INTRODUCTION

AN OVERVIEN OF FARMING SYSTEMS RESFARCH ” L \*5/ u@

+ Hubert G. Zandstra )l SR

Farm1ng systems research (FSR)- represents a new. approach to‘agrlcultural

f“research It was formulated in response to the complex productlon methods o

encountered on small often mixed farms in the developan world. Its

’ h15tory durlng the 1970's is a fascinating area: for study, and shows ante-

cedents. of FSR.in rural development farm.management economics and on- farm .

test1ng-of agronom1c practices. These d1vergent sources probably explaln

ﬂ‘why so many d1fferent activities can bear the ‘same FSR label

‘The confus1on about FSR'S identity has Ted to dlsapp01ntments .among research
» adm1n1strato szuuifundlnc agenc1es who, generally unfamlllar w1th FSR to.
~d‘start w1th often-obtalned something they had not bargalned for. The- range

'-of obJectlves and research ‘methods that are conven1ent1y subsumed under the

FSR label also meant that Tecent students and tra1nees in the subJect had to.

deal w1th contrad1ct10ns and incomplete arguments Whlle thlS may be not a-
‘bad select1on procedure for FSR- practltloners 1t is hardly an endear1ng way

to deal w1th newcomers.

. As an introduction to this symposium, I will review the more common objectives, -

research approaches, technology'evaluatibntechniQues and-institutional;fOImats
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'v"encountered in FSR, and describe their relationship to agricultural research

and development activities.

This overview will also serve as a commentary on trends in methodological

- developments and problems encountered in field épplications of FSR.

HISTORTCAL CONTEXT AND GENERAL OBJ‘ECTIVE.S_

Earlier FSR-1ike activities, as reViéwed.by Gilbert'gg_gl'(JQSO) and Whyte

- (1981), were motivated by a desire to develop improved pfoduCtion methods )
- for small farms in developing countries. ‘Part of the early researchers

" decided to study the existing syStem; part opted for'experimentation with - (::)

new techniques. Those who described existing sYstemS tended to be social
scientists concerned with the behaviour of the systems and with changing

- s - - .S‘ ) N N ’ L ! :.- )
the priorities of agricultural research centres. The experimenters were

e_typically agronomists, bent on conducting trials of new production techniques

in an appropriate environment.

In the mid—eeventies,”%esearchers increasingly combined descriptive activities
with experimentation (Garrity'§§_§1} 1981) or used eXperimenfation as part of
Heseriptive work.. (Norman, 1974). An. increased realization of the Socia1, |
economic_end-institutional constraintes under which farmers 0perate‘and the\
complex goal structure of the family farm,.led‘to a search fer new performance

criteria for agricultural. technology; criteria that would reflect the demands D'



' placed on new technolocry by the farmer S goal structure and hlS productlon o

"‘f""".'-f.;constramts (Zandstra et al, 1976 1981) )

’.7’;Inst1tut10nally, research statlon bound blologlsts were encouracred to venture R

e "a;_‘mto the farm commm1ty and to con51der econom1c returns. and 11m1tat10ns to

: _product1on mputs 1n thelr formulatlon of productlon recomnendatlons. 'I'he '

: f;"'emphas:Ls on problem spec1f1cat10n (Hor "upstream" FSR probably recelved

1ts greatest :unpetus from Internatlonal Research Centres most of wh1ch untll

' :-".;':.‘_'.'vrecently, d1d not cons1der the support of 1ocat1on spec1f1c technology develop—A o
| o - ment to be w1th1n the1r mandate. The ever suspect soc1a1 sc1entlsts in these
i ‘.Q’ centres therefore had to f1nd an. acceptable Just1f1cat1on that would allow |
- . them to conduct on- farm research and pPT ov1de them with 1nforrnat1on about |
l O : ex1st1ng product1on systems and the performance of the Centre S- technologles._ .-
’ e ThlS mfonnatlon had to be conv1nc1ng enough to change the ways of plant L

} R ;sc1ent1sts, and to change the Centre s reluctance to support downstream FSR

: 'I'he controversy about FSR act1v1t1es of Internat1ona1 Centres (CGIAR 1978)-_:"
and the d1ff1cult1es encountered by fund1ng agenc1es and U s. un1vers1t1es_> R
1n understandlng FSR sh1fted the attent1on away from some of the or1c1nal B
;j'futif lob3ect1ves of early workers in FSR-1ike research S | o
- To make ava1lable to small farm commun1t1es an effectlve agrlcultural
')research system ' . |
- To expose weaknesses in the 1nst1tut1ona1 support to agr1cultura1 Pro duétlon ,

2+ from small fams
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"« To. familiarize young researchers with the problems of small farm d‘-

- commnities.

/:733'Increa31ng1y, on- farm research was conducted fbr methodologlcal reasons or to f

":vf"solve general commodlty or dlSClpllnaTy controvers1es, AlSOg the

'-fl_research dlrectlon and executlon,has become dom:nated hy Ph D. 1eve1 sc1ent15ts

. and forelgners,A:

Doaral

SR On-fann'FSR also became confused with assorted Tesearch attivities that use a"'

farmlng systems approach to the solutlon of percelved productlon problems such i

"vas phosphorous def1c1enc1es ‘nitrogen- eff1C1ency or varletal performan e. The

1 FSR approach is also w1de1y applled to 1dent1fy se]ectlon criteria for breeders ’

;_ and management bottlenecks for agonomlsts to test 1n the farm settlng an F‘-"(;:D
rlmported productlon solutlon (ULv sprayers), or to develop a better survey or

§ ‘record keeplnc technlque.- Althouvh a systems research approach to the solutlon‘

J'dof these problems is undoubtedly laudable, these actrvrtles do not Satlsfy

© the or1g1na1 FSR° obJectlves, ’

I suggest that the term FSR be limited to a research act1v1ty that has the -

"i.follow1ng characterlstlcs

'- Its objectlves should be to generate 1mproved technolocy that is acceptable
to farmers of a defined reglon, farm type or well c1rcumscr1bed production _
enVironment o |

- The technology search should not be conflned to a pre concelved 1nput (e.g.
'1rr1gat10n) or crop or an1ma1 enterprJSc, It should consider land use as \;:D

a varlable.



