further analysis of significant yield variations would

also need to be done,

Again it would be instructive to compare the new systems and tradi-
tional systems with respect to nct omly averzge net incomes but also the
variance within each system, Comparisons of the two worst outcomes for

each system might also reveal the expected disastrous results,

Preliminary judgments regarding the ability of the input and output
marketing systems to support the new systems could also be made., The
data collected in this stage would also form a baris from which estimates
of the benefits of changing the infrastructure could be derived, For

example, if sprayers and insecticides were not available to farmers, an
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estimate of their value cculd be made from data collected in the on-farm
trials, This estimate would be usefui in determininy the possible
benefits of supplying these inputs and what the tining and level of demand
might be, Other examples for credit, small equipment or market outlets
for new products could also be citer, These kinds of analyses would be

useful in formulating extension program reqQuirements,

Depending on the design for these farmer testing trials, other
analysis could be done, If there were different farm sizes, income
levels, or tenure arrangements represented by the participants, the
differences in experience and results should be considered, Questions
would include the following: Were the;e differences among classes in
returns to various factors of production and why? How were the costs
and returns distributed among landlord and tenant for the new systems
as contrasted to the traditional systems? Were there different experiences

in getting access to inputs such as seed and credit?

Further social science research at this stage cculd include obtaining
participant farmers reactions tc the systems they tested as to how they
felt the systems met their needs and non-participants reactions to what
they observed with respect to the hew systems, Comparative characteristics
of the farmers who did and not volunteer to participate in the testing
program could be usefi:l in sharpening extension strategies for the next
stage, Information flows about the new technolegy could also be analyzed
in this step, Analysis of how much information the non-participants received

-

about the new technolszy and how they obtained that information would
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Extension personnel should be involved in this step so they can
become familiar with the new technology, This kind of training would
be quite valuable to prepare them for the extension of this technology

on & wider scale,

]

Extension and evaluarion

As the new cropping system technology is validated by farmer testing,
extension programs should be planned, While the leadership role in
defining and implementing these.progfams may rest with institutions
other the cfépping system research group, the research people have important
contributions to make, These contributions can be divided into two
categories, preprogram planning and further evaluation of the technology
adoption process, Social scientists have important roles to play in

both these categories,

The preprogram rlarning aspect would include training of extension
workers and developing requirements that néed to be met by enabling and
service institutions if the technology is to be adopted, Much of the
training of extensien workers would involve azricultural scientists and
these topics will not be discussed further, Social science training
should include helping extension workers gain skills at analyzing farmer
and community situations, This could include survey techniques,
commnication skills, extension strategies, and farm management analysis,

Although farm management training is very important in effective

{
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extension work, it is often neglected in training programs for extension
workers, While not all extension nersonnel at the frrm level need to be
farm management experts, they do neced an appreciation for role farm
budgeting analysis can play in helping farmers decide about alternatives,
This training could include preparing enterprise and partial budgets,
family income and expenditure plans, and intermediate farm plans (3-5 year
perspective), This kind of training and work would need to be supported
by some farm management extension specialists at a2 higher level, The
analyses discussed in the farmer teéting section with respect to
information flows and characteristics of farmers willing to test the new
technology could help in this training program relative fq'extension '
strategies, Extension departments in ministries and universities should
be able tc provide instructors for the subjects related to extension
strategies while sociologists, psychologists, and communications

specialists would be helpful in the other areas,

The formlation of institutional support requires for successful
extension of new crepping system technology requires inter~institutional
cooperation, The rcle of the social scientist involves assisting iﬁ
estimating the level and timing of requirements that must be furnished
as the new systems are extended. 1In cropping system technology extension,
the timing of input and marketing services are even more in@értant than
in single crop programs, With information derived from farmer testing
regarding input requirements and timing, this larger programming task

will be based on more accurate information, The specific content of this
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process will vary among programs, but some common elements are likely to
exist, First is the requirement for water as tq amount, time, and place
if the program ic onerating in an irrigated area, Changing the water
distribution pattern may vz diffiecult as it ig probably oriented to
serving the traditional syctems (note data classification in appendix
table 1), A second exarple would be credit, If the systems require
quick turn over in crops, eredit may have tc be provided in a more timely
way, Data collected and analyzed in step 1 and 3 on farm héusehold income,
expenses and cropping systems would be a basis for this analysis,

