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' ,emergmg commercxal system. ,

[ 4

The obJectlves of thrs work were f irst, to obtarn a measure of subsrstence farmers

»

' response 10 pnce by developmg a methodology Wthh uses cross sectronal data obtamed at the

fa arrn level A second objectrve was to f md whrch factors mfluence supply responsé“in an /

v

. 7;2'5'

‘ The approach taken to ach:eve these ObJBCtIVCS Was to look at the area of study wrthxn
2

,»a- f armrng systems framework to 1dent1fy l‘ actors 1mportant m explamtng response The
methodology developed called the Fnsch Intervre,w Techmque 1s an 1terat1ve game whu}h .
presents af armer w1th two crop combmatlons to grow at hrs farm gtven a certam prtce level
The prlce ts mcreascd and the. change m the f armer s choice provrdes an mdlcauon of hrs ‘

change 1n bean acreage as'a response toa change in pvee M

, The results of the research ’mdrcated the farmrng system in the areaers at an’

‘ mtermedlate level of development possessmg both subsrstence and market onented goals

Three groups of armers w@re 1denttf 1ed frorn therr Tesponse to the Fnsch mtervrew The marn

dgstmgurshmg charactenstlcs of these groups were thexrlevel of commercxallzatton and therr

@

percepnon of the two’ mam crops mxthe systenf as complements or substrtutes N

Vanous pr:xxes of pnce response mcludmg the one obtamed from the game

mdlcated qualttattve drfferences in farmer behavxour wrthm a homogeneous regxon The

diffe erences were mterpreted as correspondmg to: stages of development Farmers unresponswe T

. to pnces are preoccupled thh subsrstence and socral obl"gattons wnthm thexr f armmg systern

FarmersA percemng a complementarrty between the t)vo marn crops are responding to therr
) R

system envnronment to 1mprove therr socral and subsrste‘hce achxevements Farmers '

substttutmg hlgher priced crops for lower pnced crops i their system have ‘made the "_ R

4 transmon to commercral goals from soc1a1 and subsrstence goals

It is concluded that the mterv:ew techmque provxdes a good mdtcatton of
responsweness to prtce The results of the tntervxew also ard m the dtstmctron of groups of
f armers, whtch is usef ul for the targetting of pohcy measures It is not. ‘clear, however

c ol

.whether a transmon'to commercral go%lls 1s a precondr_tro_n to or a result of de_v,elopment.’

3
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. = LINTRODUCTION - -

< .

A Deﬁnmon of the Problem . B o o : %
: : R Q S . :
' The contrrbunon of agncult\ure to an economy is enhanced wrth greater productron

-

o "_Agrlcultural productron can be mcréased by 1mprovmg the terms of trade of agrrcultural

' products bv better economic efficiency or bv mcreasmg techmcar Cl i mency or product1v1ty
":_,Thts generalrzatron apphes to aggregate productron as well as to mdrvrdual commodmes The ,
! .' terms. of trade-for agnculture can be 1mproved by rarsrng the prices of agncultural goods |
i relanve to non- agncultural goods On the other hand productrvrty in: agrtculture can be
.'achxeved through the mtroductton of new productron techrrologres whrch are usually 1mbedded
in ne\; mputs R S0 e L x "»'t\’.: ' |
_ _ - , _ {

Thts research wxll explore the eff ects of prrce changes in productlon and the

relat:onshlp of adoptton of technolognesmth prrces ‘with respect to‘rtrcular crop Beans

.‘1

":(Phaseolus Vu[garlr) m Southern Colombta.,

: v

The ef fect of a leCC change on productron 1s in 1tself an 1mportant toptc of study To E

jxmplement an effectrve pohcy pohcy makers must have a good idea of the outcomes of pnce
. ~changes: both in. terms of drrectton and magmtude of the changes However agncultural
'sectors are not homogeneous Responses of one group of farmers may not necessanly be the .
i ?same as those whrch can ‘be expected f rom another group of farmers This heterogenerty of
) ,economxc response is commonplace in. developmg countrxes parncularly in the case of