For those not famlllar w1th FSR appendlx I prov1des a’ summary of an FSR methodo- :

“. RESEARCH METHODS . '

-the d1rect fommlatlon of a recommendatlon from an on :Earm d1agnost1c study.

g ;Unlted States. Wlthout 1nst1tutlonal 1ntervent10n th1s w111 however s rarely
e '-lead to farmers adopt1on of recommended pract1ces in small farm commtm1t1es 15-"‘1
f-_' iof developmo countrles The approach also falls to exp101t opportunltles ff-; o

i ,offered by new technologles. L

Reconnnendatlons are at tlmes based on the results of w1despread on- farm testlnc |

r

The technolocy should remain within recognlzed lmlts on the avallablhty
B 4_':;- and product1v1ty of purchased 1nputs and resources of the farm and the

_";f‘v_conmnm1ty

-._.""7‘-: f;'f‘f-The technolqu should be evaluated in’ 1ts effect on a11 productlon subs)’stemsf"'-”??:_

Cof the fam. oo

l,'flogy WIdel}’ used 1n A51a and Central Amerlca. R

oA w1de range of methods is used to arr1ve at product1on recommendatmns :Eor

o small farms Recommendatmns are st1ll on occasmn formulated str1ctl)r from

'

¥ esults of research statlon experlments. A better s1ng1e step approach 1s

thls is s:t.mllar to the farm management approach to extens1on used 1n the

by researchers of fert1l1zer or other 1nputs. These tests are de51gned and R
e 'executed by researchers who often 1gnore the farmers method of land preparatlon,
o plantmg and 1ntercropp1ng Beyond 1nformat10n on blolog1cal responses such o g

- research contrlbutes llttle to improve productlv1ty of small farms.
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At tnnes a farm dlagnostlc is used to complement on-station research conducted u
- .. to arrive at a recommendatmn, In the best cases, thls research carefully coples
S manaoement. procedures 1nput use (where not expermentall}r varled) and Jmplements

B _from the tarcret farm group ~This “module” approach is partlcularly common : T .

,where substantlal 1and mod1f1cat1ons (ponds channels corrals) or larcre
anlmals are mvolved in the research and where mod1f1cat1ons are complex and
' have effects on the whole farm. Where farmers are J.nvo]ved to prov1de feedback -

on the module (R1esco, 1982) or to manage it (’\Tltls 1982), and when the -

| de51gn of the alternatlve system and its perfomance cr1ter1a reflect constralnts
" of the farm comrmmJ.ty, the module approach combined w1th a farm d1agnost1c and

farm mon1tor1ng, can be an effectlve Tesearch tool. -

A more des1rab1e approach 1s to combine on~-farm testrng w1th research statlon ¥ Q
work in a complete prooram of test1ng ac:t1V1t1es that prov1des 1nformat1on on -
- " the perfor‘nance of component technology (plantmg date varletles 1nsect control
'., feedlnc methods etc ), that compares alternat1ve subsystems to the ex1st1ncr one (s)
and that 1nvolves farmers 1n the execution of trials. (_Work group 3 report, g
Fltzhugh et al (1 982) For crop--anlmal productlon systemsv' this.-t'estinc w:ill
undoubtedly have to 1nc1ude compar1sons among sample farms with and w1thout the »
altematlve product1on method (De Grac1a et al 1982)‘ ThlS research as well
-as the approach that employs modules, should arrive at a speclflcatlon of the .;
recommendatlon to be extended to farmers, the adaptatlon doma1n for the recommendae

t10n, and the 1nst1tut1onal 1nter\rent1on (1nput and credit ava11ab111ty, price

or market 'suppor.t_e_tc,) required for adoption.

o)



- To sunmarize, FSR methods must include:a'farm diagnostic,v a va11d comparlson 8

o of exper1menta1 systems, subsystems or components to ex1st1no ones, ‘a meaning-

L ful part1c1pat10n of farmers in the executlon and de51gn of experlments and

"i-j,surveys, and.the spec1f1cat10n of the adaptatlon domaln and the 1nst1tut10na1_h;§“7

..qf:> demands of any recommended practlce

07" PERFORMANCE CRITERTA ~ .~ =~

Aﬁli Although there is still a w1de Tange in approaches ‘at thls day and ace, few -

:“_h'_agrlcultural researchers w111 formulate recommendatlons ‘based on max1mum y1e1d fif{}d.

"or blologlcal eff1c1ency Mbst will compare the alternatrves they test by
- some economlc performance measure - generally returns over varlable costs (RAVC)
' »fUnfortunately, many tests om1t comparison w1th the farmers' practlce, and Where }ff»

.&ff5the "farmers 1eve1" is 1nc1uded it is often poorly 51mulated

‘ In order of 1ncrea51ng preference, the performance measures often used to compare o
. an experlmental'management component or sub subsystem (feedlnc system) or subsystem-':

' jd,f(goat production system) to that used by the farmer are: 1)V7 13f: R

N 1.: RAVC of the system component under study - o o
{er RAVC and margrnal beneflt cost ratio OMBCR) of the 1ntroduced component Tinfi;
| (e.DQ malze + beans - sorghum goats) and enterprlse under study over the :;;ff
_ex1st1ng one. o R | RS
3.. As for 2 adding checks for confllcts in resources (labour) avallable to B
the whole farm -_ | . | | o
4} ‘As for 3, adding checks for conflicts with other-enterprises ‘off-farm e:w .
o employment or social obllgatlons - and addlng rlsk con51derat10ns° 1;‘

