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INTROD|JCTION

"Far ing systdna reaearch and develofr€nt (FSR & D) j.s an

approach to agricuLtural research and developrent that (1) views

the rrhole farm as a ayatem6, and (2) focusea on the interdepen-

dencies among the conponents under th€ control of n€mbors of th€

farrn houaehold and hor{ these conponenta interact sith the phyaical,

biological and aocio-econonic factors not under the hou3hold's

control . Th€ approach involves gelecting targot areaa and fa:nera,

identifying problems and opportunitie€, designing and ox€cuting

on farrn rs8earch and eval.uating and iJtrpl€nenting the results. ln

tho proc€8s, opportunities for inproving publi.c policiee and

support systems affecting the target farmers are alao consider€d. "

(shanner et  a I  p .  21 4) .

Th6 FsR approach is ccnprehensive but on the other side, the

reaourcea and staffing for FsR in most national prog|rans !.a very

lirnit€d. Personnel asBigned to an PSR research site froqu€ntly

are few in nunber, relatively junior, in experienced (a hi.gh

turnover of staff axists) and are working nith very lirnited budg€ta.

. This dil€mna is partially resolved rrhen one rstl€nbera that

FSR att€|npts to quickly and econqnically identify, adapt and tost

or verify suitabl€ technol.ogies, that will be rapidly adopted by
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a hrge nurDer of fa:rarers and as a reault rais6 their Btandard of

I iv inE.

Frming syst€ms research is cdnprehensive but j.t is al8o

nelnt to b€ cost cffective.

Th€ question remaini.ng horever, i.s hos to implefirent cost

effectiv€ FsR.

This note att€rnpts to sot dorrrn quidelines for efficient site

d€scription, technology desigm and evaluation for OFR/FSP. These

are as fol lows I

For Site DescriDti.on

l .  Being c lear  on the object ive of  s i te  descr i ,p t ion (at  a  cer ta in

point in time) and focusing on collecting the data reguired

to meet th€ ob ject-i ve.

2. Usingan rnterdiscipL i nary r€aearch team to collect indepth

informatj.on on a nurnber of farrn enterprises.

3, Employing a nurnber of techniques for gathering information for

site descrrption, which together allo$ relatively fast and

ef f  ic ient .  data co l lect ion.

4. Placing a large emphasis on farmer and rrife fe€dback on all
'phases 

of the FSR proces6,

For Deaign

1. ltaking the most of existing knohtl€dge

2. Establishing criteria for setting res€arch prioritiee

3. Focusing the on-farm triala

For Econdnic Evaluation

1 .  T i m e l i n e s s

. Use partial budqeting to aaaess econontic vj.ability

Initially use informaf m€thods to assess technical

feasib i l i tv
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Compronj, ae on:

a. 9uantity of data requi.red and

b. Data sources

validi ty

Use unbiased data when comparing input and output

Ievels of improved and farmers' practices.

Establ ish the Dr ices.  wage rates,  in terest  rates etc-

actual ly faced blr farrners

UEe farmer feedback

Improve the analvsis as more knowledge is accumul.at€d

abou! farmer clrcumstances

GUIDELINES FOR SITE DESCRIPTION

A numb€r of reasons for carrying out a farming syst€ms

research site description are frequently given. Although there

are sone s iml lar i t ies.  rn  the data requi red to me€t  the var ious

ai te  descr ip t ion object ives,  there are d i f ferences.  There are

also differences in Ehe imDortance of timeliness and accuracy.

The attempt to co.l.Iect all the data resuired tc meet all

the object rves.  of  s i te  descr j .p t ion,  wi th  one long survey,  is

not reccnmended. Rather site description should be seen as an

interactive process continutng thru the testing phase of the FSR

proceSa .

when planni.ng a site description !t is best to keep in

mrnd uhat the specific oblective of Ehe effort r.s and what the

requirements for timeliness and accuracy are.

OB{'ECTIVES OF SITE DESCRIP?ION

srte descr iDt ion is  in i t ia t rd i tmediate ly  af ter  the FSR

tean has Selected the research area or slte.
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?he reasons frequently given for carrying out a site des_

cr rp t ion  inc lude the  fo l low ing :

1.  Prov ide in format ion for  p lanning on_farm t r iaLs;

2, Develop a hetter understanding of the farming systems

foIIowed,

3. Provide a benchmark (or to provi.de a rneasurement of

the farmers,  s i tuat ion before the in i t ia t ion of  work) ;

4. Identify superior practices followed by sone farmers

which could be advantageously used by others,

5.  co l lect  in{ormat ion usefu l  for  ext rapolat ion (or  for

extending the experimenta.l results to other areas);

and,  as an addi t ional  benef i t ,

6. Help choose agrononic and/or economic cooperators.

Si te  Descr ip t ion For  Design

One of the primary objectives for carrying out a descrip_

tron of a reaearch Bite is to provide j-nformation useful for focusing

research and for planning the trials to be caffied out.

Brological, physlcal and socio-eccnomic data are collected

in order to stratify (or categorize) the site into relatively homo_
genous groups of farms havj.ng sj.ni.lar Iand types, irrigation availo_
bJ.lity, farm sizes etc. The farms within a group should be slm1lar

rn reapects inportant in determining the suitability of new techno_
rogy.

The collected informati.on are then used to iatentify and
understand the problems farmers face in economi.cally: (1) increasing
yields; (2) growing more crops per year; (3) growrng nehr crop6 or
(4) increaarng the produccivity of the Livestock or other sectcrs;

al.I within each stratum. (Thj.s is known as the diagnostic stage).

Once the problem farners face are identifj.ed and tenta_

tlvelv understood, attenpts are made to suggest possible aolutions.
suggestj.ohs or hypotheses arise from previous research findings or
from what the FSR teah menbrers know of the environment, the people

and the possible solutions. cenerally the hypotheses rnc].ude new

of produclion and new or  l i - ves tock .
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To h€lp assure that the suggested solutions or hypothes€s

are potentially auited to the farfiers in their Eituations the

hypothesized rmprovenents nust meet three criteria. Thsy must be

potent.ial Iy

EioIogrcal ly  ieas ib le,

Technrcal ly  i  eas i .b le and

Econonical  ly  v lab le.

ljroloqrcal feasrbrL:.ty neans that the crop yields or levela

of livestock productrvrtv are hrgh enough to be locally accegtable.

Bro loqica l  feas ib i l r tv  rs  assessed by matchrng the phy8ica l

requrrernents of a crop. a c::oDping pattern or an aninal with

Dhvsical condr tions of the relevant stratum rn the site as

nrned bv the datr colleeted in the site description.

Technlcal  feasrbr i i tv  of  a  pat tern or  aninal  .  is  detemined

by the degree a farmer of a certain cate-dory, can execute it wrth

the resourceB Chat are available ,or potentrally availabl€) to hrn.

Techntcal  : : : :srb i l r ty  1s assessed by re lat ing the regui rementa of

the cropprnq pattern or animal to the exp€cted ava:'lability of guch

reaourceB as iabor material inPutg, traction poeer. credit and

oroduce markela. The availabiirty of these resources is ascertarned

rdi.th daEa col l€cted rn tho site description.

The economic vrabi.Iitv of a pattern rs determined by its

coats and returna tn relation to the costs and returns attained

fron the farmers' cropDing patterns. For and "improved" croppinq

patEern to be econqnically viable i! must grve higher net b€nefits

than the far ers' Dractrcea.

of the coats and r€Curns achieved with the farmers' cropDino

Dgtterlrs and,'or livestock enterpriseg. are attainqq in.the sile

9g!LctiIltron.

In other rrords "site de6cription" provides useful guidelinea

for focusinq the rosear-ch Drogram and aids in the identification of

deter-
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uithin site diff€rences (Etrata or domains ) which may determine

the sui tab i l i ty  of  var ious technologies (Mol : r is .  1980) .

For desrgn, sit.e descriptlon has to be carried out rapidly.

for  i ts  r€sul ts  to  be use! 'u l  in  p l .anni .ng the in i t ia l  on- farm t r r .a ls .

croppinq paltern and other trials are fr€guently initiated a few

nonths af ter-a research s i te  is  se lected.  Thus the resul ts  of  the

rnrBia l  s i te  descrrpt ion must  be avai lab le u i th in  a fer{  weeks

after the start of the descrrption work.

Since the s i te  descr ip t ron for  the rnr t ia l  des lgn of  t r ia lg

: .s  carr red out  quick lv  the r€sul ts  are necesaar i .Ly " tentat ive."

" f i rs t  rmpresaiona,  "  "best  queaaes."  etc .  Bubsequent  s i te  descr ip-

tion uo!:k nust b€ carried out to (1) verify che results of the

rn i t ia l  descr ip t icn ef for ts  (2)  fo l lor r  up on problems ident i f ied '

.re t3) devel.op a more comprechensrve and rn-depth understanding

of fannerg' ctrcumstances -

f-i!e, .Dercrlptron For Developrng A Better Understanding- Of Farming

Syetqln_q of Fanner C ircums tgrlcgg

stte d€scriptron ls an j,teratrve process and continues

through the testing phase of the FsR process. A number of small

narros,lv focused Burvevs can be carried out to addresa problems

tdentr f red ln  the ln ! t ra l  doscr tDtLve ef for ts  or  durrng the ear ly

desrgn and on fann lest rng.  Et for ts  can cont inue to LmDrove and

ref rne the ear ly  inp lessrons of  the research st te  and the farming

systcms foI  losed.

surve\'a and olher techniques of co.llecting rnforrnation can

be used to bett€r underst-and:

I i What farmers doi

2) what th. i ntcrre lacionsh i ps between the various farm

er ' te rpr ises  a ! 'e  i

3' Hou farners do rvhat thev do;

4)  hhv  fa rmers  . lo  what  thev  do ;  and

j; l lhat are the qoal.s. Droferences and pricritres of the

tarmers and hcrd are decrsions nade.

i i i l l d e b r a n d  1 9 7 9 .  S h a n e i .  e t .  a l , .  1 9 8 1  )
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Efforta can also be dj.rected tot,ards further refining and
defining the initiaL fanner stratification or clargification.