' _developmg countnes whlc}\bave duahstlc economres In developmg countrres subSIstence
- f armers compnse the maJonty of the populatxon Therr 1ncomes are felatrvely low. It can be
asked w hat are the factors whrch make one group of farmers react m a dtfferent way, to’ pnces .
| L than other farmers 'I‘he questlon can be taken to the lowest level of aggregatron and ask,
what makes one farmer Teact dlfferently to prrces than his nerghbor" , |

- It is belreved that pnces are more 1mportant in‘a rnaore commerctahzed economy so |

f armers exhxbttmg hrgher 1evels of commercrahzataon are beheved to be: more responswe to '

"fpnce changes m the way predncted by economrc theory As well it is possrble that as a system "

. - ) . B v' - _'.‘.'



'"4*becomes more‘rcommercialized it needs jt'o'increas'e its‘ production'v".su‘rplus to 5have'~enough to' ' ,
trade for other goode"l'he reahzatron by farr‘riers of. a nwd f o;hrg}rer productrvxty may be a
strong mcentrve to ‘the adoptron of new technologles The farmmg system ol' Nanflo isin

RS transmon between subSrstence and: commercrahzauon There are varnous subsrstence ‘

| characterrstrcs such as growmg crops on\y for home consumpnon but there are also other B
actrvmes whrch are of" a purely comme rcial nature The system seems to be openmg its .
boundarres at the gconomic. mterface by usmg chemrcaf 1nputs and selhng parts of th;r crop
The actrvrtres wrthrn the system are closely rnterrelated w1th each other and dependent on each
other Thus stubble is used to f eed the ammals and the ammals are used to plough the land
where the: crops are grown Srmrlarly all other actrvmes of the system are mterrelated and add

" to the system 's comp'lexrty whrch is a characterrstrc of subsrstence f: armmg systems |

% The problem of supply response in underdeveloped agrrculture has been wrdely '

_' researched Nevertheless one of the maJor problems in undertakmg this research is. to frnd or
collect corrfplete and adequate data to do a tradrtronal analysrs of supply response As an _ '} )
answer to thrs data problem a new techmque to obtain 1nformatron oh supply response was

devel.oped and tested in tlie’fteld Thts methodology trrﬁ to mdtrectly estrmate supply response

s to prlce changes by comwg beans wrth the other mam crop in the system and measurmg

\how much more or less valuable beans become wrth respect to the other crop in the system as.

; '_the pnce of beans is hypothetrcally changed

] - 3

A good understandmg of the factors affectmg response could not be achreved wrth a ;-
parual look at the parttcular problem of concern, such as prxce or productron of beans 'I'hts
is especrally 1he case in-a socrety/where fmancral gam is not the only or the mam concern of
;ts members. A farrmng system f ramework is. developed and used in the exploratxon of the
placegf prtces technology and other factors affectmg producuon decrsrons in the system ln =
| thrs way. all element,‘s of the system are contemplated m therr relatxonshrp w:th all the other
| ‘ elements of the system The system is also studred rn. 1ts relatronshrps to other systems and the}

envrronment surroundrng the system The charactcnzatxon of the systern is based on

-cross- sectronal nﬁoeconomrc data collected at the farm le-veLw ; T
» : ) ‘ o& ) l v N » A



The area of study is found m the Southwestem comer of Colombra in thedepanment [
ot provmce of‘ Nartilo (Frgure 1. 1) Colon‘lbra is the country in the Northem extreme of

' Somh Amerrca bounded by Panama the Pacrf ic and Atlantrc Oceans to the North and

o i

ap . Ecuador Peru Braul and Venezuela to the Soutn The country 's proxrrmty to lhe Equator

' v"to the oceans and lts varred topography suggest ‘a subdrvrsxon of the cguntry tnto at least ftve .