D See’ for examples: Norman (1977) Jayasurlya and Prlce (1980) Banta (1980)



- 5. Whole farm analyses using simulation or ]Jnear programmlng methods,
1nc1ud1n0 rlsk con51derat10ns. |
'-yf;Experlence w1th B Sc 1evel research teams has been that the second alternavd '

:~i'tlve when aucmented'w1th detalled questlonlng of farmer cooperators about rlsks, -

~ resource. confllcts and the effects on the remalnder of the farm enterprlse, 1s

,ffa manageable and effect1ve approach Althouch a sens1trV1ty for hloh rlsk and R
"“;:f‘hlgh 1nput alternatlves should.be developed complex numerlcal treatment of

ﬂ'idferlsk is- not for f1e1d teams “The same applles to quantltatlve whoie fanu

&ﬂanalyses

U7 INSTITUTIONAL FORMATS -

'Gdhden the loose sense of the term FSR has been conducted by 1solated voluntary :ﬁ;<:>i”
*5_1 gToupS , un1ver51t1es temporarlly funded reglonal development pro;ects, and | -
'*rdpfexten51on, research and plannlno d1v151ons of m1n1str1es of agrlculture.gff;fifi D

‘ffAlthough unlver51ty 1nvolvement 1s 1mportant because of the educat1ona1 1mpf1ca=;” .
T‘Lif.tlons it achleves 11tt1e towards prov1d1nc the small farm communltres w1th frv;w7-

‘ stable access to the country s research capablllty.;__;7ﬁ:?'-'

dffﬁTo achleve developnental obJectlves in small farm communltles FSR act1V1tles';”
ShOU1d be 1ncluded as an on-going part of the natlonal agrlcultural research 'f

_h‘e:prooram The framework for FSR and the methodologlcal express1on glven to 1t4f S
must therefore prOJect forward to an 1nst1tut10na1 model ‘that is w1th1n reach’;.ﬁ'”
of deVelOpan country governments (Zandstra 1980) This 1mP11es a Jud1c1ous:7'
allocation of research and training respon51b111t1es to staff working in the -_1.c;>

farm communlty, in reg10na1 and central research statlons and at unlver51t1es°;"



:Esllnterd1sc1pl1nary teams of three to four profess1onal w1th locally h1red

The - experlences galned in cropplng systems in research in A51a were strongly

based on an 1nst1tut10nal model CTable 1. Th1s model cons1ders a natlonal

'T;a'research progrmn in whlch area- spec1f1c systems research is conducted by -

-f”techn1c1ans and v1llage ass1stants._ These teams are supported by a techn1cal 5'{:'.
'ﬂif;commlttee of experlenced farmlng systems researchers that can prov1de SUPPOI't |
‘7{*1n the des1gn of technology and in the des1gn and executlon of researCh on the T{jih
'.;51te. Through decentral1zat10n of research dec1s1on—mak1ng, the s1te teams E; o
3 L’%'must become 1ncreasxngly 1nstrumental in the formulatlon of thelr researdh._
: ;si.They must always be respons1ble for the 1n1t1a1 analYSGS (be it graphlc) Of
T7fthe1r results and for the presentat1on of these results to the1r peers and
'7iﬂsuper10rs. The s1te research teams are completely dependent on prov1nc1al
:f*and natlonal research centres for the1r awareness of new component technology
;;s:They should have access to a ranve of var1et1es of the crops w1th wh1ch they
'i.-work and to the aorlcultural chemlcals or supplements they may need tO emP10Y
’ZvThey should be kept aware of ong01ng research in the commodltles they deal Wlth
'”tf;through v151ts and publlcat1ons. There is a great deal of tTUth in the observa- n;
s'l'tlon that the success of FSR depends as much on the range of component technolocy‘{:

: ,"avallable at the research site as on the methodologlcal capab111t1es of the

\‘,

' research team Too often, a lack of v1able 1mproved seed of foraoe crops and o

-gra1n legumes l1m1ts the effectlveness of on- ~farm research

- The structure and leadershlp prov1ded to 1nterdlsc1pl1nary teams at the on- farm S
”research 51tes or at the nat1onal or 1nternat1onal research 1eVel are key

e elements in farmlng systems research (Fllnn and Dennlng, 1982) The most
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: successfhl research teams have a sharp focus are small (not more than seven

o INTERNATIONA_L SUPPORT TO FSR IN DEVELOPING COUNTRIES

- 10 -

<

persons), and are encouraged by the team leader to arrlve at a consensus

»::1,through mutual dlscu551on-among team members. It is therefore 1mportant to
‘figllmlt the scope of the teamsi research actlvntles to those farm enterprlses ff
'-5ffj;on whlch they can have substantlal impact and for whlch they have access to - {L*f

ijcomponent technolo

.ZQThe scope of FSR act1v1t1es ds an 1mportant.con51deratrono- To' conduct researCh‘:‘
‘:éi;‘on several crops requlres ‘access to' a range of varJetles knowledce of dlfferent'
"'f; plantlng methods or 1ntercrop comblnatlons a strong dlagnostlc capablllty for
“hrpdamage due to dlseases, 1nsects and nutrltlon related problems,and famlllarlty
::w1th experlmental and measurement technlques that are spec1f1c to certaln crops;’
nﬁjAddlng to thlS a 51m11ar capablllty in animal enterprlses can qulckly overload Q:)
:Tfii7the team s capablllty, and will requlre technncal support from a drfferent
| department in the Nhnlstry For these reasons a careful ch01ce of research
:empha51s must be made for an FSR team in a certaxn target area. In thls ch01ce,l
'iﬂ access LO expertlse and ex1st1ng component technoLocy and the expected 1mpact |

T on the faxnung system are of ‘course. 1mportant con51deratlons

J‘ The pr1nc1p1e ob]ectlve of 1nternat10na1 support to FSR is to help natlonal
. W_researchvprocrams respond to the needs of small farm communltles. It is to”
.1nsta11 a.natlonal_capablllty through training and practice. Support_to such '

an endeavour should be in thevfonn of coliaboration, not of leadership. C:D.