It is strongly felt that developing a good underatanding of
fanners circunatances and the fa-rmi.ng systems follot'ed, allow8 the
FSR tean to be much more effective in identifying, d€s j.gning. t€s!-
j.ng and recmnending improved technology suited for $tall fannera.

Baseline or Eenchmark Surveys

tn FSR, neaauralents of the chanqeg or i.nprovstents made rn

a research site, from autonomoua adoption by farrners of technology

tested in farminE systerns trials or from a piJot production progran.

may be desired. A benchrnark or baseline aurvey uhich neaeur€s the
srtuatj,on of the srte before the initiation of research (or durrnq

the firgt year of reaearch ) rril l be helpful in attemDts to meaaure

the changes that occur (Van Der Veen l9g3j. The benchnark survev

rs foLloeed by another survey tor.,ards the end of Che p?.oject, and
the relevant variables are compared.

Data ln pSR baseline surveys are connonly collected on:

1.  Present  cropping pat terns;

2.  presen!  crop var ie t ies;

3.  Levels  of  input  use and costs;

4.  Crop y ie lds;

a ,  g r a r n ;

bJ p lant  res idue;

5. Household incone; and

6 Community incone enployment levels. tax r€venue

col  lected etc  .

The baseline survey shou.Ld be carried out before FSR chanoes
atart fo occur. as the result of the program. However the survey

need not tte conpleted before the inr.tiation of on_farm trials and
lhe processlng and anaiys is  of  data is  not  urqenE.
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Sit€ Description For ldentifjfilS.*g€g-fuf and Superior,Prac

The fa:T€rs thefirgelvea can b€ a aource of infor:rnation on

tochnigu€s of production or on neo crops or animals that can b€

adopted in a targst area. In alrost every vj.llage there aeena to

b€ a f€v farmers rrho harveet higher yields than the reat, have

nore productivo livestock. and are more faniliar with irnprov€d

frming practices. These famers have al.ready tested innovationa

on their farrns and have selected practic€E which are guj.ted for

th6l in their circunstances.

Att€n|pt6 can therefore be undertaken to identify the improved

practicea follot'ed by the guperior farmers. Effort8 nust alao be

undertaken to underatand erhy the superior practicea are followed on

certain farrns and not on others (i.e. are the improved practices

Cechnically feasible and econonically viable on all categories of

fanns ) .

Studies of this type can take place during the firet year

or tt'o of the t€stj.ng phase of FSR.

Site Descr ipt_loj_Fg! - E_x!:ip_ole_t^ron_ 9f Extension

AFSR research s i te  is  chosen to b€ representat ive of  a

target  area or  subarea(s) .  Improved FSR technology - -  ident i f l .d

and verified in the research s1te is expected to b€ appropriate

uich in the re levant  subarea(s)  or  recommendat ion dornain(s) .  The

improved technology rs al-so expected to be relevant to areas lyrnq

outside the initiaL target area but with sinilar natural and

socio-economic conditions .

The s]te description can be used to verj.fy the si.milarrcieg

in Lhe conditions betHeen the research sj.te and the target. subarea

rs) (or reco nendation dornain(s)) as attempts are made to move

prot i r is ing pat terns in to surrounding areas (Morr is ,  1980) .

Fur ther ,  the s i te  descr ip t ion descr ibes the condi t ions

uhi.ch should be present as improved patterns are field tested in

other  Iocat ions and recomnended to far rners iMorr is  1980) .
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Th is  s ibe  descr ip i ion  ac t iv i t v  shou ld  be  comple ted  be fore

s tar t ing  the  preproduc t ion  phase(s)  o f  lho  FSR rne thodo logy .

Site Descripcion For choosing Coope).ators

Agronomic or economic cooperators shou.l-d be chosen to

represent farmers of a certarn category, stratum or domain, During

the  i .n i t i .a I  s t te  desc : ' iD t ion .  the  reLevant  s t ra ta  were  ten ta t i veLv

identrfied and the averaoe charactera l s t ics of farmers rn each

stralrun werc estimated. this information helps ensure tshat the

chosen cooperators are r-elativel.v "typrcal" of their category.

Dur inq  lhe  s i te  descr ip t ion  process .  fa rmers  may have been

interviewed who fit thc .equi::ernents of cooperators. A -r.is! of

the names of such fa:cmers can he-tp in the identif ication and

selection of agrohomic or economic cooperators.

conc lus ion  on  ob jec t rves

A nunber of objectives o! ! 'easons for conducting a site

description have been qr.. 'en. Although the data requirements for

rneeting Ehe various objectives overl.rp. there are differences.

There are.also differences in holr critrcal" the tininq and speed

in  da ta  co l lec t j .on  and ana iys is  rs .  Data  fo r  p lann ing  in i t i .a l

on farrn trlals are needed quicklvt data for meetrng the other

.ob lec t ives  can b€  co l lec ted  La te : '  dur ing  the  FSR.process .

tt is not reconmendd to collect alI the data reouirsd for

all the objectrvea with one large survey.

S i te  descr ip t ion  shou ld  be  an  r . te ra t . i ve  p rocess .  In i t ia l

site descrrptlon efforts shoul-ri bc focused towards meeting the

min irnurn rnformation needs for research design. Contrnued .fforts

rn  s l te  descr rp t ion  Lake p lace  th roughout  lhe  tes t ing  phase o f

FsR to increase the knowledge of the farmers' situations and Eo

meet  Lhe o ther  ob jec t ives .
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MULTIDISCIPLINARY SITE DESCRIPTION

All to often, site description has been left up to the soro-

econo.n iats .  This  can be a b lg mista l le  j . f  the object ive of  s j ' te

description is to provj.de information useful for the desiqn of on-

farm t r ia ls .  B io logica]  sc ient is ts  (agronotn is ts  '  so i l  sc ient j -s ts '

entonologis ts ,  an imal  sc ient ls ts  etc)  are cJear ly  needed in  the:

(1)  6 i te  s t rat i f icat ion;  (2)  product ion probletn identr f icat ion;

(3)  tentat rve d iaqnosis  of  the problems;  and (4)  in  the col lect ion

of data for the asaesstlent of the biological feasibj'IiEy of

proposed or hyPothesized solutions. The agricultural economists

are more useful in identifying and diagnosing socio-econdnic

Droblems and rn assessing the technical feasibitity and econoctic

viability of nex technology.

The need for an i nterdi scipl inary t-'am i's just aa great in

the s i te  descr ip t ton as j 'n  any other  phase of  the s i te  descrrpt ron

ef for t .

COMBINING DATA COLLECTION TOOLS

It is being increasingly recoonized that a large farmer

survey is not the most aPPropriate technigue for gaining initial

inforrnation about farming systems research sites' Formal farmer

surveys are expensive to carry out and can be very Elme consunlng;

raquiring many months for conpletion ' Freguenbly' the results

from large f armer surveys are not available in time to provide

informaiion for planning farming systerns trials.

Fortunately ' nethods have been develoPed which allow the

econotical and timely collection of infqrtnation useful for Planning

far ing systems research.

The methodologies (ca l led In i t ia l  S i te  Descr iDtrons '

Exploracory Surveys.  Rapid Rural  Assessments Sondeos etc ' )

ge,re.al'ly combj.ne a number of data sources and lechniques for

informat:.on collection. These are among the following
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I ) Previous sludi.ea t

2l Secondary data;

3) site reconnaisaance or direct observation and

4)  Drrect  measurenents.

5) Key infomant surveys

a) Fattner

b) Non -farnref

6) Infomal farmer surveys

7) Group rntervrews

8) Narrowly foccused formal farmer surveys

A number of data sources and cypes of surveys are cdnbin€d

rn Rapid s i te  Desc: ' ip t ion (RsD) in  order  to  f i l l  in  data gaps but

a lao to a l low crogs chec( inq.

conbinr.nq a number of these tools' for site deBcr'.pEion' can

ef f ic ient ly  neet  the needs for  t imely j .n i t ia l  s i te  descr ip t ion us€d

for the design of on-farm tria.ls' These same toola can also be

used to collect the infornation required Eo meet other site descrrp-

t ion object rv€s.

FARMER FEEDBACK

Attaininq farmer feedback on proposed on-farm trials can

helD i .n  at  leasd three wavs:

1. Feedback can help ua avoid implenenting trials on

Lechnology wnich appeara to be feasible and viable but

whrch is no! due to reasons the farrners can axPlain;

2. !'eedback can help us avoid implenr€ntrng triala on

technology which may be socially or culturally

unacceptable;  and

3.  Feedback can help us focus our  research on the pr tor i t ies

oi the farmers -



GUIDELINES I'ICR DESIGN

USTNG EXISTING KNOIIILEDGE

This can be difficult to do we}.L but is extremely important.

Once the probl.elns farmers face are identified and tentatively

understood altenpts are rflade to suggest possible so.l.utions.

suggestions or hypothegis arise from previous research conducted

at or near the site. on gover nent experiment slations or j,n univer

sitiest from governrnental and universi.ty scientists or from the

farming gystem6 teans oern knowledge of the envrrorunent, the people

and possible golutrons, The review of all relevant existj.ng

knowfedge on posgible solutions to fanners' probl€ms, in planning

on farn trrals, can increase the chance that suitable technology

rs found.

There is also existlng knowlcdge on lrays to inplement on

farfi trrals. Taking advantage of this knouledge can help increase

the cost offectiveness of the resealch and can help reduce criti.cal

coNnents by vrs i t ing sc ient is ts .