Similar examples could be given for seed, fertilizer and other inputs,
Output market concerns would need to be considered especially if new or
minor crops were to be involved or if the production of certain commodi -

ties requiring substantial Processing or handling wer to be increased,

The second category of this step includes further evaluation of
technology by analyzing the adoption process, Fortunately, there is
a large amount of literature on this broad topic !see (24) and (22) for
4 review of constraints to adoption studies), Basically, these research
efforts have been sriented toward understanding the adoption process
itgelf, factors constraining the process, and conseqQuences of adopting
the technology. Since the development of this cropping technology was
oriented to production of technology that fit farmers preferences,
resources and hard to change constraihts, the implementation will face
fewer constraints and be wider spread than otherwise, A smaii multidig.

ciplinary research team of an agricultural scientist, economist, and

B
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sociologist and/or psychologist should carefully design a study in an area
where extension efforts are to be made to monitor the progress, problems
and impacts of these efforts, Similar measurements and designs as
discussed in step 1 and the farmer testing program should be made before
and during the extension effort (see (10) for an example of this kind

of project on new rice technology)., The question is not simply if the
new technology is adopted or not as there are varying degrees of adop-
tion and different parts of new technology. Therefore, in monitoring
this process, it is important to define the parts of the new technology
(new varieties and fertility levels, different land preparation
techniques etc,) and the degree to which it {s adopted (percentage of
area, proportion of parts adopted, and frequency over time), The infor-
mation regarding the particular aspects that have and have not been
adopted is important with respect to understanding constraints, If, for
example, some aspects are almost always not adopted while the adoption

of other parts is much more variable, the firat set of aspects may be
considered unproductive by farmers or pervasive institutional constraints
that prevent them from geing implemented may not have been removed,

For those parts of new technology that have been adopted by some farmers
and not others, further analysis as to the characteristics of those that
have and have not should be done, In this research we are not so interes-
ted in simply identifying characteristics of farmers associated with
technology adoption as we are at understanding more precisely what those
barriers-are, It may be smaller farmers and/or tenants do not have as

easy access to some inputs as larger landowners, Or, location variables
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may explain the variance in that certain services are not reaching some
areas., See (8) for an interesting example of research on constraints to
rice yields, If there are certain important categories of farmers that
have not adopted the technology, their situations should be analyzed as
to why and work could begin on developing systems that are more relevant

to them,

Consequences of the new technology should be measured with respect
to the effects on production, incoméé;Lemployment and their distribution
as well as on nutrition and use of inputs, If these studies continue
over time, impressions regarding the variability in fncomes can also be
made, Specific questions would invelve the effects on the level and
structure of employment and its relatién to équipment use changes since
employment problems are of increasing céncern now. The distribution of
benefits among incorie classes and land oﬁnership categories with respect
to size, and owner, tenant, and landless laborer groups are also
important to know to judge the "desirability" of the new technology from
a policy vicwpoini. The capital accumulafion process needs to be
monitored as well to estimate the size of gains and the ﬁays they are
utilized in terns“of increased farm iﬁvestment, nonfarm investment,
and/or consumer goods, Since multiple cropping is already being
"é&vertised“ by therpbpular press {9) as a revﬁlution in increasing
production and equity, the ddcumentation of its effects on these variables
must be made 80 future pblicy can be based on what actually is occurring
rather ﬁﬁaﬁ on wisﬁfﬁl thihking (see (14) fﬁr general discussion on these

issuesj.
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Wider effects on employment and income in industries buying outputs

from farme;s and supplying them with inputs and consumer goods can be

estimated,

Ex post measures of the returns to investment in the research

program can be made from the baseline data developed in step 1 and the

results of the extension program (see (15) for

a discussion of techniques

that can be used),

SUMMARY

Successful development and implementation of new cropping system

technology requires that social and agricultural scientists work closely

together,

How this might be brought about involves several principles,

Among them are:

(1)

(2)

(3)

(4)
(5)

(6)

similar levels of experience and competence among social and
égricultural scientists;

representation >f the disciplines concerned in the process of
conceptualizing the program objectives and methods and éetting
policy;

dissemination of information on the pregram's progress to all
concerned;

joint briefinz sessions for visitors;

an open attitude about the contributions of other disciplines;
and

compatible personalities.

That we must work together should be no surprise, Farmers have to ""put
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it all together" and we can help by cooperating in the development and
evaluation of cropping syvstems. One of the sub-disciplines that is a
key to this integration-firm management-needs to be emphasized in the

research and training programs.

