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PREFACE

This document has been printed and distributed by the Northeast
Rainfed Agricultural Development Information and Coordination
System (NERADICS) of the NERAD Project. The purpose of NERADICS
is to establish, at the Northeast Regional Office of Agricultuye,
a system to manage Project-generated data and information 'in
order to support the testing, transfer and dissemina“ion of
technologies, methodologies and approaches appropriate {or
integrated agricultural research and development in Northeast
Thailand.

communicating project-gonerated information to the relevant
research and development agencies in order to receive commentsg
and feed-back and to help to ensure that the lessons learned
within NERAD are made available to all interested individual.. and
organizations,

Working papers are produced on a number of topics and are grouped
into three series according to their subject matter:

Technology Documentation Series

Documentation of technologies considered appropriate for
rainfed agricultural development in Northeast Thailand

Methodology Description Series

Descriptions and methods of use of proven mcthodologies and
techniques for the planning, analysis and evaluation of
research and extension activities for rainfed agriculture.

Problem Definition Series

Situation papers on the problems or constraints currently
facing rainfed agriculture and farm families in Northeast
Thailand.

All papers in these geries are listed in the Appendix of this
report and are available on reqguest from the Project Director.
The papers are updated at appropriate intervals and NERAD invites
comments and discussion from readers on any topic covered in the
reports,



A Cropping Systems Technology Development Process: N

the NERAL' Model

BACKGROUND AND OBJECTIVES

In the eorly years of NERAD many problems were encountered in
designing, implementing and evaluating the cropping systems
research and extension trials. The major problems included:

- Very little use was made of existing data and information
during the planning stage for the cropping system trials.

- Technologies tested usually emphosized yiald maximization
and were often inappropriate for meeting the real needs
of the farmers.

- There were no practical, clearly documented methodologies
for  conducting on-farm tricls compatible with the
resources of the responsible agencies.

- The collection and analysis of dota from the triols was
generally considered unimportant.

- There was completely inadequate documentation and use of
dato gencrated by the trials.

- There wus little or no integration of the rusearch and
extension phases of the irials towards a common goal in g
mutually supportive manner.

This document describes the overoll process being developad
within NERAD in an attempt to overcome these problems and to
improve integration betwoen the departments responsible for
agricultural research (DOA) aond agricultural extension (DOAE).
It summarizes the status of the progress made within the project
in developing such a process and presents it to interested
parties in order to receive suggestions on how to improve it.
Most important in this respect is feed-back from DOA and DOAE
officials on its compatibility with their regular programs in
order to refine the process or components of it into a form
appropriate for every day usa.

Although the process documented here was designed for cropping
systems technology development, it is considered appropriate for
the development of any agricultural technology. With minar



modifications it could be used for the development of: fruit-
tree, forestry, sericulture, fish and livestock production and
water resource development technologies.

Some cropping systems technologies within NERAD have now reached
the wmulti-location phose of the development process but an ontire
cycle has not yet been completed  for any  technology.
Cons2quently, the characteristics of the lgter phases presentod
here are still unproven by NERAD and are described in only
general terms.

DESCRIPTION AND METHOD OF USE

A diogrumatic representation and d¢finitions of each phase of
the process are contained in Figure 1 and Table 1, respectively
and more dotailed characteristics of the phases are described in
Table 2.

There are 3 key characteristics of the process which are
considered essential for its success. First, it is a two way
flow: technologics are tested, screened and improved at each
stage of the process but information gainad at each phase olso
‘feeds back’ to previous phases. Secondly, the process is
iterative and docs not end with farmer adoption of the improved
technology; as  new technologies ure adopted by farmers on o
large scule, then new constraints will emarge as the farming
system is adjusted to incurporate the improved technology. This
will  require identification of new problems and the process will
begin over again. Finally, it must be flexible, as NERAD
guains  cxporience in vtilizing the process, it will be
continually improved ond adjusted according to the lessons
learned in soch phuse.
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TABLE 1 DEFINITIONS OF THE VARIOUS PHASES OF NERAD'S CRCPPING
SYSTEMS DEVELOPMENT PROCESS.