I t  can be ext remely d j . f f j .cu l t  for  s i te  (or  d ls t r ic t )  s taf f

to collect relevan! information hrhich may be needed. This is why

it is important to

a) develop cLose working reLationships between the I 'sR

sta f f  and s ta f f  a t  near iv  exoer iment  s ta t rons  and

uni,vers r t ies i

b )  d is t r ibu te  rc levant  r -esearch  f in i l ings  to  the  s i te  sEaf f

per iod ica l . l y ;  and

c) undertat(e a concerted effort on tho regronal and

na i iona l  Ieve l ,  to  co ] lec t  and make ava i lab le  re levant

readi,ng nra te - r- a-l-s

CRITERI4 POR PPIORITIZING ON FARM TRIALS

No national program has un.t imite-d lesources to devote to

PSR Cost  e f fec t i veness  tn  ldent i f y lng ,  tes t tnq  and erans fer r lnq
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inproved technology to target farm€ra is a nrajor conc6rn. Using

good judq€m€nts, in s€tting research priorities, 1a one rray to hel,p

.ature FSR obj€ctives are net..

The follqing are anong th€ criterj.a that can be used to

help aet res€arch priori.ties in FSR.

t ) the eeriousnesa of tbe problen as viered by both the

frrner! and soci6ty (Shan6r) t

2, lhG availability of technology or innovations to overccrne

thc probl€n( B) identifi.ed yhich rrould be adopted by

f arrrpre ;

3) the relatj.ve FSR inportanc€ of a land type, fanner

cat€gory or cqnponent technolow in the target area;

4)  The eaae of  i rnp l€nent ing the resul ls  (shaner) ;

5) covernment. and/or policy nakers prioritie3 and

6l Fannera interests

Seriougness of the problem

Probleo ger iousness has three d i .mensionsr  (1)  s€verr ty .  {2)

frequency and t3) ceneral prevalence. Sever_i ty relates to the

degree a crop yield or net inccme ls reduced due to the problen,

5, 50 or 100 percent.. Frecruency refers to hou often in, for exanple,

a l0 y6ar' period the problen occurs r once, txice or every year.

Gencrul prevalence ref Ers to hor.r corflnon the problem is, rritht n the

relevant part of the tarqeC area. For example is the problen found

on lot of the rainfed wetland in the target area or on 10Ot

The more aeriou8 problems; those that are more ser..ei._

f r€quent  and prevaLent  $ould co i ld  to  hava a ht . rher  research prror i ty

than the Less severe

tn Nepal  ; t  was founcl  th , r t  the sho: . taqe of  ptant  nutrLents

uiia one ot thc rnos|- sL_lrious p:oblexn.j in increasi.nq yields and

crooplng ln tensl tv  The farrner-s  wc:-e maln_Lv r -e lv inq cn conDost  o:
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fartn yard nanure for plant nutrient sup'ply. clly about l0 kg of

Dlant nutrlent8 uere applied por hectare peryear ' :"ith the use of

cd|rrErcial ferti]izer- The problen seterely affected yi'elds pe:'

year occured every year and existed in a very large proportion of

th€ targe! areas ivan Der Veen 198'l l.

tlar, to increase the suDDIy of plant nutrients and hohr to

make more effi.cient use of prant nutrients becane an lmportant

part of Nepal s FSR Program

crop yields. in llepal- were also Iow becauee traditional

crop varieites uere uidelv groun

lVli f.Slilily of suiled TechnoloEv

After serlous problems have been identified i i '- the

diaqnostrc  phase of  the ln ic ia l  s i te  descr ip t ion,  or  !n  Ia ter  survey

uork,  the b io logica l  sc ient i 's ta  at tempt  to  ident i fy  su i tab le techno'

Iogy to overcome the Problerns. 1'chnology suitability i8 iudge'r by

4 crr t6rra t
' t  Aaronomic or  b i .o logica l  feas ib i l i ty ;

2) t,eveL and deD€ndability of Profits or economic viabillty;

3) comprtibilitv with the fanning systena (resource and

: io-cuf tura l  cotnpat lb i  l -  l  ty  )  or  technica l  feas ib i l i ty

on the farm; and

4) Compatibilitv with the cormunities econotnic and :ocial

r n f r a s t r u c t u r e  ( F l i n n  e t  a l  l 9 B 2 ) '

Under the h€adlnq of bioloctcal f€asibilityr the FsR team

inveat iqates such quest ions as:  (This  is  adapted f rom shaner et  a I ) '

' Do the physical anri biological conditions in the research

area provide opportunlties to solve the problen?

'  $hat  in format ion on potent ia t  so lut ions is  avai lab le f rom

exper iment  s taEions farrners in  the l 'esearch area and ln

-  
oLher  ar-eas and Lhe tcchnica l  l i terature?

Do the proposed technologies f i t  rn to the fanners '

ex is t ino svs tem?
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Undsr econdnic viability, the tean triea to determj'ne

. wlr€ther Bhe benefits of potential iftprovementa in the

f antpra' aysten offer sufficj.6n! j 'ncentives to interest

famil.y mernbe:'s (Note : incentives include coverage of

the costs of purchases and any additional labor by the

fanrly and provide scme crop or livestock surplus to

offset the risk and effort of change )

. wheth€r the potentia] solutions increase or decrease bhe

stability of th€ farmers' production and earnings

.wh€ther  the potent ia l  sc lut ions change the fanners '

perception of risk through chanqes in che stability of

production and requirements to obtain credit-

Under rhe headtng of compatibility with fann resources. Ehe

t€arn examines

' trtether availabl.e resou:'ces are adequate to meet fhe

resource requ i rerncn Es

' ',{hether pctential so.Lutrons reduce the elrFloyrnenL of

scarce resou]-co8

whether Lhe €nrplovment of under-uLr.lized resources is

rncrsaaed

. Whether farrnera are able to aPply the new technologv.

Under hous€hofd sociocr: L tu;-a-l cornpat.ibilitv or acceptabilitv.

the tea11 tries to determine

' t l t re ther  the  co f l rmun i ty 's  soc i .a l  and cu l iu ra ]  va lues '  norm3,

and cusboms help or hinder the acceptance of the proposed

s o l u t i o n s

' r the ther  t i le  ia r ' tna : ' s '  De:cept ions  be l ie fs .  knowledge '

, ind  a t t i tudss  iac iL i ta le  o r  make nore  d i f f i cu l r -  the

acceot.rnce of the DroDosed solution
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. h'hether field toatn m€rnb€rs have social. or cultural. vaLues

Lhat hanper thei.r worki.nq rrith csrtain groupa or types

of farnerg

'whether farm fanily goals are a€rved or alter€d if the

proDog€d solut.ions are succegsful .

In Nepal . improved varieties of leguninouB, nitrogen suppLy-

ing crops. hthich yrelded better than ghe traditional varieti€s nere

not  avai lab le.  AIso.  means of  suppl ! , r ino s iqnr f icar i t ly  more nutr ients

with Aonpost. whieh would be :.6adiiy adopted by farriera. had not

been r.denfif ied. Th€refore the ea!'l.v FsR placed priority on the

ef f i -c ient  usc of  commerc:a l  fer t i l izer  rn meet inq the Dlant  nutr ient

probl em .

l{owe..,er there wc):e mode!:n \'.1.iettes of r:ice. maize and wheat

developed bv the Nepalese experiment stations. rr'hich potentially

couLd vi€ld rruch hroher than the traditional varieties grown by the

fanners. Early PsR in Nepal placed a Drrority on identifying and

tesling the suited rnodern vafieties of r:icc. maize and rrheat rn the

srx farminq svstems research " i tes.

t!9-&f!!:r:*IrnP9I!n.!s9

FSR should be focused tohtards irnprovrng the weLfare of a

Iarge nunber of tarqet farrners. on a large part of lhe target area

and,/or towards rducl nq i:he costs or increagt nq the effici€ncy of

a crop coorDonent that malies up a substantial part of the cost of

production.

ln Nepal, cropping intensity (in a certaln location v.ere

unusually hiqh levels ot' run off rr,.tter was avaii.able, uag found

to be lou because a long duration t::aditionaf rrce variety sas

grordn - 'the rrce-fallo$ or. R-l,J cropp:nq Dattern rda6 changed to a

R -t'r-M croppino patt€rn with the use of mcrdern varietios and very

hrqh y ie l js  were harvested.
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However leas priority was given

di.scovered that only small anounts of

existod in the targee area.

to thls research when rt wag

thie particuLar type of Iand

Ease of Implen€ntation

Relativelv small or marginaL changes ]'n the famers' exlstrng

fa.r rnq systens may be easier to implement than draiatic changes.

For exarnple once the farmers become convinced that a new rice varrety

ls auperlor to the varietj.es presently beinq used' adoptlon can occur

very quickly once seed beeomes available. I' lore difficult to i 'mple-

ment $ould be a progranr Lik€ that in an Indonesian river shed

progran where (1)  extensive tef fac inq;  {2)  Dlant inq grass and other

fodder crops on the terrace face; and (3) the rePlacsnent of the

traditional crop of cassava wigh othor annual or pre-annual crops

which grve better qt:ound cover riav be needed for erosion control.

:n gcneral . Ehe FsR Progratn would probably place hiqher

priorit-v on the technology irhich meets the farners' needs but which

is  a lso e3sier  to  implsnent  and carry  out  or .  which i6  more pract rca l '

covef lggn t _ !r !o-r i ! i eF

Each countries government, probably has its otn set of

Dr lor l t res for  FSR. and these should be taken in to account  in

set t inq pr ior i t iea for  on. fa: 'm t r la ls .  For  exanPle,  some ls ian

countr les aro in terested !n crop d ivers i f icat ion and in  lncreased

productron of cropst other than :ice because there rs a rrce surplus

consequently FSn i3 focused more touards <irytand (upland) crops

qroryn before or afler ri.ce and towards non-rice crops groltn on Lhe

dry land (  r rp land ) .