Figure 1 gives a summary view of the research process that can be
employed in cropping systems research programs along with the general
contributions social scientists can make in each of the steps, The
role then of social scientists can be summarized to be one of

(1) helping to understand the rationale of traditional farming

practices and constraints on productivity,

(2) assisting in designing research on systems that will make

them more easily adopted,

(3) evaluating potential systems as to their likelihood of adoption,

(4) estimating the requirements of new systems with respect to

institutions relating to the farmer,

(5) helping to understand constraints on adoption, and

(6) estimating the consequences of the technology as it is adopted.
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Table 1.

Appendix

Example of Classificatlon of Data Needs

(see the end of this table for explanations of scales and headings)

Variable characteristics Relative Importance of Data
Classification change frequen- | abllity
diffi- cy of to Baseline | General |Specific
measure— remem-
culty
ment ber
I. Environment
A. Public policy
1. Qutput and input prices 1 SP R 3 3 3
2. Number of extensicn worketrs 1 SP R 2 2 3
and training
3. Ag. assoclations 1 SP R 3 3 3
4, Production or other special 1 [ R 1 1 1
purpose campaigns
B, Physical
1. Topography 1 SP R 1 1 1
2, altitude i SP R 2 2 2
3. rainfall
a, pattern 1 C R 1 1 1
b. temperature 1 C R 1 1 1
4, temperature 1 C R i 1 1
5. soil classification 1 SP R 1 1 1
C. Social
- 1. traditions 1 SP R 3 3 2
2, community size L 5P R 1 ! 2
3. community organizations i SP R 1 1 1
4. education 1 SP R 1 1 L
5, migration 1 C R 2 4 4
6, community facilities 1 SP R 1 1 L
7. family structure
age 1 Sp R 1 2 1
sex 1 SP R 1 2 1
relationship 1 SP R 3 5 3
D. Economic '
1. roads 1 SP R 3 3 2
2. transportation 1 SP R 3 3 2
3. tenure arrangements 1 C R L 2 1
4, level of living 1 c R 1 4 1
3. storage capacity 2 Sp R 1 2 1
6, credit arrangements 2 C R 1 2 1
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Variable characteristics

Relative Importance of Data

Classification change frequen- ability
diffi- cy of to Baseline | General | Specific
culty measure- remen
ment ber
II. Resource s
A, Land
1. area 1 SP R 1 2 1
2. value 1 Sp R 1 2 1
3, parcel size 1 sp R 2 1 1
4, various physical and 1 SP NR 2 1 1
chemical measures
B, Irrigation
1. type 1 Sp R 1 1 1
2. amount available through 2 c R 1 1 1
time
C. Solar radiation measured in 1 o R 1 1 1
various
D. Labor available
1. family 3 5P R 1 2 1
2, hired 3 sp KR 2 1
3, wages Iin casn and/or kind 3 SP R 1 2 1
E. Power
1, animal number and value 3 SP R 1 1 1
2, machine type and cost 3 SP R I 1 1
3. service facilities 1 SP R 1 2 1
F, Operating capital
1. cash flow 3 C R 1 1 1
2. credit and debt amount and 3 [ R 1 2 1
cost
3. savings 3 C R 1 2 1
G. Material inputs (e.g.fertilizer
pesticides, seeds etc.)
1, cost 1 C R 1 1 1
2. availability 2 C R 1 1 1
3. reliabilicy 2 SP R 1 2 1
H. Output markets
1. products purchased 2 C R 1 1 1
2 . product grading 2 C R 1 1 1
3. prices padi 1 C R 1 1 1
4. buying practices 2 SP R 1 4 1
5. information supplied 2 SP R 2 4 2
6. reliability 1 c R 2 2 1
I. Management
l, attitudes toward change 2 SP R 3 3 1
2, attitudes toward risk 2 5P R 3 3 1
3. prPrities 1 SP R 2 2 1
4 , informaticn sources 3 SP R 2 2 1
5. trust of outside people 1 SP R 3 4 1
6. atdrtudes toward debt 2 SP R 2 2 1
ITI. Activities
A. Family resource requirements
., Land-House and Yard area 1 5P R 3 3 3
2. Water 1 SP ¥R 2 3 3
3. Labor time 2 C NR 2 2 1
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Variable characteristics Relative Importance cf Data
Classification change frequen- | ability
diffi cy of to Baseline | General | Specific
1t measure | remem-
culty ment ber
B. Community commitments
1. tax 2 SP R 2 2 1
2. laber by family member 2 C NR 2 2 1
3. cash 2 C R 2 2 1
C.. Non—-farm econcmic activities
l. time by family member 3 C NE 1 1 1
2. wages 1 SP R 1 1 L
3. amount earned by family member 3 C R 1 1 1
4. type of occupation 3 SP R 2 3 1
5. attempts to do off farm 3 C R 1 2 1
work over time
D. Other income sources 3 S5p R 1 3 2
E. Livestock - for each type
1. cash requiremen t 3 C NR 2 2 1
2, land requirement 1 sP R 2 2 1
3. crop requirement 2 [ NR 2 2 1
4. by-product requirement 3 C KR 2 2 i
5., labor requirement 1 [ NR 2 2 1
6. production and value 3 SP R 1 2 1
7. sales and consumption 3 SP R 1 2 1
F. Cropping system
l. area by crop and variety 3 5P R 1 1 1
2. sequence of crops by variety 3 se R 1 1 1
3. weed management 3 C NR 1 1 1
4 ., dnsect management 3 c NR 1 1 1
5. disease management 3 C NR 1 1 1
6. physical soil management 3 C NR 1 1 1
7. chemical scil management 3 C NR 1 1 1
8. water management 3 C NR 1 1 1
9. harvest management 3 SP NR 1 1 1
costs should be attached to gach [of the above for labor equipment and suppliés used.
crop calender 3 SP R 1 1 1
system calender 3 SP R 1 1
1V, Needs
A, food
l.. amount and source by family 1 C NR 1 1 1
2. taste preferences of home 2 SP R 1 2 1
produced food
3.. amount purchased versus 3 C NR 1 2 1
g Town
B. Consumer items-expenditure
11.housing 3 SP R 2 3 2
2, clothing 3 C NR 2 3 2
3. transportation 3 C NR 2 3 2
4. education 3 SP R 2 3 2
5. health care 2 C NR 2 3 2
6. other expenses 3 C NR 2 3 2
C. Sccial acceptance
2. norms of nation 1 SP R 4 3 1
2, norms o f community 1 SP R [A 3 1