FARMER PROBLEMS Problems that are significantly reduc-
ing the productivity or profitability
of crop production systems OR const-
raints that ore critically limiting
development  ~pportunities which are
experienced by a significait proportion
of farmers in the torget area.

RESEARCH STATION  Currently avuilable technologies thot
TECHNOLOGIES have been successfully tested on tho
Iocal research station.

BASIC RESEARCH Fundaomental rescarch  within ony
discipline with the objective of disc-
overing new techniques or solving prob-
lems associated with current
technslogies.

ON FARM TRIALS A test of o research-improved technol-
ogy in a farmer’'s field conducted join-
tly by o researcher ond the farmer. The
former supplies labor and makes some
day to day decisions but managemaent is
essentially under the control of the
researcher who also supplies all inputs

MULTI-LOCATION Extension and farmer testing of prom-

TRIALS ising on farm trial technologies in
farmers fields conducted jointly by
extensiorn, research and farmers vnder
the leadership of extension. Technical
advice and scme essential inputs are
supplied but the farmer is expected to
make must monagement decisions himself
and supply some of the input costs.

EXTENSION A full extension campaign through demo-

PROGRAM nstrations, field doys, raodio broad-
casts, etc. to inform farmers about
promising technologies from the multi
location phase and to monitor farmer
adoptiun patterns of the technology.

PRODUCTION A program tu mitch production potent-

PROGRAM ial in that area with market capccity
through credit and market suppurt pro-
grams,ctc. in a way that best integ-
rates  local production patterns with
national policy objectives.

e o e e e e et o e e e e ———— -
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SCREENING/ANALYS1S STAGES IN THE TECHNOLOGY DEVELOPMENT PROCESS

Decisions have to be made nt a number of critical stages in the
technology development process in order to evaluote the results
of previsus phases and to effectively plan future triols. These
screening c¢r analysis stages  ore numbered 1-5 in Figure 1,
Effectiva anulyses ara  the key to successful technology
development ond act as the 'driving-force’ within the technnlogy
development  process. Screzning  requires clearly defined
evaluation criterio and a systematic step-by-step procedure that
integrates  the perepectives of the multi-disciplinary tcom
involved in  the technology  development process. The
"Agricultural Triage’ technique has proved appropricte fcr this
and the rcader is referred to NERAD Mcthodology Series Paper M2
for more information on conducting tringe.

The pProcuctivity, stability, sustainability and equitability
measures of agroecosystem performance are also important criterig
for  <creening cropping systems technologies and should be
considered during triage. Although important for gll stages,
special  attention is individually given to these proupaerties ot
different phascs of the technology devclopment process (See Table
3).

Table 3. Properties of agro-ecosystem performance as criteriag in
screening  cropping systems technologies at different
pnases in the development process.

PROPERTY IMPORTANT DEFINITION
SCREENING
STAGE
PRODUCTIVITY 3 Average returns to lond labor or capital,

commonly measured as yield, profit, otec.

STABILITY 4 Variability about the mean productivity
over both space and time. Can be measured
as  the inverse of the coefficient of
variation,

SUSTAINABILITY 5 The iong term potential productivity of
the technology or its durability in the
face of stress or disturbance.

EQUITABILITY 5 The distribution of the benefits of the
technology among target farmers.

——————_————_——_....._.._—__._.....—__-.———...-——__—-—.._-—-—-.———_——.——_——.-.—-...



SCREENING STAGE 1.
RESEARCH STATION TECHNOLOGIES/ FARMER PROBLEMS ---> ON FARM TRIALS
Objective:
To match available agricultural technologies with reql and

significant farmer problems in the most appropriate manner.

Properties to be emphasised during screening
—rc -0%3 0 be

Productivity / Stability / Sustoinability / Equitability

Questions to be answared:
—— = -2 D€ answered

(1), What are the most important, rcal problems of the farmers?

(2). Wwhot technologies are available?

(3). Which technologies are likely to help to solve these
problems? '

(4). How should these technologies be adopted/modified to be
oppropriate for local conditionss

(§). Whot arc the major unanswered questions regarding these
technolugies  and how should Super-imposed component
technology trials be designed to answer these questions?