Many countries goe FSR as a means of helping m€ets thr needs

of t:!e smalleat farnera and landless Iaborers in their country'

consequent,Iy. resea.r'ch priority should be given to eechnological

rnnovations that the 3ma1l farners are willinq and able to adopt

and which wi . l l  improve t i le i r  wel fare.
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Farmers  '  I  n  te  res t

"l, lore rmportance should be qiven for che objectives the

farner  has  fo r  h is  p roduc t ion  ac t rv r t ies .  The fac t  tsha t  he  has

a few prgs scavenginq around the house, does noL mean that he

necessar.i. ly should becrme a commercial swine producer, who would

depend on the avarlabrLlty of corurerclaf concentratea and the

presence o f  a  ve ter rnar ran .  Such a  change rnav  des t roy  Ehe or r -g ina l

ob lec t rve  o f  - . i . s  keep in , ,  o  few p igs  as  a  low r isk ,  lo t^ t  inpu t

ac t iv i t v  on  whrch  he  can f  a . i l  back  ln  t imes o f  need.  Th i .s  does

not mean h).s Dici prcductlon methods cannot be irnproved. Improve-

ments  must ,  however .  t r t  the  ob lec t ives  Lhe fa rmer  has  t r i . th  h is

encerpr ise .  For  res : r rch  pu-poses ,  these ob lec t ives  have Lo  be

expressed ln  te rms l i  l :m i ta t ions  on  cash and labor  inputs  ( in -

c lud ing  by  whom)  and produc t iv i t y  and r rsk  c r i te rLa" .  (zandat ra

1 9 8 2  )  .

FOCUSED ON FARM TRIALS

Not a]I aspects of farrninq svstens must be addressed in on

farrn trral,s for the activity !o be considered fannrnq systems

research  (Shaner  e t  a I ) .  Research  on  a  sub-sys tem can be  cons idered

Dart of the FSR Drocess if the connections ( l-nterre lal] 'ons ) !^'rth

lhe other sub-systers are recogn i-zed and accounEed for (GiLbert et

a l ) .  Thus  commod j .  t y  research ,  c ropprng sys :ems research  or  goac

produc t ion  research  cou ld  a . I l  fa l l  under  the  ! ' sR umbre l la .

In  fac t ,  L r ra ls  cover ing  a  la roe  number  o f  aspec ts  o f  a

farmlng system should probablv be avoided' especj"allv in the earlv

( l e a r n i n o )  p e r i o d s  o f  a n y  F S R  s l t e .

compLex on  fa rm t r ia ls  may be  bevond the  capab i l i t y  o f  a

re la t i ve l \ '  rnexper renced FSR tean.

A lso  ques t lons  about  subsys terns  mav have to  be  addressed,

in comnod l -.v or suhsystems traia.l3. before who-le systerns research

Is  rmp lemented.
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A r€cent paper on cro- livestock researcb ( Varr D€r Veen 1983)

auggested the follouing order of on fann rese.rrch be foLIohred:

1. Reevalue pa6t cropping aystens research by taking into

consideration the value of plant by producEs for anima.L

feed ;

2, Inpl€ment cropping pattern trials placing more enphasis

of the quantity, quality and tirning of plant material,

rraeful for liveBtock feed

3. Implement cropping pattern trial.a ernphasizing fodder

crops i

4. Implenent p€r€nnial fodder crop trials on uncultivatod

landE,

5. Implement animal feeding and supplernentatj.on trials and

f i n a l l y

6. Implernent whole farrn crop-lj.veatock reeearch acme years

after f j-rat initiating on fa.rn resaarch

Trying to cover to nuch rdork at a research site at once,

is probably not the best way to c€rry out efficient and

ef fect ive FsR.

qJIDELINES, FOR .THE -ECONOdIC 'VALUATTON OF TECHNOLOGY

INTRODUqTION

If econqnic evaluation of agricultural technologry is to be

usefu l  (and cost  ef fect ive)  ln  FSR, the reaul . ts  l rust  be val id  and

t j .mely.

T ineiy  economic evaluat ion of  technology can:  (1 ' r  he lp set

on- farm research pr ior i t ies;  (2)  help dedign the technology used

in on- farm t r ia ls ;  and (3)  help aet  recormendat ions used in

extenaJ 'on.

Biolooj.cal and othe!' scientists, of a FSR team, appreciate

inputs by qconomists which help avoid errors in decisions concern-

ing on-farm t.ials and reconmendations . For exarnple the ?eed

sclent is ts  wculd l :e  in lerested in  which weed



- r 3 9 -

conErol  pract ices are (potent ia l ly)  econorn ica l ly  v iab le.  Or  a

cropplnq syslems agronofiist would like to be informed on the

technical  feasrb i . l i ty  of  a  cer ta in t r ip le  cropping pat tern.

All Co often, hot'ever, the econonic analysis comes too Late.

If the results are .late, economists do not. hel.p in decision naking

and can only point out, ex post, rrhere the agronorniats or others

"went  wrong'  This  rs  not-  on ly  inef fect ive and inef f ic ient  economic

analyais but can resuLt in mi sunderstanding and Door relationE

between FSR tean members -

Ef fect rve economic evaluat ion in  FsR must  be val id  as weI I

a s  t i m e l y .

?he role of economlcs in FSR rs largely to determine the

acc€ptabi lity of new or improved aqricul.turaL Lechnoloqy.

Acceplabi l i ty  is  assessed,  by economists ,  Ehru coopar ing

re lat ive net  benef i ts ,  r isk levels .  degree of  feas ib i l i ty  or  com-

patj.bllity, t armers preferences etc. of the nev technology against

the technology the farmers are already using.

Inva l id  economic  eva lua t i ,on ,  in  FsR,  i s  when wrono conc fus lons

are drasrr about the acceptabil ity of a nerr technoloqy: (1) when a

nen technology rs assessed bo be "very profitable'r and "acceptable"

when in fact it is not, or (2) when a new technoloqv is aasesaed to

be no t  su i ted  when in  facc  i t  i s .

In most caaes, the firs! type cf error is made j.n FSR.

Th€re is frequency is a bias in favor of new technoLogy. The nev

technology is assessed io be suitable and acceptable rthen in fact

i t  i s  n o t .

Efforts must be taken to maximr.ze the vali.di.ty oJ econonic

anal.ysi.s to help assure the cost effecLiveness of the aSR effort.

VALIDITY IN THE ECOIiOMIC SVALUATION OF TECHNOLOGY

Correc t  conc lus :ons  about  the  sur tab i l i t v  c f  new techno loqv

for  fa r f ,e rs  can be  r r ,c reased i f :
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1. Unbiased data are used when cdnparing inputs and outputs

of farmer practices and n€w pracEices;

2.  Pr lceg,  uage rates '  in tereat  rates '  e tc '  faced by farmers '

are determlned and uged in the economic calculations'

3. Farner and tr.lf e feedback is reli 'ed upon and

4. Econonic analysis is i-mproved as more understanding of

farmers' circumstances is developed '

o i  - -ad  rh  r .  . ^hn ih . ' r  svs tems Research

Accord ing  to  zands t ra  (1982) '  r 'ana lys is  o f  the  reasons  fo r

the rejection of ner., technoiogy by farmers reveala that theY are

qenera l l y  because:

- clafms made abou t Lhe benefits of technology are not

re : l i s t rc .  Decause y ie lc js  a re  jower '  cosEs are  h igher

or produc-. prices and acceptabil itv are lover than

those assurned by the researchers '

-  : r ; : :  s t ruc tu ra l  suppor t  i s  I 'ackrng  because o f  lack

ot Dollt lcal uil i" or poor manaqement bv the rnstitu-

Llonar aupport programs (credit input ' lvailabi}lty

marketrng,r

conduct rng  c ropp ing  pa t te rn  t r ia ls  on  fa r rners '  f ie tds  a l lows -

researchers  Lo  garn  more  reaL is t rc  aasesgnents  o f  the  su j ' tab i l r t y

of nel., lechnology. However, unless care i 's taken in col'Iecting

data  requ i red  to  de ie rmlne  econon lc  v rab i l i t y '  the  econorn ic

eva.Luat rons  o f  ner . r  c ropp ing  pa tgerns  can g lve  mis lead ing  resu l ts '

The conpar rson o f  new cropp inq  pa t te rns  wr th  fa rners '  p resenL

p a t t e r n s  i s  e s s e n ' i a l  r n  e v a l u a t l n o  e c o n o m r c  r ' 1 a b i ' I r t y  i n  c r c p p l n q

sys tems research .  However ,  those co l lec t rnq  Input -ou tpu t  da ta  on  the

cropp ino  pa t te rn  t - r ra l  s  ( the  aqroncml 's ts )  ' r Ie  qenera l l y  d l f fe ren t

than those co l ie . t lno  da ta  on  the  ia r rners '  ex is t lnc  c ropprno

pat te rns  I  the  aqr rcu l t ' - lLa l  econonr3 ts  G i lnera l l v '  the  aqronomi  s ts

and the ecctnolTll sjts us' dif fe--'ent rnethodolocres for coi-Iectrr'o Lnput

-ou tDut  c ieLa-  These c^ f te ' 'ences  : : ' ' n  and have resu l ted  rn



biaseg*, generally in favor of the new cropping patterns (i.e, the

RAvCs of the new cropping patterns appeared to be much higher

r€Lative to the RAvCs of the farmers' patterns than they actually

were; in other words the relative RAVCS of the new technoloqy were

exaggerated ) .

A related but separate problem is that carryj.nq out who-le

farm record kecping (WFRK), on a fairly Iarge nunb€r of farms (20-

40), has been the method employed to collect inDut-cLtput data on

farmers' cropping patterns in cropping systems research. WFRK can

be a very effective and .:::f icient neans of collecting Large amounts

of reliable and re]evant data. Honever, the requirem€nts for data:

co l lec t ron ,  check j .ng ,  p rocess j .ng  and anaLys is ,  i .n  many cases  is

beyond the means of nat.ronal cropping systems research prograjns.