’coordmatlon at the provmc1a1 and natlonal level ThlS purpose 15 best served
by assurmg that expatrlates do not conduct the research and that leadersh1p
and dec131on—mak1nc about the role of FSR- and 1ts 1nst1tut10na1 place remalns K
m the hands of the rec1p1ent | B SR

Expatrlate FSR adv1sors can stlmulate the formatlon of 1n1t1ally,

and operatlonal support and encouragement The research should however, remaln

" capable group, whereas maJor empha51s should be onBSc level f1e1d teams and

a1 -

- The whole purpose of mtematlonal support to nat10na1 FSR act1v1t1es is to
“ develop the nat10na1 capab111ty and research structure for the effectlve

) functlonmc of on—farm research teams: and the- requlred techn1ca1 support and

a few on—A o

o farm research teams They can back these up through tra1n1ng, adV1ce, analytlcal | _

’fthe respon51b111ty of each team. At the' reglonal or natlonal level the adv150rs |
) ;_can encourage the coordlnatlon of operat10na1 and techn1ca1 support to FSR teams --
'_Z-AV'They can 1nf1uence support research by sc1entlsts based at research stat1ons and d_ "
" in- unlver51t1es, involve students in the51s research and encourage the formal -

feedback from FSR teams to commodlty programs through meetlncrs and workshops. AN

The use of larce 1111.11t1d15c1p11nar)r teams of expatr1ates in FSRGD prOJects is LT
o -i counter productlve. ; It overloads the host 1nst1tutlon, wh1ch 1s kept busy to con- 7
L :..taln the forelgners, it shlfts the respon51b111ty for FSR mplementatmn from the ‘

rec1p1ent to the expatrlate mstltutlon, it empha51ses a centrallzed hlghly

it reduces the probablllty of selectlncr excellent, patlent development or1ented G
-admsors.., IR S - A
The presence of one, at the most two expatr1ates, should be Suff1c1ent These

| should be ‘young enough to be approachable and to learn w1th natlonal colleacues, ’"; |

yet old enoucrh to have had in- depth exper1ence in agr1cu1tura1 research in a .

small- farm communlty They should be thoroughly fam111ar w1th FSR concepts and

‘ should be asked to work -for an extended perlod with natlonal sc1ent1sts and

~in the natlonal research organlzatlon towards an 1nst1tutlonal model for the




- f2 -
o applicationﬂof downstream FSR.

;4;\’{'Any'support to commodlty and disciplinary research in the same 1nst1tut10n,' df”i

'“ﬁgi;whlle recognlzlng the requlred llnkages with the FSR act1v1t1es should not:v: o

:i”be labelled FSR.- S

“* CHANGES IN ON-FARM PRODUCTTON SYSTEMS RESEARCH METHODS - . -

{Description or diagnosticgphase'

5Dur1ng the last f1ve years coatlnuous chanoe took place in. thevmethods for :1;%
1 the descrlptlon of the ex1st1nc productlon systems in selected target areas,-f;if'd
'a:_Inltlally, elaborate farm surveys were the norm. These were generally statlc :f!r
‘(once over) in nature and depended con51derably on farmers recall of events -
in the productlon cycle,. Many researchers found thls approach cumbersome and _‘f

:Jja'felt that limited 1n51cht was obtalned about blologlcal or soc10econom1c‘u‘ L
“ﬁl*productlon constralnts Increasrncly, initial surveys have changed towards -'bﬁ
lybh-more 1nteract1ve studles that focussed in on percelved constra1nts (Colllnson
."‘¥'1979 Hlldebrand 1981 Van Der Veen, 1980) These surveys began to employ 1nter—_ |
”}“d15c1pllnary‘research teans (less 1nput from 1nterv1ewers) They’contlnuously:“' .
e 1ncorporated the1r fIhdlngs 1nto a generally’agreed upon fbrmat and adJusted 1€'fyu
“ the1r questlonlng of farmers communlty leaders and key 1nformants towards B
vlaspects that requlred further elaboratlon ThlS approach has allowed a much

qulcker start of experlmental work on key components

The reduced duration_and;cost_of‘the diagnostic study was’also encouraged by an C:D
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' '~_i1ncreasmg awareness among applled research teams, that the descrlptlve
_ component of FSR contlnues durlng the experlmental research phase Record-= _.
IR keeplng, generally on a small number of case farms or selected sub enterprlses S

s (e. g f1e1ds sw1ne enterprlse) 5 contlnuously reflnes the teams understandmc R

I 'ff-jl-;tfof the performance of the ex_tstlng system A ma]or advantage of thls approach oy
{'f?ils that the~performance of the ex1st1ng system becomes understood 1n comparlsonif

w1th a nwmber of alternatlves. o

The dlagnostlc phase of FSR has also unproved in eff1c1enc>r because FSR
ﬁ.'..f-.:researchers galned experlence in 1dent1fymg wh1ch var1ab1es were cr1t1cal g
and Wthh varlables could be measured at a later stacre In thls respect, o
K further work is’ needed towards snmple graphlc representatlons of the mlxed

it farm and the contrlbutlons of the sub enterprlses to each other, to the -
‘ﬁ'.)_‘_’:‘-farm famlly, and 0 the market and. v1ce versa. Presentatlons such as those‘
:'used by McDowell and Hlldebrand (1980) and those developed by Hart (See e. g
Hart et al 1982) prov1de an excellent 1n51ght 1nto the 1nteract10ns and