Data/informution required:

Climatic

Socio-econamic

Local production pattern information
Snils

Marketing dota

Research Station triol results summarigs

WA —

Steps in the onalysis:

(1). Conduct g site description which defines the local agro-
ecosystem in terms of the important physical, biological,
@conomic and socigl factors.

(2). List the farmer nroblems r development opportunities
identified.

(3}, Prioritize the problems in order of importance.

(4) List the technologies zvailable for solving these problems,

(5). Motch the most important problems with the technologies
that have the highest potentic! for solving them.

(6). Select technolugies  for testing and plan on-form~trials
documenting their objectives and expected bunefits,



Available tools_Eg gssist in the anulysis:

Agro-ecosystems anulysis (AEA)

Rapid rural appraisal (RRA/PAT)

Formcl farmer surveys

Interdisciplinary assessment work shops
.+ Agricultural triage

Oy B WA -~

Departmental roles:

DOA - Research statisn trial results/climatic data
DOAE - Local production patterns/proeduction resources
OLD - Suil maps/data on existing water resources

OAE - Sociuv-cconomic characteristics/price analyses

CPD - Market analysis
DOLD/RFD/DOF - Support data
NEROA - Coordination and logistic support



SCREENING STAGE 2.

ON FARM TRIALS ---> MULTI-LOCATION TRIALS

Objective:

To

concentrate further testing on, and begin exiansion of those

technologies which have the greatest potential for significantly
benafitting the majority of target farmers.

Properties to be emphasised during screening

Productivity

—

Questions to be answered:
xrestions =& ansy

(1).
(2).

(3).

(4);

Which technologies are unlikely to benefit farmers and why ?
Which  technologies  have potential but still have
signiticant problems requiring further on farm research and
what form should this research take?

Which teclinologies have proved to be biologically feasible,
economically viable and socially acceptable and what are
the bio-physical, economic and social conditions necassary
for their successful adoption?

Are there any new technologies considered to merit on-farm
testing as a result of the on-farm trials experience?

Data/information required:

- Agronomic performance data of the on-farm-trials

- Economic performance data of the on-farm-trials

- Farmer responses / modifications to the technologies
tested in the on-farm-triols

- Climotic and soils data for the trial sites

- Price and marketing data and problems

- Information on interactions of the technology with other
elements of the farm system.

Staps in the analysis:

(1).

(2).

Evaluate the on-farm trials in terms of their agronomic
feasibility, aconomic viability and social acceptibility.
Triage or categorize the'technologies tested in the on farm
trials into:

- Those technologies unlikely to significantly benefit
farmers.

- Those technologies with potential but still requiring

further on-farm component research,

~ Those technologies with high potential considered ready

for expanded testing and early extension.



(3). Document

the

categories as follows:

(a) Technologics

technology status for each of the above

that wunder present or expected future

conditions are unlikely to be successful:

Document: -

Objectives of the technology

Results summary

Major constraints to the technology
achieving its stated objectives
Suggestions for further basic res-
earch necded at experiment stations.

(b) Technologies that have potential but need further on-
farm component research:

(c) Successful

Document: -

tech:.

Objectives of the technology

Results summary

Major problems remaining
Recommendations for  experimental
treatments for the on-farm trials
to overcome the remaining problems.

slogies considered appropriate for

expansion in a multi-locatiun phase:

Document: -

Objectives of the technology
Results summary

- Conditions necessary for successful

implementation of the technology
Recommended implementation practices

Tools avai'uble to assist in the analysis;
- =n

W N -

Triage
[nterdisciplinary analysis work shops
Participating farmer interviews (RRA or formal survay)

4. Cropping systems research aonalysis techniques

Departmental roles:

- DOA
- 0DAE

- DoAE -

- D -
- DLD/RFD/DOF/DOLD -

- NEROA

Assessmont
technology

- Agronomic analysis of the technology
- Economic/price analysis of the technology

of farmer acceptability of the

Morket analyses preparation

technology

xplanation of the triage process see NERAD
ogy Series Working Paper No. M2.