Because of lhis, sone national p:-cji.tns ceascd coliecLrr'q. , j.r ' j  -. on

farrners' practices because it is too time consumj.nq and expensive.

fn  theae cases  the  economic  v iab i l i t y  o f  new cropprng pa t te rns  can

not be evaluated. Others have att€lnpted to empJ.oy alternatrve

methods to WFRK for coll.ecting input-output data on farmers'

p rac t ices .  Houever  because o f  lack  o f  exper lence,  and because no

aLternatives to WPRK have been given in the cropping syftems

"methodology" some of these attenpts have not been cornpletely

sa t  i  s  f r ,  c to rv  .

F rna l l y .  even i f  WFRK is  empioved,  rn i .sLeadrnq (b iased)

resu l ts  can ar i . se  un iess  ad ius tments  o r  cor rec t lons  lca l .abra t ron ,

are  nade to  the  da ta  l rc  a l low compa! ' i sons  wr th  the  da ta  co l l .€ 'c ted

bV the  aqronomrs ts .  IC  can be  d j - f f  i cu l t  to  knon how to  nake * "hesc

needed da t . r  , rd jus tments  o r  ca labra t ions  w i thout  p r ra r  research .

Poss lb Ie  Sou.ces  o f  t i ras : rd  Data

In t roductrcn

A s  w r l l  b e  d r s c u s s e d

cropp rnrr  -pat :ern t r rars.  rs

Id :e r ,  the  economlc

c o m n o n l y . L 1 m i t e C  t o

eva l .ua l ron  o f

par t ra l  budqte l r  ng

i i r  as  resu iLs  !  ro rn

o n e  a l t e r n a t r v e . l n s '

r -hc  co l lecE ion  o f  ev idence 1n  guch a  wav tha t

c r -  i o  a  I e s e a r c i :  o u e s r l o n  r s  f a v o r e d  l S e t l t r - t  a c  a f l
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and the calcuLation of the RAVCS, the MBCR and the rate of returns

to acarce reaources. These calcul.ations are supplsnented by f armer

feedback !o: confirm the results; assess farm€rs reactions about

r i sk ,  food pre ferences ,  ob jec t ives  e tc .  and to  ident i f y  on  or  o f f

fa rm cons t ra j .n ts  to  adopt ion  (Zandst ra  1992) .

The major categories of data required for partial budgetj.ng

are  ou t l  i .ned  as  fo lLows:

Cropprng pattern tria.l. Farmers' cropping pattern ( s )

1 . labor inputs 1 . labor rnpuEs

2.  poeer  inputs  2 .  poeer  inputs

3 .  mater ia l .  rnputs  3 .  mater ia l -  inpu ts

4 .  c rop  y ie lds  4 .  c rop  y ie lds

5 .  p r ices ,  cos ts ,  wages and 5 .  p r ices ,  cosEs,  waqes

ln te res t  ra tes  and and in te res t  ra tes  and

6.  parce l  o r  p lo t  s ize  6 .  pa- rce l  s ize

Brases in CSR. can arise when different methods are used

to collect information on the trials and on the farmera practices.

The following section describes the methodolooies generally used

to collect the data in cropping pattern triats,

Data  Co l lec ted  On The Tr ta ls

Durinq thej.r cropping paltern nonitorinq, th€ agronomists

collect j.nformation on crop yields. I a_bor and Dower inuts for each

ac t rv i ty  car r ied  ou t  on  the  t r ia l  p lo t ,  and on  mater ia l .  inpu ts  used.

Yield €stimatea are made thru crop cuts and the moisture content of

the grarn, at Ehe time of harvest, is taken inoto account.

Labor and power input data are collected by Er./ice a t{eek

f ie ld  v rs i t  and (a t  IRRI )  by  f requent  famer  in te rv ieh , .  In  some

cases the labor and power input rs measured by observation and

stop sacch,- Only operations carried out on the plot are recorded.

Thrs excLudes the time required to raise seedlinqs on another parceL,
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reat time and the time required to walk to and from the plot. In

some cropping systans aites and aome nationaf prograns, the power

and input data for cropping pattern trials are not collected or nol

collected adequately.

For specifying macerial inputs, type, quantity, p€rcent

active ingredient, nethod of application and the area of the plot

to which each j.nput is lupplied is recorded. PIot size is measured

by measur i .ng tape.  (  zandstra et  a l ) .

other data requj.red for the economic evaluation of cropping

pattern trials nuet b€ collected by the economists (Table 1) and

this is what can cause probl€rns.

Tab le  1 Data colLected

pat tern t r iars

Cropping pattern trial

1 .  /  or  x  labor  inputs

2. J or x power inputg

(/) and data rnissing (x) from cropping

for economic evaluation.

Farners cropping patlerns

labor inputa

porrer inputs

3,  x  mater ia l  inputs

crop yields

pr ices ,  cost t ,  uages

and interest

parcel s!.ze

naterial inDuts

4.  j  crop y ie lds

prlc€a, coEts rragea

1 .  x

2 .  x

x

x5 .  x

4 .

5 .

6 .  x

and interesE rates

6. y' parceJ. or plot Eize

Potential comparison Problsns :

Land Area

Coats, returns and RAvCa are aLl calculated on a per heclare

basia, For accurate ca.l.culations of these variables, land size

should be knosn. Size of the pl,ot devoted to the cs trial (usually

I,000 sq. m. ) is meagnred by tape. A measursnent error can occur,

hodever, in estimating the size of farmers' parcels. Farmerg

frequently do not know the exact si-ze(s) of their fields. Farners

estinates are, aE times. based on local meaaures auch as the amount

of seed used, the number of harvesters enployed or on the tine re-

quired for plording. Farmers' estimation of the si.ze of their f arm
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are ael.dom based on Iand title.

Philippine famers have tended to overeatinate the sizea of

their farms ( and parcels ) and the overestifiatj.on seemg to be larger

on snalLer farms than on the large.

Uaing farmers' eatj.mat€a of parc€l size could resuLt in an

under estimate of crop yieltis depending on the nethod enployed to

estimate crop production. crop cut e6tinates of yields would be

unaffected by farmers' estimates of parcel size' However yield

eatimates, based on the harvest of the Parcel, as determined by

FRK or farmer interviegr, would be biaeed dovnwarda if the parcel

size is over eatinated.

co6ts of material inputs, labor and power reguLrementa, p€r

hectare, couLd also b€ underestimated if fam€rs' overestimated

parcel size figures nere used in the calculations

Even if farners have accurate data on fa:mr and parcel size,

allowance haa to be made for tbe area taken up by bunds - But in

n|oat caaes farmers have a hard time estirnating the part of their

Iand taken up by bunds.

ltre sj.ze(s) of the Parcel(s) of the economic coop€rators

may have to be neasured to help assure that biases in the calcula-

tion of costs and returns, per hectare, do not occur -

Crop production

YieIdB of cropping patt€rn trials are eBtimat€d with crop

cuta and rreights are adjusted according to moiature content.

Yielals of farmers' cropping patterng, as eatimated by FRK

or farmer j.nterviews, are g€nerally the total amount produced, in

each parcel, ag meagured (generally),by volurne and no adjuatnents

are generally made for moiature content.

Problerns in conpari.ng theae trto type6 of data can arise.

Tbere can be di.fficulties in converti.ng 'vol-une measurenenta

into ueight.
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Even if the weight of the harvest of farmers vielda are

es t imated cor rec t ly  Har r ing ton  (1983)  nent j .ons  lha t  fa rmers  o f ten

do not recerve the same yieLd as researchers ' even if they use the

sdne treatment. The causes of this are as fol. lows:

Managernent: Researchers can often be more precise and

tinely than farmers in applyj.ng a given treatment, e.g.

p lant  spacinq,  t iming of  p lant ing,  fer t i l izat ion,  and

weed control , etc.

3 .

2 .

2

The uni.ts for neasur€rnent of volume may not be uniforfl

in  s ize  (basket  s izes  rnay  d i f fe r ) ;

crain can verv in weight per unit of volume dependrng

qua l i t y  i .e .  (oa ts  we igh j .ng  35  lbs  per  bushe l  i8  o f

hiqher quality and receives a higher price than oats

weiohino 30 .Ibs ) and

Moisture content  is  not  taken in to considerat ion

Harvest date: researchers often harveat fields at "Phy-

siological maturity" whereas farmers tend to let thelr

crop dry in the field. Even hthen the yields of both

researchers and farmers are adjusted Eo a conatant

noiscure (e.9.  14*) ,  the reaealchers '  y ie ld  is  hrgher

- -  becauae of  fe$er  y ie ld losses to insects,  b i rds,  rats ,

. .ar  rots ,  or  shat ter lng.

Form of harve6t: at tinea, mechanj.z€d harvest by farmers

teads Eo heavy field loss if the crop has lodged or rf

the rows were planted unevenly. In these cases. a

careful manual harvest by researchers wil] lead to yreJ.d

levels that farmers cannot obtain.

storage Losse6; if the farmer stores his harvest for home

consumption or for Iater sale. and thereby incurs insect

or rat danage, his effective production i8 fess than

that predicted by reaearchera on the basis of experimental
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data. (Note: storage loss.:s should not be counted if

they wer:e already included in the "storage cost" used

to  ca lcu la te  f i  e ld  Dr ice) .

5. PIot Size: Even wherr researchers are careful to use

harvesting techniques that ,.educe bord€r effects, yieLds

estimated fron small plots tend to be hiqher than yields

taken fron an entire fi-eld. IRRI data has al6o shown

that crop cut data j s fenerallv higher than farrners

es t imates  (Roxas  e t  a l  . )

Mtustments ( calabration or ealcuLatj-on of net yield) in

the data would probable have to made. to avoid bj-ases, when compa-

r1ng crop cut data (used to estimate yie!.ds in cropping pattern

trials) r,ri th farm€rs' estimates of production ( coruronly used to

estimate ylelds of farmera' cropping patterns). Holrever Lhe requrred

adjustments inay drffer from place to place. from crop to crop and

from year to year and many be hard to dete:.Inine.