P I

drstmctrve regrons These are the Eastern Platns the Pacific CoaSt regron . the Amazon Basrn
| the: Atlantrc Coast regron and the Interandean zonel ? Nartno has land in the Pacrfrc
.'_Andean and Amazomc zones. The area of studyj however 1s wrthtn the Andean regrOn
.relauvely 1solated f rom thc polrtrcal and cultural eenter of the country The sampled farms are
R * located in the vvalley formed by the Central Orrental and Occrdental Mountarn ranges |

Nam”lo ) one ‘of the less develbped provmces of Colombra m economrc socral and polrtrcal

-=:teems—as—was fi ound in a study by Stollbrock3 The marn economtc sector of Nanflo 1s . L ,

IR

"agrrculture the mam crops a’“’heat barley potatoes beans, sugar cane marze and _'
h

. plamtam 'T dif ferent crops are f ound m dtfferent mrcro regrons defmed by alttLude
characterrstrcs‘ R | o
.B. Ob]ectrves and Srgmfrcanc)z ‘» </ R . ‘ EE .

The specrf ic ObJeCthCS of thls research are: .
.

"1, To gam a wholrstrc understandmg of the l‘ armtng system of' Southern Nanflo Colombta

. in. order to rdentrfy the role of pnces and new technology on changes takrng place Wlthln - 'f

P the,system e R o o

"2 To develop an alternatrve metho to me%ure supply response of small semi- subsnttence e

B . v W,
: f armers where prrces are not the pnrmry decrsron criterion. C T

'\

o lW Jansen "Market Impact on. Cassava S Development Potenual in the Atlantrc -
Coast - Region of Colombra drss Wagenmgen Unrversrty of Wagemngen 1986 pp
32-36. S - 5

" H. J. Blutstein, et. al., Area Handbook for Colombra 3rd. ed (Washrngton “The

" < American -University, 1977) _
‘W. Stollbrock, "E/ Deseqwhbrro Regronal en Colombta Econamta CoIombrana June :

. 1986, pp. 45-57. . .
‘Unidad Regional -de Planifi caclén Agropecuarla ( URPA ) Plan Operativo 1985—1986
( Pasto: Mrmsleno de Agrrcultura Gobernacrén de Nar?ho 1985) p. 2. '_' » :
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73, To measure the pnce responsrveness of small farmers ata hrgh degree of dtsaggregatron

' 4 To 1dent1f y the hnkages between technologtcal change and prtce response

PR

) 5 To 1dent1f y the factors whrch affect pnce response of farmers

The srgmf 1cance of this study hes in the rdentrf tcatron of factors whtch are 1mportant

o determmants m farmers behavror thh respect to prrces mcludmg among these factors the

contacts of. the farmer thh the techmcal environment. Thrs could allow the polrcy maker to

e )

: lrmplement alternatrve pohcres to price’ mcenuves whft:h wrll pave the way fo or. prrce pohcy to
‘have the desrred effect on the desrred group of socrety As well it is hoped that the

. methodology developed here~wrﬂ be usef ul 1o other researchers 1n dealing wrth the problems of

- v

A Y

,data CO“CCUQI’] in developmg countnes R P ' S .

The srgmf icance of applymg thrs research to beans ina sem1 subsrstence economy is

4

- 'twof ald. On the one hand beans are an’ mexpenswe source of protem to low 1ncome rural and

e

urban consumers in Latm Amenca and: parts of Afrtcas On the other hand m many parts of .

South and Central Amertca they are'a. small farmer crop6 Southem Narrflo is representatlve

. of thrs srtuatlon The rmportance of mcreaSmg bean productron is to mcrease the avarlabthty '

»of beans for low income urban consumers also 1f producers see a- surplus in therr productron

they may mcrease therr consumptron of thrs crop, which 1s low in the area of study. s1nce
T

beans are consrdered a cash crop and are savedfor the' market rather than for on-farm

) «consumaption. Price incentives, may not be suff icient to induce‘increased"production as well

they may bring acout: htgher COSTS 10 ‘CORSUMers or budget def icits to the treasury if prrces are

SubSIdlZed f or. consumers The mtroducuon of new. technologtes to mcrease producuvrty
. ( 0]