For an e

Methodol

Analysis of the interactions of the
with the entire farm system

- Coordination and suppart.



SCREENING STAGE 3.

MULTI-LOCATION TRIALS ---> EXTENSION PROGRAM

Objective:
Solettlve

To

farmer

decide which technologics have potential for large scale

adoption and to plan an appropriats extension program to

achieve this.

Questions to be answereod:
—_— -0 D¢ answeru

I. How did farmers modify the technology in the multj-
location trigls ond with what results?

2. Is farmer interest sufficient to warrant an extension
program?

3. Whot type of demonstrations, training and dissemination

is appropriate for the extension program?

4. What modifications should be made to the technology in

the light of the multi-location trigl phase?

5. How stable is the performance of the technology across

different farms?

Data/information roquired:

1. Farmer modifications to technology and the effect of
these on its performance

2.  Farmer problems encountered with the technology

3. Performance data (agronomic, economic and sociol) for
the technelogy and an onalysis of the variability of
r-sults over farms.

Steps in the analysis:

(1).

(2).

Evaluate the multi-location trials in terms of their socio]
acceptibility, economic viability and agranomic
performance.

Trioge or categorise the technologies testoed in the multi-
location trials into:-

- Those technologics which need to be returned to on-farm
trials for further component technology research

-~ Those technologies which require further multi-location
testing

-~ Those technologics with good ‘all-round’ performonce
considered ready for eéxtension through the axtension
program phase



(3). Document the status of every technology for each category

as follows:

(a) Technologies which need to be returned to the on-farm
trials phasz  for further component  technology

rascarch:

- Document: -

Objectives of the technology
Results summary

Problems necessitating further on-
farm component research trials
Suggested treatments for on-farm
trials to solve the above problems

(b) Technologies which require  further nulti-location

testing:

- Document: -

Objectives of the technology
Results summary

Reasons for further multi-location
eésting

Suggested  improvements to  the
technology

(c) Technologies with good all-round performance that are

considered raody
program phaose:

Document: -

for extension through the extension

Objectives of the technology
Results summary

Racommended practices for the
technology in the extension
program.

Tools availlble to assist in the analysis:

Interdisciplinory analysis workshops

Modified triage

Farmer surveys (RRA or formal)

1.

2.

3. Farm rocord keeping analysis
4.

S.

Modified stobility analysis.

Departmantal roles;

- DOAE - Analyse farmer response to the technology

- DOA = Analyse agronomic problems encountered by
farmers during multi-location trials

- QAE - Preparc  cconomije aond labor analyses of the
multi-location trials

- CPD - Assess marketing problems and potentials

- DLD/RFD/DOF/DOLD Analyse interactions of the technol-~

ogics with
- NEROA - Coordinatio

other components of the farm system
n and support.

10



SCREENING STAGE 4.

EXTENSION PROGRAM ~=-> PRODUCTION PROGRAM

Objective
—sttive

To match local production potentigl with market demand in a
manner consistent with government policy.

Properties to be emphasised during screening:
—_-2%5 L0 be =

1.
2.
3.

4.

How many ond whot type of formers adopted the new technology?

What are the main constroints to farmer adoption?

What effect will full odoj tion of the technology have on
production and will markets be able to obsorb this?

Are the results of the technology consistent with government
pclicy?

Are there likely to be any negotive environmental or social
effects of lorge scale adoption of ihe technology and how can
these be avoided?

Data/information required:

1. Farmer adoption patterns.

2. Farmer problems encountercd with the technology after
adoption.

9. Local production potential.

4. Market potential and infrastructurs requirements.

Step in the analysis;

(1).

(2).

(3).

(4).

Evaluote farmer adoption in terms of:

~ Numbers and types of adopting farmers

- Farmer modifications to the technology after adoption

- Performance of the technology in the fields of the
farmer adoptors.

Evaluate:

= Llocal production potential

= Morket demand and capacity

= Credit facilities available

-~ Policy - jg the technology consistent with policy
objectives?

Adjust the locgl rroduction patterns and credit facilities
to be in line with market demand.