Another problen as that agrononists and other bicloqical

sc ien t j -s ts .  r igh t ly  o r  wrong ly  p lace  l i t t le  c red ib i l i t y  on  fa rmers '

esCimates of yield and therefore on any econonic e.,,aluation based

on fa rmers  es t imates .

one way out of the dilemna would be to take crop cut on the

parcels of both the econonic and the agronomic cooperators.

Mjustments could b€ uniformly taken forrnoisture content. This

could be an effective way to help assure thaL at least the rela|-ive

yields of the agronomr,c and economic cooperators are measured

cof fec l l y  espec ia l l y  i f  the  sane tedn(B)  o f  aqronon is ts  and soc io -

econcmists carry out the crop cuts for both the agronomic and

economic  coopera tors .  Then,  the  ident ica l  method,  fo r  co l lec t : ing

both  se ts  o f  y ie ld  da ta .  can  be  fo l lowed.

In one Indonesian CSR sitc. the bias in using crop cuts to

estimate vields of cropping pattern trials and WFRK to estimate

yielda in'farmers' croDping patterns was recognized durrng the
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first year of research. During the following yedrs of CSR, crop

cuts eere also used to estinate the yj.elds harvested by farmers

(persona.L conversation with fndonesi.in cropping systefirs staff).

!|ul tiproduct Concerns

A probl€m re.lated to estimating crop yields j-n the eatima-

tion of th€ total production of an enterprise. Crops and provi-de

straw and other substances for aninal fodder aa weII as grain.

Lrveslock can provide meat but also draft power, milk, dung for

comDost or fueL, hides etc.

Attempts should be made to measure or estinate atl the

dim€nsions of production of a technology. Then for exanple, the

grai.n and straw yiel.d of a tall traditional rice variety and a

short statured improved rice variety can be compared.

Labor and Poh'er Input

Labor and power input reguirsnents for the cropping pattern

trial.s are eatimated by frequent int€rviehr andi/or by atop watch.

These sane data are collected from ecgnomic cooperators (in most

cases) L,ith the use of WFRK.

An IRRI study sho$ed that the farmers' r€ports of labor time

for each field orperation (as determined by FRK) were consistently

hiqher than atop watch estimateg.
"The stop watch estimates of the required time for alL

operations qen€rally fell between 55 and 70 percent of the farmers'

reports (WFRK) of the time required. The range was from 22 percent

in the case of peanuts (ground nuts) q,o 82 percent for glutinous

corn. The farmers' inclusion of rest time and other disruptrns

prob.bly accounts for nuch of the difference- However, the

differences between estlnates appear to be greatest on those

op€rat,j-o-ns which reguired the least tine by stop Hatch eatimate,

Thrs suggeste that the inclusion of pr€paration time and walking to
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and fron the field rt||ounted to a con8iderable bias for operations

of  shor ter  durat ion"  (  Roxaa et  a l  . ) .

The IRRI researchera felt that Ehe farmers estimates hrere

a better m€asure of the actual tine reouired to carry out thelr

croppi.nq actr.vities. They al.so felt lhat the stop watch estj.rnates

could b€ adjusted or calabrated to .c'respond to nore realistrc

labor requirements. For thia the Io!losing fonflula waa suggested

i  the unt ts  are monCays) :

Farrne:" s report or the more realistj.c asgeEament

= 0.33 + 1.51 rs toD watch eat imate )

A's in the case of ad'iusting for net yielda, the adjustment

factor probablv differs from place to place and frcrn crop to crop

and rrou ld requi.re local research to deter ine.

Cost ,  rdages.  pr ices and rnterest  rate6

Theae are not coi.lected by the agronomists so the problem

of bias due to cqnpar- l nq data collected rn different uays does not

occur. The task for the economists js to detei-tnine how to periodi.-

ca l lv  coLlect  r€ levant  pr ice.  cost .  waoe and in terest  rate data in '

an ef fect rve and ef f icrent  $ay.

The need to collect infonnat,ion on the Drices, costs,interest

rate, etc. actuall.y faced by famers is discussed later i.n this

paper .

Sufinar'' on Bi.agod Data

tt r.s eaay to see hou a 78 Dercent undoreatination of power

and labor requiramen-ls (in CPIS ) due to the use of a stop watch

instead of farrnera estinates a 30 percent overestimation of yields

tin CPTa) as yeII as an overestimation of farrners, parcel size can

i, ead to aigleading econorric evaluation of cropping pattern trials.
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Most  o f  the  d i f f j . cu l t ies ,  in  co l lec t ing  the  da ta  used in  economrc

evaLuat ion ,  a r ise  because d i f fe ren t  methods  are  used to  co l lec t

lhe relevant information on the agronomic and economic cooperators

and not enough effort is devoted to reconcile the tno sets of data

This is probable irrhy Zandstra (l982) has stated that the ,,cornpari -

sons should be based on as similar a dat.a collecti.on scheme as

possj.bl,e for both sets ( agronomic cooperator and economic cooperator)

of information -

Pr ices ,  waqes,  Rates  and In te res t  Rates

Improved aqricultural technology frequently j-nvolves hiqher

].evels or purchased inpuis than the technology followed by farmers -

The costs of the purchased inputs, to the farmers have to b€

carefull.y determined so as not to overestj.mate the relative net

benefits derived from using the nesr technoloqy.

Prices and Costs,  Pr ices of  inputs and outputs,  costs and

value of production nay be expressed using fann-gate and field

pr ices .  when us ing  fa rm-gate  pr ices ,  inDuts  such as  fe r t i l r zer ,

the  cos t  o f  t ranspor ta t ron  ( f rom the  dea ler  to  the  fa rm)  must  be

added to  lhe  pr ice  pa id  to  the  dea ler .  I f  dea le rs  a re  nearbv ,

transport cost can be j.gnored.

Price of rnateriaL inputs expressed in thj.s way are also

known as money field price which refers to money values such as

purchase pr ice  or  o ther  d i rec t  expenses .  In  cont ras t ,  the  oppor tu - .

n l ty  f ie ld  p r rces  re fe rs  to  non-money va lue  o f  inpu ts  wh ich  must

be  g lven up .  The oppor tun i ty  p r ice  is  the  va lue  o f  the  input  tn

l ts  bes t  a l te rna t ive  use .

when the  fa rmer  g ives  up  benef t ts  by  us ing  rnvesrmer  caDrca l

(value of purchased or owned inputs) in the farm for a perjod of

t r rne ,  he  incurs  a  cos t  o f  us lng  inves tment  cap j . ta l ,  o r  s rmply .

cos t  o f  cap i ta l  (Per r in  e t  a l  1980) .  Th is  cos t  may be  a  d i ! :ec t

cost (e-9. j-nterest charaqes pai-d by the farmer when he borrows

money to buy material lnDuts). or an opportunity .ost.
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Th€ coat of capital rnay be very important to farm€r's

decisions particular!.y those in less developed countriea (LDc)

uhere interest charges are high. Local money l€ndera often charge

interest in the vicinity of 100t per year, which effectively doublea

the price of inputs purchased rrith auch loans.

Even in government agricultura] progr.rms hthich include

extending of lot, cost credit, servj.ce charges and inaurance fees can

result j.n interest rates which are much higher than those announced

by the loan agency (e.9. rural banks, developtnent banke). Not only

ie the direct cost of capital high for LDC farmers. even the

opportuni.ty coat of capi.tal is suite high. since most small farmera

have very little capital of thej-r own, they hrould want to i.nveat it

in only those inputs rrhich yj,eld hj.gh returns,

when reconmendj.nq cropping patterns. thereforE the researcher

tnuat renember that a farmer would need to recov€r hia investment

and earn a minimun rato of return (MROR). This MROR includes the

direct and opportunity costs of caprtal (including rrsk prenium),

and ia estimat€d to be 50-1 00t per ye.rr or around 40t per crop cycle.

If the co6! of capital is not considered, the input costs are

unal€restimated and profitabj,Iity of the farm is ovoreatinated

particularLy for thoae cropping patterns irhich roguire expen3ive

inDuta (Perr in  et  a l  1980) .

when the fi6ld price of an j.nput is multiplied by the

quantity of that input, th€ resuft is the field costt rrhich nay be

expressed as money field cost or opportunity field coat, or perhapa

both, depending on the input. The sum of field costs for al.l. inputs

vhich are affected by the farmer's decieion is the total field cost

or total variable cost.

Similarly, the price of producta may be exPrested using

pric€s the farmer can obtaj.n if he sells it at the farm at harveat

time; if products are usually sold at a market and if tran6portation

cost6 are gubstantial , they should be explj,cltly considered and

deducted fron the market price to obtain the farm-gat€ price,



The simple8t method of obtaining realistic product prices is

to survey prices ueekJ.y at neaaby |ttark€t centers during the harvest

period of the crops in exporin€ntal and farners' patterns - The

farm-gate price by p€rj.od cln th€n be €stirnated by subtracting the

cost of transportation to narket.

Products may also bo reported using field Price of output

which refers to the vaLue of an additional unit of production in

the field, prior to harveat. Fatlt|€rs rho sell all or part of lheir

grai.n will be concerned with noney field price wbile those who

consune the entire crop will be concerned vith opportunity field

pr i .ce.

Money field prj.ce is the market price of the product mrnus

halvest. gtorage transportation and mark€ting costs, and quality

discounts. opportunity field Price is the money price lrhich the

farm farnily woul'd have to Pa!, to acquire an additional unit of the

product for conaunption.

nages

Estimating appropriate gage rate3 iE a problem when calcula

ting the profitabi.Iity of an enterpriae. Since labor i3 a malor

Droduction input, the htage rates asguned are an important determrnant

of afternative enterpris6 Profitabifity. In thiE section' we discuss

the wage ratee that nay be ue€d in partial budgeting. There are

the standard agricultural saEe, task waEe, seasonal wage and

seasonal task rage (Price 1984).