Variable characteristics

Relative Importance Data

Classification change frequen-j ability
diffi- cy of to Baseline | Genmeral |Specific
culty measure- remmem-
ment ber
D. Stability
1. income 1 SP R 2 2 2
2, food production 1 sSP R 2 2 2
E. Improvement
1. income 1 SP R 2 4 2
2. community services 1 SP R 2 4 2
3. food production 1 5P R 2 4 2
4. consumer items Sp R 2 4 2

The change difficulty scale refers to the ability of the farmer or research
program to change the values of the variables.

| - most difficult to change

2 - moderately difficult

3 - least difficult

The frequency of measurement scale refers to the need to measure a variable
once (SP) or several times (C) during a year to obtain accurate data.

The ability to remember scale refers to the likelihood cf a respondent
remembering accurately {R) or not (NR).

The relative importance to data scale refers te the need to cobtain certain

levels of accuracy.

o

A baseline studv is used to measure certain variables so that later measure-

ment will allow comparisons over time.

- must have accurate information
- should have accurate information
- should have general information
- helpful to have some information

A general study is to provide researchers with knowledge of characteristics
of farmers and their epvironment over the area of concern of the cropping systems

programs.

A specific study refers to case studies of certain farmers to better understand

why they do as they do.
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Figure 1. Cropping System Research Program Process and General Contr..

of Social Scientists 1z

Time

Analysis of farmers' situationsand actions - step 1

Design surveys
understand government policy effects

1.

2,

3. analyze farmers' business

4, analyze situations surrounding farmers

\\\& Design of technology - step 2

1. help define potentially productive research
pursuits

2. assess potential resource use or management
problems

3. evaluate alternatives being developed

\\\HOn—farm testing and evaluation - step 3

1. evaluate component productivity

2. evaluate alternative treatments and
management complexity

3. compare net benefit levels and risks

of alternative systems
4, preliminary estimate of infrastructure
5. analyze adoption process
6, preliminary estimate of consequences

Extension and evaluation - step 4

1. Preprogram planning for instituticnal
support

training of extension personnel .
evaluation of constraints on adoption
evaluation of consequences
measurement of research productivity

e

AV o OS]

1/

—' These steps ovetlap in time and results in later steps may require
going back to previocus steps for further analysis.