1Jm1ts that operate on the farm

' These ‘presentatlons of ex.rstmo farmlno systenls should gave more attentrlon‘

to the multlple ObJ ectlves of the ammal enterprlse For the crop enterprlse, -
the Jmportance of shade, 11tter formatlon, dry season feedlng of by products )

or c11pp1ngs and wet season use of thlnnmgs and weeds for feed are st111 often ‘
: 1gnored For the an1ma1 enterprlse, the relatlve 1mportance of 1ts multlple , ’:
.products for consumptlon or sale (mllk meat, h1des flber heat fuel cooklng'_
fat), or for the functlon of the farm (e g ‘tractlon, secrulty through |
savmgs on-farm and off-farm scavenging, recyclmg of nutrients, control of

pests, capturlng marg1na1 1abour) , should be determmed
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}_Design of alternative systems

' AAiThe de51gn phase 1nvolves the formulatlon and ex ante evaluat1on of one or
“'Hva number of alternat1ve management components or subsystems It also

jlnvolves the de51gn of research technlques that allow the evaluatlon of o

fﬂthe performance of these alternat1ves in a background set of manacement (
-~;methods that is as close as p0551b1e to that used by target farmers and sl E e

_that allows thelr comparlson to the farmer S methods,

fg'Many.FSR research programs havekbeen overly he51tant to encourage fleld
ﬁ.teams to 1nc1ude substantlal changes 1n farmlng practlces.‘ ThlS he51tat1on -
: comes from numerous experlences of farmers rejectlon of new technology
In part thlS careful approach to the formulatlon 1s also a result of our» :%'lllc:D
' avowed objectlve to generate technology that is acceptable to farmers. o
- Thls has led to notlons of 1ncrementa1 change and 1ow 1nput systems becom1nc |
i predomlnant in FSR c1rcles. A |
':40ne of the most common c0nstra1nts of small farm product1on systems is preclsely
"Fk.farm 51ze and the farmers' 1un1ted access . to 1nputs that would rncrease productlon.
'fi~ These comnun1t1es often have excess labour or avallable 1abour can be created |
n'by 1ncreas1ng the 1abour eff1c1ency of selected operat1ons SuCh 1abour can be‘
‘1;1nvested in farm 1mprovements such as f1e1d 1evelrng or dra1nage bu11d1n0 of
B »storage structures or in secondary productlon processes often 1nvolv1nc anlmal
‘; products. It can. certa1nly be used to support add1t1ona1 labour demands that o
| arise from a greater productlon of food or fodder crops obtalned from changes‘,

in crop varletleS»and input levels.
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It may be 1nstruct1ve for research teams to approach technology de51gn'w1th

‘a knowledge of b101001ca1 potentlals and .an understandlnc of the y1e1d gaps

tan the value»of y1e1d and productlon losses researchers can then 1dent1fy

L whlch constralnts when removed w111 be most eff1c1ent 1n 1mprov1ng productlon fzdi

.per mit cost. They can also estlmate how much the add1t10nal 1nputs that arejffm:*“

(1ess than one half the value of the y1e1d gap is a good start1ng po1nt)

.Analyses of the ‘reasons for the reJectlon of new technology by farmers revealsd;'ité

_that they are generally because

'i-_ cla1ms made about the beneflts of technology are not real1st1c, because I

'are 1ower than those assumed by the researchers.1:1_;3iif”:5"

j h(:),- o y1e1ds are lower, costs are h1gher or product pr1ces and acceptablllty :*id.ﬁrhn'

) -1'1nfra structural support 15 1ack1ng because of lack of p011t1ca1 w111

\t':: e o support proorams (cred1t 1nput avallab111ty, marketlng)
-Auof farmers op1n1ons helps FSR teams av01d the f1rst set of reasons.; Researdh

‘ .or of product1on programs has become a maJor concern of FSR teams [Zandstra

C > — realistic in th01r assessment of the type of infra- structural support that W111 :

that operate to reduce product1on to the 1evel observed on farms By est1ma- V:'fﬂr,

requ1red for the removal of the productlon constralnt are allowed to cost. '?5"5

‘-poor manacement by the 1nst1tu10ns 1nvolved or weak de51gn of 1nst1tut10nal‘f§3
Exten51ve on-farm testlng, careful economlc analyses and ser1ous cons1derat10n fl; 3

’h'and to take farmers' comments serlously The fallure of the dellvery system,_df

o teams should be contlnuously remlnded to be cr1t1cal of the technoloGy they test; j;i-'

be avallable and that extension staff had not part1c1pated in the se]ectlon of ’_pffv'

- the target populatlon and in the f1na1 evaluatlon of the new techn1ques to be ',' :

\ o '.'1982) ‘The major reasons for thls fallure has been.that researchers were not |
|
i
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- recommended. It is therefore 1mportant for researchers to dlSCUSS with - &‘J
f\b-exten510n groups the type of technology they are- con51der1no and to consult
3igfthem about the credlt and 1nput support thls technolocy may requlre ESR

"ﬁfresearchers shpuld also part1c1pate in the de51gn of productlon proorams to

wensure that the 1nst1tut10nal pre requlsltes of the new recommendatlons are '5fxf

fmet._fi-

Other aspects of the de51gn of technology that merlt dlscu551on‘are

| .8 The de51gn,process 1s a crltlcal step in the functlonlng of cross—
;::dlsc1pllnary'research Care must be taken to av01d dlsclpllnary'blas‘;li:
i fland the teams energy should be channelled towards the synthe51s of

'“le351ble.and promlslng alternatlve productlon methods.