. standard agricultural rage is tbe easiest to compute and use'

It is a single value given all ' agnicultural labor a given trme at

one site. ways to identify th€ hourly standard wage rate include:

infonnation fron gov€rnmsnt sources or statistical services. survey

techniques, and takinE key infomant surveya.

If gurveys do not indicate th€re is a general agrlcultural

wage rat€, it may b€ necottary to detenline task-specific gages;

ueight these by p€rcentage of total annual labor required for each
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t . t sk  and sum r .he  rosu I t : .

waqe ra tes  nay  dr f fe r  bv  opera t ion  or  task '  and the  task

wage ra te  l s  used ro r  a  par t l cu la r  task  regardLess  o f  when i t  rs

per fo rmed.  ' ih rs  i r '3c re  l -a te  can be  ident i f ied  th rough s imp le  su :vev

technrques .

o f ten ,  f . r : -n to is  a t  a  s j . te  fo l - low s in i la r  c rop  schedu les  and

they prepare the Land. r 'ree<i and har"'est about the sane lrme ]n Lhe

present  c ropp lng  svs tems.  ' l l  1s  causes  seasona i  var ia t ions  in  J 'abor

<iemand and supplv' and rn actriculturai !,ages. The seasonal wage

rate should be conputed to reflect ;he amount of hrork performed

at  spec i f r .c  wage ra tos  observed ,n  a iL f  labor  t ransac t ions  a t  a  o rven

t lme,  I f  harvesc inq  1s  the  Dr inc ipaL ec t iv i t y  in  a  g j ' ven  month '

the  seasona. I  waqe fo r  cha t  month  wr l l  p r rmar i l y  re f lec t  the  harves-

t i .nq  hraqe.  Even labor^  employed in  weed ing  ac t lv i t y  i s  va lued a t

Lhat  waqe.

' l 'he seasonal tas;i hraoe cornblnes features of the seasonal

agr r .cu l tu ra l  waqe and the  task  wage.  I t  re f leccs  labor  cond i t ions

faced by  fa rmers  most  sccura teLy .  A lso  i t  responds to  seasona l

d i f fe rences  rn  overa l l  labor  regu i :  ements  and : " 'a i lab i l i t y  and

re f lec ts  tas i (  d i f fe rences  tha t  de ter :mlne  wage ra tes '  However '  th ts

hrage ra te  i s  d i f f l cu l t  to  measure  because I ' t  rs  d r f f rcu l l  to  ob la rn

suf f rc ren t  o f f  season cbserva t lons  fo r  a I l  jobs .

The seasonai t.1sk waqe rate Is the most riqorous and ls

most  l r . keLy  to  re - -Lec t  the  cond i t ions  fa rmers  use  to  choos€

techno loav  Hor^ tevc . .  because th rs  ra te  i s  so  d i f f i cu l t  to  es t lmate

the seasonitl agr}cu]tu.ral wacle is recommended for use' It s

proDdb lv  acc \ : ra te  and e . lsy  to  es t ina te .

t 'arner Feedback

As D|o \ ' ] .ous lv  nant ioned,  fa r r re r  feedback  can h€ i :  avord

er rors  in  assess i r , : . i  the  su i tab i l l " t v  o f  new aqr rcu l tu ra l  techno loov '

These er ro rs  cc - rn  cone abouL th ru  fau-u l !y  l ssess- ren ts  o f  y re lds

(d1 f  fe ! -e r r tes  were  over ls t i .mated  c r  res idue was no t  cons idered)

or rces  or  ;cs ts .  ! l r ro , ' -s  can a lso  a i : j . se  because the  fa rmers  goa ls
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concerning food preferencea and securily of production etc. lrere

not fully taken into account. Also sinPle econonic analysis does

not conaider cultural and social factora j.mPortant in determrnj.ng

adoption. Attaining farmers' vi4ra on the new technology and on

farmers wrlli.ngness to adopt, can increaB€ the probability of

correct conclusions.

Improving Economic Ana.lysis as Learning occurs

As nentioned above, the initial site descriptlon i6 carried

out qulckly Bo that inforrnation j.6 availabi,e for planning the first

year's on farm trials. Infortnatj,on from a rapi.d site description

is  necesaar i ly  tentat ive.  f i rs t  impressions,  best  qu€sses etc-  and

probable nieve and si.mDl. istic,

Tiis early knowledge is inproved: (1) with continued srte

deacriPtion efforts that continue for soNne years and (2) with first

hand experiences gained by conducti.ng on-farm trial6 with farrners.

fbpefully. by the tim€ r€col nendations are made for extenslon,

enough knowledge and understanding exists, about famers' circum-

stances. lo reliablv assess the suitability of new technology for

target farmers.

TIMELINESS IN ECONOI'IIC EVALUATION OF TECHNOT,OGY

Economic aasessmenta of improved technolog:y ean be more

timely if: (1) partial budgeting is used to assess the economic

viability of new technology; (2) informal methods are used to

a6sees technic l  feas ib iL i ty  (at  least  in i t ia l ly )  and (3)  comprornr .ses

are nade on the quantity of data collected and on data sources.

Partial Budqetinq

Partj.al budqeting (PBA) ls generally used as a

assessinq the econdnic viabili+-y of a new teohnol.ogy

or  agronomic fcas ib i l i ty  is  conf i rned.

f i r s t  s t e p  i n

once b i  o loq Lcal
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Partial budget analysis is a form of marginal ( incrernental )

analysrs designed to show. not profit or Loss for the farm as a

ehole, bu! the net increase or decrease in farm incqne resulting

from the proposed changes. In PBA, one do€s not evaluate the

technical feasibility of adoptj.on ' Technical feasj-billty is addressed

in further analysis once econoNnic viability i.a detnonatrated'

Partial budgetinq is particul.arly wel]-suited to PsR when

gmall changes are nade to the farmers' systems. For many of the

proposed treatments farmers will make small incremental change

to the vay they farm. these changes apply to only a linited number

of  act iv i t ies;  the rest  of  the farmers '  act iv i t ies remain bhe 6ame.

PBA j.s not only appropriate under these conditions it is the pre

ferred approach. The reason for the preference is that the anaLyst

needs to concentrate on only the changes to the farmer's sytems. not

the whole farm. By Lessening the workload the researchers are able

to focus their attention on a relatively few factors which help

improve the quality anal t.i jneliness of the analysis. These changes

refer to the differences to the farmers' systen wlth and without

the proposed change rn technology. Interrelations bethteen enter"

prisea. in PBA. are taken into consideration by valuing inputs (when

appropriate ) by opportunity costs and by Placing values on all out--

put  (  compost ,  p lant  res idue,  etc) ,

trrhen Etrong interactions exi.st between enterprises (for

exarnple draft livestock and crops) PBA could be used to analyze

bolh activities together. outside inputs and final products are

used rn the budgeting; intermediate crop or livestock rnputs are

noE .

A numb€r of performance criteria are calculated i,ith PBA'

These are: returns above variabl'e costs (RAvc), returna to scarce

resources, benefit cost ratios and rates of returns.

RAVC

Returns above vari.able costs - It is also known as

gross rnarqin. cornputed as Gross return - total variable
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costs. 'sinply Put, RAVC is the difference betrdeen the

value of alt the crops produced in a cropping pattern and

the variable inputs including those not Purchaaed in the

market place) - used to grow these crops ( zandstra et aI

1981 ). Sqnetifies. the term 'Net Returns' is ueed

interchangeabty ( although inaccurately), htith groas margin'

aa in  Bar lo i ,  (1980) .

lvo ccrnponents (Flinn, |984)

a) Returns above cash costs - Gross benefi-ts - total'

varia.ble casb co9ts.

This measuranent does not include fanily labor

opportunity coet, and measur€s the return accrui.ng to

the tenant for his and his fanily's labor and manage-

ment 6kills. The t{AvC (caEh) is a residual' return to

the Iand a farmer cultivates (over and above the

landlord'a share of the crop as rent), and a return

to fixed aasets ( calabao, plou etc) uaed to produce

the crop.

b) Returns above fuII cost = Groas revenue - opportuni ty

cost of hcusehold labor.

Thia net retrrtn _ is the return to the household's

managsent skills, capital and a reeiduaL to land.

(N.8. when proftability of cqlpeting activities is b€ing

ccmpared, the opportunity cost of fanily labor should

- be deducted fron the grosa revenue in the gane way as

cash costa. The two enterprisee are then cornpared by

returns above all variable cost6).

Returns to acarce resource6:

other authors (Dillon and Hardaker 1980, for exampJ.e ) use

the term 'Returna to lirditj.ng factors'. Net benefits are usually

calculateh per unit of land, However, Iand may not b€ the most



- 1 5 6 -

l imi . t ing factor .  As a resul t '  i t  is  a lso uaefu l  to  est inate returns

per unit of labo.' and capital. In irrigated areas, it may be sensi-

ble to estimate benefits per unit of r"rater applied. The following

formulas nay be used to calculate the resources ldentified to be

rnost  l imi  t ing.

Returns Lellglli_t of__laDq = net benefit - va]ue inputed to the

farner 's  management  ik i l ts .  (?)  The household 's  management

skills are usually ::egarded as part of the opportunrty cost

of fanily labor.

Retu!:ns per unrt of labor = net benefit plus family labor opPortunrty

cost and ectual outlav for hired labor divided by days of labor

Raturns to family labor - net benefi.t (NB)+family Iabor opportunrty cost

family labor input

Returns to peak labor (day) = NB + family labor opportuniEy cost

fani ly  Iabor  rnput  (of  the Eask)

or

Returns to labor = Gross returns - material inpug costs

total labor hours

Return per unjt of capital = gros benefits

Fo'EET-?TESTE-EGEG
or

Returni to cash = oross returng - labor and animal costs

material- inDut costs

Return per unit of cash cost-constraint requires that the

period when cash is most scarce be identified. This is normal.Ly

at  Dl .ant ing t i .me.
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Benefit-Cosc ttatios

The calcuLatj-on of benefit-cost ratios and marginal

benefit-cost iatios (i ' lBCR ) Iead to some confusion becauae sone

authors use and interpret the two terms interchangeable 'rhile otherg

do not. This fornula i-s uidelv used:

I'IBCR = I,!VP = cross return ( E ) - Gross return (F )
iiVC Total rariable costs (E) - Tl'C (F)

where

E = experimental pattern

F = :'afmerrs pcttern

Hohtever, another criterion, the rate ef return on tot.ll

variable costs coNnputec es gro6s returng/total variable costs, is

often called the benefit-cost ratio (Ranta and Jayasuriva 1984).