Ensure that "(3)" gbove is in line with national policy
objectives,

H



. Jools available to assist in the analysis:

1. Interdisciplinary analysis work shops
2. Mini-evoluutions

3. Agro-ucosystems analysis

4. Farmer seminars

Departmental roles

- Cnongwot Sub-committee - MOAC policy interpretations

- Ministry of Commerce - Marketing and promotional support
- Private enterprise - Input/outout market daevelopment

- BAAC - Arrangement of necessary credit facilities

- NERCA - Coordination and support.

SCREENING STAGE 5.
FARMER PROBLEMS ---> BASIC RESEARCH
Objective:
To communicote important farmer problems to the appropriate

research  agencies to assist in setting basic agricultural
research priorities.

Properties emphasised during screening:

Productivity / Stability / Sustainability / Equitability

Questions to be answerad.
—_—n 2 D 2C onswered

(1) Which major, common farmer-problems have no technologies
available for their solution?

(2) Whot  basic resecarch (or experiment station research)
needs  to be conducted to produce these problem-solving
technologies?

(3) ¥nich  is the most appropriate agency to conduct the

necessary research and what is the most  effective
means of communicating the problem to them?

12



Data/information required:

1
2
3
4

Local production pattern data
Climotic/soils/morketing/sociol data

Information on local problems/constraints

List of available technologies and information on
the conditions necessary for their success

Steps in the analysis:

(1) Divide the problems identified into:

- Those that have technologies available for their
solution

- Those that have no technologies available for
their solution

(2) Prioritize the unsolved problems using the criteria:

- size of the problem
- severity of the problem
- number of farmers experiencing the problem

(3) Document these problems stating the nature, severity and

the

reasons for the problem and sugggestions on the

type of research needed for their solution

(4) Communicate these findings to the relevant research agency

Tools available tools to assist in the analysis:

1
2.
3

o

Rapid rural appraisal (RRA/RAT)

Agro-ecosystems analysis (AEA)

Agricultural triage of on-farm ¢rial results
Interdisciplinary seminars on  the problems identified
.nvolving subject matter specialists,

Departmental roles:

DOA
DOAE
DLD
0AE
CPD
DOLD
RFD
DOF

NEROA-

Research station trial results, climatic data

Local production patterns, farmer production resources
Soil maps, information on existing water resources
Socio-economic chorccteristics, price analysis

Market anolysis

Support dota

Support data

Support data

Arranging problem oriented, subject matter seminars
coordination and logistic support,



SCREENING STAGE F.

APPROPRIATE TECHNOLOGIES w--> FARMER ADOPTION

Analysis and screening at this stage is conducted by the farmer
who has to decide if the technologies being demonstrated really
do meet his needs or help solve his problems. By understanding
the criteria used by farmers in adopting or rejecting new
technologies the technology development process itself can be
improved. There are two important implications of this:

(i) Much con be learned from the technologies which are re-
jected if it is understood why they were unacceptable.
With this knowledge the technologies can be modified or
their appropriatencss for other areas can be assessed.
In addition, the informaticn generated can be used to
modify the technology development process itself.

(ii) The technology development process does not end with
successful  farmer adoption of a technology. As the
adopter modifics his farm system to include the new
technology new problems or constraints will e¢merge and
the process should begin again.

FUTURE DEVELOPMENT NEEDED

If true integration between DOA and DOAE is to be achieved and
institutionalized, every effort must be made to integrate the
regular programs of these two departments, namaly the on-farm
trials and the Training and Visit (T & V) systems, respectively.
The multi location phase or the development process offers the
opportunity of achieving this due to its strategic position as
the key tranzition phase between research and extension (See
Table 2, page 5).

There are o number of possible ways of integrating DOA‘s on-farm
trials and DOAE's T & v system and the most appropriate will need
to be determincd accerding to the needs of the two departments in
close collavoration with their respective officials. As way of an
example, one possible means of integration is presented here and
summarized in diagrammatic form in Figure 2.

- Technologics appropriate for myulti-location testing are
agreed to by DOA and COAE officials using triage or o similar
analysis procedure

- DOA  officials conduct training on the chosen technology for
K.T.'s as part of the T & V fortnightly training program,

- Kaset Tambon sclect appropriate faormers to participate in the
multi-location trials during their fortnightly visit schedule
eccording to the technical criteria defined by DOA and
implement the trials of the technology on these farms.