. becomes of paramount tmportance in achlevmg m@eased productton if the technology is

approprxate and if the farmers are wrllmg and able to accept 1t Assummg that the technology

is appropriate to the parucular- f-armmg_system in ‘whxc‘h it is bemg-tntroduced, it would be -

' 'Usef ul to know what dis'tlnguishes farmers who ado‘pt the technology and are informed about

it f rom f armers who are very resxstant to change At thls pomt the aspect of new technology

}
‘CIAT, "Potentral for. Field Beans in Eastern Afrxca " Proceedmgs of a Regronal o
Workshop ' held in Lilongwe, Malawi, 9-14 March, 1980. (Cali: CIAT, 1981) ‘
‘D. Pachico, "Bean Technology for Small Farmers ~Biological, Economrc and Pohcy

Issues, " Agncultural Admmtstrauon Vol 15 (1984) p. 12. :




' 'becomes closely kmtted to the problem of pnce mcenuve response This suppqrts some '
authors contention of a need for balanced pohcy" ice. pnce and non pnce (technology)
'_pohcy We conclude that these two elernents are closely mterrelated and for development to

k]

. "occur one cannot occur wrthout the other

C. Orgamzatlon of the Thests : R

7\\Once the problem has been defi med in chapter one a drscussron of f armmg systems
: "‘-‘concepts begms the body of thrs Study, to clanfy to the reader whrch def mmons wtre used .
' . 'and how the farmmg system of Naru’lo rs looked at Chapter two also revrews the ways whxch .
I. economtsts haVe used to theasure productlon response to pnces A summary of pertment
: :.", ' elasucmes is given for. compansan'purposes .at the end of this chapter The hypotheses are = -
P based on the f indings of the lrterature revrewed in thrs chapter and the res‘pectrVe elastxcrty |
:esttmates o & | | ' |
Chapter three descnbes the methodology and data used m the study (,hapter f our
contams the descrxptxon of the partrcular farmmg system' of Nanﬂo to allow the reader a
1'preV1ew of the place of beans and other crops m'the system as .well as the specxf ic. . |
input- output charactertstrcs goals of the system, constramts of the system and methods '.j'
: .whrch farmers use to deal with such envuonmental constramts v |
‘ Chapter fnve presents the descnptxon and mterpretauon of the results of the research »

Fina y, chapter srx is an attempt to summanze the fi mdmgs pomt out the lrmttatlons of thts

' rese rch and pro@e reader wrth a conclusron whxch can be dfaw wn ?om the results

LI

) ’R Knshna "Some Aspects of Agrtcultural GtOWth Pnee Polncy and Eqmty in - C
Developmg Countnes -Fodd Research lnstnute Smdr Vol.: - XVIL; No 1982

. . . , L - ,;.



A products and by products of the system' '

°.IL LITERATURE REVIEW AND THEORETICAL CONCEPTS -

o
A Farmmg Systems

Most def initions and conceptualrzatrons of. farmmg systems agree in three main

, aspects Frrstly. that all systerﬁs are purposef ul, secondly, t_hat systems unply a

: 'transf ormatron of rnputs rntp outputs and thrrdly that they forrn part of a 1arger system and

are themselves comprrsed of subsyStems

Speddmg prowdes some. basrc gurdehnes for conceptuahzatron of. agrrcultural systems :

: 'These rnclude the purp05e of the system the boundanes asa way of decrdmg what is 1nSrde e

‘and’ what is outsrde the system the context or extern,al envrronment in whrch the system -

. operates the components of the system and therr mteractrorrror relatronshrps the resources o

-

whrch the systems use, as well as the mputs whrch emanate from outsrde the system and

f-mally the desrred as well as the mcrdental but useful out(puts of the system that- 1Nb(l'mjal

I

Ruthenberg srmllarly defines the characterrstrcs of farms as a) umts rntentronally

ratronal with goal onented actrvmes b) defmed wrt’hm phy51cal boundarres or by the

economrc mteractrons which act as boundanes c) places whose actrvrtres transform rnputs -

into outputs, as wellv, the farm actryrtres_are all related to one¢ another, erther by the farmer s

'management'declsionsor by ‘biological and physical int‘erac‘tions.'vd) affected in their structure

o by the environment t.hrough extemal'. relations The environment in this 'case involves the ’

- Press, 1980) p 9.
- VIbid.