Gomez and cqlez (1983) use lhe followi.ng definitions:

Benefit - Cost ratj.o (BC) is computed as:

Bc = AvlAc

h'here

AV is the added value of output over the farmer,s practice

comDut€d as

A V a  = V a - V i

and AC is the added cost over the farmer,s practice computd as

A C a  =  t e - T f

(One notes that their BC ratio ia the sarre as the MBCR that is

more comftonly uged ) .

Rates of R€turn

Aside frdn the l"tBcR, another tern,used and calculated

interchangeably with BC ratic is the rate of return (e.9. Banta

and Jayasuriya 1984). However, the rates of return that are

probably more useful in FSR economic eval,uation are those suggest€d

in the C-Ild\iYT manual, viz, marginal rat€ of return and mi.nimum

rate of return.
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The r,iarginal rate of return is calculated similarly with

the MBCR except that whj.le the latter uses changes in gross

returng, the marginal- rate of return uses net benefi.ts or returna,

MRR net returns
TVC

It may also be calculated by subtracting one from the

MBCR and exoressing the ltRR in percentage.

The mininun rate of return (MRDR), expressed in percentage,

is a criterion that take6 into account scarcity of capital and

risk. This is discusGed in nore detait in a later secti.on.

As a final note, the amounts of any additional investment

in a new cropping pattern should be scrutini.zed. The more costly

a new technology per unit area is, compared with the present

technoloqy, the more cautious farmers vri]I be in adoptinq it

despite a quite favorable RAVC or MBCR. However, high cdst per

unit area is not a deterrent if the MBCR rs high, for clearly a

farmer may sinply make a marginal j-nvestment over a slnal.ler land

area. Indeed small Dlota of high cost-high return crops (tobacco,

garlic, :onatoes, and other vegetables ) are often observed on

otherrrise low-input farme.

Assesaing Technical Feasibility

How do we determine on-far1n technical viability?

A crooping pattern is cornpatible with the farmj.ng system

if a farmer can execute it with e Bpecif,ied set of resources that

is nrost likely to prevai.l during the production Drogram phase.

The technical feasibility of a certain pattern at a site is,

therefore, detetmined by the availability of such resourcea as

labor, power, cash, irrigation, etc,

Technical viability or compatibility of a cropping pattern

for a farmer is a matter of degree. A cropping pattern could be

viable on I00 percent of a suited land type or on only a part of

iE. For example in an irrigated area of Nepal, a Rice-Rice-wheat
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(R-R-!l) cropping pattern vtas proposed in place cf the tradi'tion

R-w pattern being grown by the farmers. with the R-R-w pattern

and the crop va-rietj.es being proposed ' a crop would be in the

field 350 days per year leavino very few days between crops for

Iand preparation.

Based uDon the Dower and I abor reguirements for growinq the

cropa ' upon the power and labor availabitity on typical farms anci

in the colyl'nuni. ty and upon the reguirenrents on planting dates, lt

was ca.culated that the R-R-t'f cropDing Pattern could be followed

on only a)out 20% of the suited land area of the farmers. Other

cropping oatterns such as R-potato or R-maize were technically

viable on a nuch lar'ger part of the land area because more turn

around time betrteen crops r.ras availab!.e in these cropping patterns.

( v a n  . D e r  v e e n  1 9 ? 9 ) .

The follow na steps can be used as a guide for an approri-

,Tate eval .uat j -on of  technica l  f "as ib i l i ty  (  zandstra et  a I  1931 ) .

1. From tlre basetine, and later 6tudies, pr€pare a list

af n-nn m;rna.temcnt resources.

2. List the use of resources per hectare in the existing

croppinq patterns.

3. set thc present ).imits' assuming no addj-tional

Droduction Prograrn suDport.

4. set projected lirnits, conservatively considering

D!'oduction Progr:rm support.

5. Evaluate ihe technical. feasibility of the cropping

Dattern by comparing its estinated resource demands

wrth thc resources available. where demands for

certain resources are excessive at certain times, the

pattern mal'be -easi'ble only if it can dra$ on resources

from other farm enterprisea or from outside the farm's

communlcy.

Durinq the first year, the component technology chosen

for the cropping patterr.s wiII dePend primarily on informatron
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from the envlronmental description, national recorunendations , and

Drevious research at the 6ite or at similar sites. Over time

rnore inforrnation on component technology rrill become available

from research at the site and will increagingly form the basis

for decision-making about the cornponent technology IBveIs to be

uaed for the cropping patterns.

A difficulty in cropping pattern deei.gm arises in determin

ing the on-farrn resourcea available to the cropping pattern more

precisely. For a aingl.3 cr.'opping 
,pattern, 

the reaources are

most easily determj.ned by substitrtioni the farming system's Iess

used resources are added to the reaources uaed by Ehe cropping

pattern that is to be changed.

To be feasible, a cropping pattern should not substantially

increa6e the use of a resource during exj.Eting periods of peak

reguirement, A more rigorous treatment (as a resource alLocation

problem) rcrquires linear prograrmj,ng or 6j,milar routines for

optimizing tile total cropping system, or, bett;r stil l, the

cornplete farming system. That demand6 knowledge of the performance

of all the component activitieg of the systen as a functj.on of

resource alLocation and costsr which goee far beyond a rough

estirnate of cropping pattern perfonnance.

A srmpler economic procedure to aaaess technical viability

is suggested by Banta (1982) using grapha and a 'simplified

prograflning' approach knonn aa program planning.

craphB

Assuming that the ne(, technology is more profitable, the

next atap is to find if there are .rny 4esource Iimits on its

adoption. Graphs sujJply a quick and und€rstandable nethod for

studying resource flows over tine. ca6h, Labor, and power

usually limit adoption. A graph of the current resourc€ flow of

all acti.viti€s on the farm is made first. Then, the net effect

of subtracting the current technology reaources reguir€ments and

adding the nerr technology resource reguirement is added.



If the new technology use6 the s.rme or less resources, rt

j.s acceptable. If it requires more of a resource ' a decis j 'on

must be made. If the farmer has the extra resources' he rnay uae

the new technology. If the new technology requires more resources

than he has, will he use a cornbination of the two technoLogies?

Program planning

Program planning, the final step in the proposed procedure'

anscrcrS the farmers' guestion on using a combination of t$ro

teihnologies. Program planning is an approximation method for find-

i.ng an efficient conbination of resource use in an optini'zation

setting. It uses a matrix similar to linear programning' buE

usually wj.th not more than five rows and five columns. The

matrix Bho$6 the Lj.mits ialentified in the graph, the r€gource uae

levels for each activity at those limit point6, and any exogenoua

constraints considered important.

Program planning is based on price theory and marginal

anaLysis and must meet tlte same aet of assumptions that Iinear

prograrrning does. several inherent weakneases in progran plann-

ing should be understood before it i3 used- First, there i8 no

strict mathenatical procedute to followr tdhi'ch will ensure that

an optimum is reached. s€cond, in t]1e process of eli'minating

parameters to get the matri.x to a workable size' critical para-

metersnay be discarded.

Third, subjective decisiona must be made in working the

p'rogram so di.fferent solutiona can be obtained from the same

initial matrix. The efficiency of the solution depends upon the

knowledge and skill of the reaearcher. 'I(nowledge ref,ers to an

understanding of the processes and interrelationships that occur

in the farming system. Skill refers to the subjective ability

to make an efficient guess as to which parameters will become

criticai.. Skil.l can be develoPed through practice- This

procedure should be used only by researchers who have sPent a

considerable amount of tj.me at the site under study.
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Space does not Dermit a detailed exDlanation of progran

p l .ann ing ,  bu t  d isc rss ions  h , i th  examDles  are  found in  severa l

sourccs  (c la rke  1962) ,  i lea ther  1964,  R ickards  and Mcconne l l  196? .
' 

s j.de fron graphs, labor profi les and charts mav be used

to identify . labor constraints and later, these histograms may be

used to  ident i f y  cash and power  :o rs t ra j .n ts  (c i t t inger  1982,

Hardaker  and D i l lon  19A0) .

COMPATIBILI' i 'Y h;ITH THE COMTruNITY INFRASTRUC'IURE

Sa.rners must not only be \,ril l inq to adopt a new croppinq

pattern thcv nust also be abLe to. The lack of seetls of nerv

crop var ie t ies,  the unavai lab i l i tv  of  fer t i l izer  or  credi t ,  and

the uncertai.nt_y concerning marketing could aIl prevent the adoD-

tion of nelr' techncloov.

The ccnpatj.l-il itv of prooosed cropDinq patterns with the

community infrastructure should be assessed rn the desj.gn phase of

F S R  ! o  h e l o :

1)  Rcject  obvi .us ly  incompat ib le technology;

2) :',fke more compatible adjustmente in component techno-

logy,

3)  Sct  Dr ior : l t ies t  and

4)  Ident i fy  Dotent ia l  problen ( incompat ib i l i ty )  areas.

Since the inforinati,)n coLlected in the lnitial site

description, on the comnunity infrastructure is not detailed,

only i.nformal asses8rnents of cropping patterns conpatibility can

be made durinfl the fi; 'st design meeting.

However thcse arisegsments nust be more comprehensj"ve dnd

detailed betore the pre-Dro<iuction Dhase of FSR initiated. For

e ianple,  bv the 2nd year  of  test ing,  deta i led narket inq and credi t

s tudi ,es mav have to be carr ied ;u. .
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