fe: éh Procedures for ex anteAanalyses of the relatrve merit of alternatlve |
sjlﬁtechnologles should be strengthened (Fllnn and Dennlng, 1982) Andersonbfipgf"
‘Aand Hardaker (1979) conclude that skllled 1ntu1t10n, complemented w1th -
'.the careful appllcatlon of 51mp1e budgetlng—based models, remain the most'.
userl technlques. Skllled 1ntu1t10n 1s however hard to teach e
’ "_The ex ante evaluatlon of de51gned technolooy'that 1nfluences both the ‘f:lh
".crop and anlmal productlon enterprlse becomes very complex The anlmal -

Iproductlon sub system can 1nteract in many ways Wlth the crop sub -system ;f

-'andntest1ng of substantlal changes in animal production is dlfflcult_on
-small farms b‘For this reeson et~a.recent meeting, animal’production

;bestw 'systems researchers emphaslzed the need for simple whole~£arm models. |
b.“fféf (L1 Pun and Zandstra, 1982) These models would be used to estlmate tne | C;DA
S performance of de51gned component. terhnology before on-farm testing. They ”

" would also be used to compare the performance of alternative Sub- systems
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- which: incorporate several teChnological‘.innovations_ .

EE © 'More importance should be given to ‘the obj ec’tives:: the fa'rlner has' "for B
:""j_'_:j"_hls productlon act1v1t1es. 'I'he fact that he has a few plgS scavenglng

fr "around the house does not mean that he necessarlly should become a

S "'_‘_-_cormnerc1a1 sw1ne producer yiho would depend on the ava11ab111ty of

R commerc1a1 concentrates and the presence of a vetermarlan, Such a oy

- ,"i-AChange ma)’ destro}’ the orlglnal obJectlve of hlS Leeplng a :Eew Plgs T e e

i asa low rlsk “low mput act1\71ty on Wthh he can fall back 1n tlmes -l
) "f»'r'.;of need ThlS does ot mean hlS pig productlon methods cannot be

e . ;-":_.'J_mproved. Improvements must however, £it the obJ ectlves the farmer
| - has w1th thls enterprlse. For research purposes, these obJectlves o
- O . - '.-i‘i';n:_,i\have to be eXPressed in terms of lnmltatlons on cash and 1abour mPUtsw

(1nc1ud_1ng by whom) and product1v1ty and r15k cr1ter1a

o Testing phase e
E “ReSUJ‘tS Of fammcr Systems research have Shown the mportance of a cr1t1ca1 com*

V:parlson between the alternatlve 1ntroduced by researchers and the system used by .-_,
f',_"i‘»,the farmer. ThJ.S comparlson should be based on as snmllar a data collectlon

o scheme as 15 posslble for- both sets._ The use of pa1red comparlsons of both

L .‘systems w1th1n 1and type, farm type V111age and 1f p0551b1e farm famlly, is ,'

| 'adv1sab1e. o

'Testlng should act1ve1y mvolve farmers and where connmmlty deClSlOl’lS are "'_
Q . affected the farm communlty ThlS applles to the evaluatlon of smple techno-'

loglcal components as well as to the test1ng of complete sub systems. _ In thls - L
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| respect it is useful to recognlze a range of farmers part1c1pat1on
a) as observer when the researcher designs and executes a tr1al on o C:D
the farmer's- 1and often through a rental acreement _ » ‘ |
b) as executor of a test de51cned by the researcher but reallzed by the ,
farmer who conducts all operatlons The farmer uses hlS resources,',;.y'd
i_often augmented by productlon 1nputs or 1mplements and superv151on v_-."'

from the researcher

'fe;c)x as part1c1pant in desrgn of the tr1a1 and 1ts executlon as under b)

:f}d) as or1g1nator of the test through partlal or complete adoptlon of a o
| h‘recommendatlon, using hlS own means to obtaln addltlonal 1nputs that may |
. be required, from a productlon 1nfra structure spec1f1cally de51gned for jﬁﬁ'
E ”the 1ntroductlon of the new technology (pllot productlon.programJ |

.Ae) ‘as orlglnator of the test w1thout access to spec1al institutional

arrangements. . - . ﬂizr;,-;e*jﬁigf?'»~ :*.ff?,?=k”:>

i‘fIt should be empha51zed that only the test 51tuat10ns in d) and e) can prov1de ;._‘

' 'reallstlc estlmates of the performance of the new technology In the case of

: icomplex alternatlve productlon systems, 1nyolv1no substantlal 1and.mod1f1catlons o
or large rumlnants it has been suagested that researchers should resort to co~':
.operatlvely managed farmer-executed tr1als of the whole system. For these trlals,‘;;
the 1nputs not avallable to the farmer w1ll be prov1ded throuch a. pllOt productlon.z
'*program that assures avallablllty of credlt and 1nputs and that 1nsures farmers a T?;

return at least equal to that obtained from his actual productlon system, Examples

!

of such underwrltten ‘tests oF'nEN technolocy are the maize and onlon productlon pro~'
':grams described by Zandstra et al (1979) and the Zamboanga del Sur Development

- Progect (Dennlng, 1981). - o A : , 2 o o ."v_ybgi;>

There is a continued need to improve measurement and analytical techniqueshfor
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.fperfbrnwnce criteria that can be used w1th confldence to separate attractlve ‘
‘.and non~attract1ve technologles. These crlterla have to be in relatlon to yv’

3 ex1st1ng or de51gned socio- economlc and 1nst1tut10na1 (tenure, cooperatlves,iﬁi ;,‘
"h'credlt 1nputs market prlces) structures. It may not be an exagveratlon to 1jh;;5"

-'f-LQ;blame the absence of th1s analytlcal ab111ty for the fear among researchers of_f;b;ff

:'?substantlal changes in productlon systems,even thouah there are radlcal chancesﬂffrh'

.i°:?9ii1n1t1ated or- adopted bY farmers°:

-?_""fi‘CONCLUsIONS S

rﬁhéThe maJor thrust of’FSR act1v1t1es should be to make an effectlve research
',:fsystem avallable to small farm communltles that lack economlc and p011t1ca1
"_Apoweres This obJect1ve has research methodologlcal and 1nst1tut10na1 impli- ?L‘:i,ft:“
'licatlons that should be taken into account in: Internatlonal programs supportrnglh -

Tiic:> 5Az}FSR research

"fThe term FSR should be more selectlvely used to refer to the 1nter d15c1p11nary
ffresearch act1v1ty that con51ders all enterprlses of the farm the farm s re-n'llt':
':_fsource base and 1ts env1ronment in the 1dent1f1cat10n of 1mproved productlon jfhf' i

";9;.systems that are acceptable to a deflned populatlon of farmers.“z;frﬂ-'

jf;Groups 1nv01ved 1n farmlng systems - cropplng systems - .or an1ma1 productlon 5i"f.f{f

C fvsystems research should not feel obllged to seek 51mu1taneous technlcal change:f'_

b“fln all farm enterprlsesg It is more 1mportant for them to focus on the enterprlse(s)
| R

[ . .

AR to whlch they can bring to bear the requlred expertlse and component technolooy and

| . to make sure that b1010g1ca1 and resource use 1nteract10ns w1th other enterprlses.'u

'C:D _.are glven due con51derat10n.v




;20_

Although research teans must contlnue to be crltlcal about 1ncreas:ng purchased \;:}
'*p'lnputs, the use of add1t1onal 1nputs and equlpment to 1ncrease product1v1ty
;;°Vshould not be 1Unored More work 1s needed to insure that reallstlc assumptlons

:'p;ff-about the ava11ab111ty of credlt and 1nputs are made 1n consultatlon with ex-4'

.i;ten51on serV1ces and the 1nst1tut10ns respon51b1e for 1nput and credlt dellvery

to the farm commun1tym

f:On fanm testlnc of crop and partlcularly an1ma1 productlon technoloéy requlres -
:pjcarerI structurlng and normally‘ls assoc1ated w1th dlfflcultles, With pat1ence
‘ijﬁosen51t1V1tY‘to farmers 11m1tat10ns and con51de1ab1e dlalocue W1th;farmers many 1fA
'"effiof the technologlcal 1nnovat10ns can be tested as 1nd1v1dua1 components under
Ayyp“tfarmers management Contlnuous efforts should be made to arrlve at more fd"d
“j eff1c1ent test arrangements with the farm communlty‘that protects 1ndlv1dua1 :?J‘C:Dd
’.farmers, allows.mon;torrng of rnputs»and results, and allows researchers to. .

"ﬁfi differentiate'with;confidence between"existlng and introduced production methods. o

liidjf;MUCh farmlng systems research has been conducted by 1nternatlonal centres and
:f:fh1ghly‘quallf1ed adv1sors LO nat1ona1 procrams,' Such act1V1t1es were necessary"'
‘7Hto develop the needed research technlques and to traln future members of research
;B’dteams Mbre empha51s should however be given to the tralnlnc of nat10na1 program
mresearch teams and the development of an on-site research structure that is cheap,
:f;d.ls techn1cally and operatlonally well supported has access to new technology and

j‘“i'research methods and has good 11nks to commodity programs and exten51on services.

V'Sc1entlsts 1nvolved in the development of FSR. methods must therefore j’f‘ip o

=

give serious con51derat10n to the techn1ca1 level of personnel that w111 be asked
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| . ~~ todo oh-fé.m research in national proorams.. Research methods for on-51te
-research teams must be smple enouc,h for cood B Sc. level professmnals, a.nd :

| a.naly'tlcal tec‘mlques should be such that they can be managed w1th hand held] o

| calc:ulators. -
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~Table 1. . Divisionvbf,respensiﬁilities among compotients of a natiomal cropping systems'prqgram;f,

Program Component . . .

Responsibility

" Network of test sitesi;}iféfﬁép

' Regional research stations -
L (Commodlty and dlsclullnary
-q_urograms) . vty

»: Technicai.Supﬁort.Teemsu(TST)LLf

c
‘

Coordinated inter—ageﬁci

Cropping Systems Program . -

ﬂ Committee (CIP) - :.

Commodlty and dlsc1p11nary
programs or, departments

RS

- Site description, design of improved patterns, testing.
. Formulation of recommendatlons thh Support from Techw

nical Support Team(s) (TST)

',vComponent technology research Varletal screenlng, 1ong
¢ .. : term cropping pattern trials; Performance of agricul~ P
.~ .. tural chemicals; Operational support to nearby sites. '*

i

[

“Full time team. Visit test sites to provide support .
. in research design, experimental design, analyses and

interpretation, ensure ‘feedback on technical and opera-
tional problems to the Cropplng Systems Program Commit-

;f tee (CIP). Identify trainees, serve as. tralner, organize
- workshops, comblne sxte results.

.- Sets policy, selects sites, structures staff compli-

" - ments at .sites and in technical support teams, monitors
‘methodology used, insures feedback to commodity and -
.dlsc1p11nary programs or departments, 1dent1f1es traln-

ing needs.