14



Diagramatic represe
for improving integ
the T & V system.

Figure 2,

DOAE
KASET AMPHUR OFFICE

e o ——— —————

Technical

Fortnightly
training

Problem analysis

Farmer problem info.

ntation of one implementation model
ration be¢tween

on-farm-trials and

DOA
CHANGWAT RESEARCH STN
Technology gencr-
ation

advice

Problem solving

_____________________ > basic research
|
|
B S
;Nblti—
location On-farm
}triols trials
| :
v v
TAMBON 5.
demonstration |-me-——emee_
MLLT. | Qe 0.F. T
teaching R T
-------- (R with
I trouble-shooting ~  J___________
Y N P > % treatments
: supporting data [————
S | ML T
4 ! ML T
M.L.T wL.To b el
‘ ————————
4 e
Lo e
STAMBON 2, ETC.
+

- DOA  conduct on-farm trial{s) of the technology in the same
tambon (these trials will be more researcher managed and will
have o  number of superimposed  component technology
treatments).

- Plot wvisits by DOA and DOAE for trial monitoring and dota
collection are coordinated so that both on-farm and mylti-
location trials are regularly jointly inspected by bath
researchers and extensionists to facilitote exchange of

information.



- Bifferent cultural practices can be demonstrated to the part-
icipating multi-location farmers by using the superimposed
treatments of the on-farm triols. These plots con also be
used as a follow-up teaching tool for Kaset Tambons to supp-~
lemont the lecturce sessions of the fortnightly training with
real field experience of the technology.

- Problems cncountered in the multi-locotion trials are likely
to be the same as on the on-farm trials and can therefore be
discussed by Koset Tombon with DOA officials thus giving him
a valuable source of technical expertise when and where he
needs it. In addition, the multi-location trials will give
DOA  useful information on the performance of the
technology under farmer-managed conditions and the type of
problems likely to occur with it in the future.

- At the end of (and during if desired) of the crop cycle when
complete dato for both sets of trials are available the fort-
nightly training session can be used for a joint DOA and DOAE
technical review of the results jin order to set research and
extension priorities ond to plon future trials.

Effort in the remaining 2 years of NERAD will concentrate on imp-
roving and adjusting the cropping system technology development
process as the technologies currently under development pass on
to the later phases and the cycle is completed. If requested by
the MoU committee and under their guidence, every offort will be
made to refine the development process into g form thot is repli-
cable within the MOAC. This will ensure that the lessons learned
by NERAD are institutionalized after the project is over and that
the participating departments are left with a useable product.
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APPENDIX

The following NERAD Working Papers are available on request from
the Project Director:

NERAD Methodology Documentation Series

M A cropping systems technology development arocess:
the NERAD modcl. Craig, I.A. et Ei" 1986.
(Thai and English)

M2 Triage: a methodology for screcening agriculturol
technologies and prioritizing research and extension
activities. Croig, I.A. and Sukapong, C., 1987.

(Thai and English)

M3 North East Rainfed Agricultural Davelopment
Information and Coordination System (NERADICS).
Hopkins, J., 1987. (English)
M4 The Rapid Assessment Technique (RAT): o procedure

for identifying farmer problems and development
opportunities. Alton, C. and Craig, I.A., 1987,
(Thai ond English)

NERAD Technology Documentation Series

TO Execcutive Summary . NERAD Promising Technologies.
Thamabood, §. (Editor), 1986. (Thai)
Ti Direct sown rice technology documentation. Craig,
LA et al., 1986. (Thai and English)
T2 Coopcrative buying groups in Thailand: results of ¢
social  experiment, Mayer, AL, and Infanger,
C.L., 1987. (English)
T3 Modified shallow  well technology  documentation,
Ragland, J.L. and Thamabood, S., 19864. (English)
T4 Pre-rice green manuring: o technology for so0ijl
improvement under roinfed conditions in Northeast
Thailond. Craig, [.A., 1987, (English)