Conduct research on aspectsfof component technology,

'fg environmental classification, .research methods and
. problems identified in on-farm test sites.-

From Zanc.lst,ra,” 1;‘980,“”5;{ -
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- APPENDIX I: FARMING SYSTEMS RESEARCH FOR IMPROVED

-~ SMALL FARM PRODUCTION SYSTEMS

’The'followinojisiessentially the productiOn systems*research farmework ©
-i;used by the Internat10nal Rlce Research Instltute (IRRI) and the Troplcallvd

'}f;}Agrlcultural Research and Tralnlng Centre (CATIE) Tt con51sts‘of seven -

ﬁv;hilresearch phases, whlch form a conceptual sequence In»practice'honever,“{

w’"-several research phases may take place at the same tlme._f'if\'g°

1. ;”Selection of the target areas;' One or more geooraphlcal '

*-areas representatlve of a 1arge homovenous productlon zone are selected
* The area should be a pr10r1ty area for development by the natlonal govern— j"

: ment In thls way, when the potentlal for 1ncreased productlon has been -

demonstrated support for productlon programs will be glven

:52 5'Site description. ‘The flrst act1v1ty of the research is to

"efdescrlbe the ex1st1ng farmlng systems the phy51ca1 env1ronment the soc1o—:-f'-ﬂ
. ,economlc env1ronment and constralnts to productlon The characterlstlcs |
':3hof the farm env1ronment w111 decide research prlorltles at the on-fann

‘ dvresearch 51te and at supportlng research statlons.' At thls t1me, the area
s also d1v1ded in different land types each of Wthh may requlre a dlffer—

: 'ffent productlon recommendatlon

B 3 Selectlon of land types or farmlnggsystems The stratlflcatlond'

- of the target area into land types is baSed on 1mportant env1ronmental tralts'

~ that are generally reflected in the type of food or forage crops grown and

the type of.anlmal feedlng system or animal speC1es that predomlnate Land

"-types are usually differentiated on the ba51s of pedolog1ca1 1rr1gat10n,

market,_cllmatologlcal_or social factors. They should be general enouch in



occurrence to warrant research expendltures ~ Because of the staff and ::'

conflned to one or two 1and types and the predomlnant farm types aSSOC1ated

fundlng lrmltatlons and to Teduce complex1ty, the research is generally

with them._ For the selected land types the predomlnant farm.types are

ﬂfip‘stud1ed in depth over tlme° ThlS occurs wh:le other research is ong01ng and ..

il contlnues throuoh the test1ng phase. ThlS ana1y51s concentrates ‘on the

*hf~vblolog1ca1 and economlc performance of the ex1st1ng systems and its com- :'h.' S

'"1,,¢ponents,' In m1x1ng rarmlng systems, partlcular attentlon has to be pald to

'fﬁ;the competltlon for farm resources.- cash labour land at certaln tlmes of .

' r;—}the year -.sand to- 1nput transfers between subsystems - crops as feed manure

'*f;as fertlllzer, animal power, etc,_ The partlcular roles that llvestocL.play

'Ja'1n the farm enterprlse have to be clearly deflned

4, Design of alternative systems;v This includes'therdesign of f;{ 3,

5 alternative croppinc patterns feeding systems» animal housinv»andfmanagee'

' ‘jiment methods that are well adapted to the area. The de51gn of alternatlve h’,.'

'._productlon methods takes into con51deratlon the phy51cal and soc1o economic if

Ap‘s:te characterlstlcs, the performance of the ex1st1ng productlon methods and

’ ?plthe avallable component technology for the crops and animals in the farmlng

"':system There are. numerous practlces whlch must be spec1f1ed at the de51gn

-:stage._ Many can be spec1f1ed on the basis of ex1st1n0 knowledge and local
hmethods. Others warrant separate experlments to establlsh optlmal rnput 3
| {glevels or time and method of'appllcatlon This component technology Te- ,f~'
> search may be conducted in nat1onal reglonal and local experlment stat1ons

- or where poss1ble in the farmlng systems sites.

'
[ i
ER

50'jTesting‘of‘alternative systems. This involves the‘testing of

- . the designed systems or selected management components in their resPectivelf'
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- evaluatlon of alternatlves._

R

env1ronments on the farn Farmers part1c1pate in the testlnc by managlng

the crops and anlmals accordanp to the deslcned methods w1th frequent

'adv1ce and constant monltorlng of the researchsstaff Based on the bio- -

loglcal and economic performance of de51gned systems problems that 11m1t

1'1nten51f1cat10n of productlon can be 1dent1f1ed and fed back to dlsc1p11ne 'gi;xv7

:hf'jor commodlty orlented researchers° Thls scheme helps orlentate such re-.;iiitgéf'
| hf;{search to 5°1V3 relevanx problems of the target farmersn The evaluatlon Ofghﬂ'lu

*f;alternatlve systems 1nvolves careful analyses of the performance of each ‘r:
"~';'?component management change in terms of 1ts contrlbutlon to farm product1v1tyi_if

'ﬁff=Where p0551b1e a whole farm analyses has to be used to evaluate the per—-}'*"ﬁ*

formance of a number of changes ‘in management components that constltute‘;f

: the alternatlve system under evaluatlon Farmers‘ observatlons and the1r

“2'tendency to adopt changes in the study area are 1mportant means for the 3"“"*"

'*f:’6 '“Extrapolation'areas. When acceptable productlon alternatlves

-i'have been 1dent1fled greater beneflts from these research results can be '
uachleved by the1r extrapolatlon to a w1der area Ident1f1cat10n of 51m11ar

»ﬁ 1and types and conflrmatlon of the su1tab111ty of the new productlon methods ,]?af'

to those env1ronmenta1 homologues 15 a necessary step prlor to exten51on -

"v".'act1v1t1es.A

'_7.j'Pilot'Production.program Thevon—farm'testinv and'the'identifieiffw"

catlon of cxtrapolatlon areas for the recommendatlon have at thls stage pro-"

LV1ded substant1a1 1nformat10n about the performance of the new productlon

methods A.pllOt productlon program is often adv1sab1e before embarklng on a‘l'

1arge scale ‘extension act1v1ty Such a program generally starts off 1n the o

'orlglnal testlng area and has the. obJectlve to 1dent1fy the 1nst1tut10na1 sup—

. port and 1ntervent10n requlred to assure the successful 1ntroduct10n of the-
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fecowméndation 1f successful thlS experience w1]1 provide the in-

formatlon needed in the design of a full- fledoed productlon progxam