‘_chmate mstrtutrons £conomic chmate and even the knowledge of the farmer on agncultural
‘tethmques or mnovatrons e) ref lectmg "the krnd and the strength of the extemal relauons rzn
, 'mteractron wrth the kind and the strength of. the mternal relatrons’ " 'I'hrs xnteractron is -

- reflected in the f arm structure’°

v

lC R. W, Speddmg, The Brology of Agrrcultural Systems (Lond(g Acadcmrc Press |
1977),  pp-24-5..
*Hans Ruthenberg, Farmmg Systems m the Tropr 2nd ed. (Oxford Claréndon

e
Y
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radtatron and rarn

Some minor drf ferences in conceptualtzatron mclude Speddmg $ drvrston of mputs mto

energy or matenal mputs as is the case of solar radratron Vs, water“ Ruthenberg in contrast .

”drv:des inputs and outputs mto econorruc and noneconomrc bemg economrc those 1nputs and

outputs whrch can be bought or sold or which have an opportunrty cost. Non econormc mputs :

are those whrch f T0m the pomt of vrew - of- the farmer are free and could rnclude solar _;A

- Given the complexrty of systems tradrtronally people have studied the components of

--the system mdependently of each other As Speddmg pomts out it IS rmportant to mclude and

’ "'_» study the 1nteractron of the components of the system 10 obtam a thorough understandmg of

-~

. the system Systems theory attempts to do thrs by studyrng the system and the relationships

- among the components of the system sometrmes called subsystems as well as looltmg at the ~

re‘atronshtps of the system of mterest wrth its environment and other systems. e

: t
Some defrmtrons=of farmrng systems however still fall trrto the tradrtronal pattern of

' _‘ drvrsron of- the system Robert D. Hart f or example argues that systems are arranged in a

hrerarchrcal order and there are systems at lower levels such as the crop and. antmal

systems“ The farm rtself is part of a larger regtonal system The regtonal‘ agncultur{il system

rs composed of other:f; arms the market and credrt rnstrtutrons and the mf rastructure whrch
'tres all these centers or rnstrtu'trons together The f arm is formed of subsysrems whrch can be

called agroecesystems and at the same trme are compnsed of crop. and anrmal systems There -

1s also what he- calls a socio- economtc subsystem whrch mcludes the physrcal area of the farm |

o and the: economrc exchanges of the f amily and management decrsrons that occur wrthrn the
household All these subsystems interact through the flow of energy and matertals to form the _

, f arm system

uC R W Speddmg, The B tology of Agrcultu Syt_s (London Academrc

- Press, 1977.)
- 3*Robeén D. Hart, "An Ecologrcal Systems Conoeptual Framework for Agncultural
.. Reséarch and Development in Readings in Farming Sy @ esearch- and "
i  Development, ed. W. W. Shaner, P. F. Philipp, and W. Schmehl (Boulder
- Colorado: Westvrew Press, 1982) pp 44- 58 . - /_

;\
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-dependmg -on the needs of- the members of the household

-8
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Davrd W. Norman asserts that ¥ farmmg system is. the result of a cornplex mteractron

"j'_'of a number of. mterdependent components; Norman Srmmons and Hays drvrde the

.

’ ,envrronment that affects the.farm into "human" and techmcal' elements" The techmcal

" -

elements in the envrronment mclude ramfall temperature and sorl type They rmpOse

constraints m the cultwatron and cropprng practrces in the farm. The hUman elements mclude

 social and cultural customs and economrc constrarnts and are those equrvalent to Hart’ s socro
’ eronomrc subsystem The humah elements are f urther drvrded mto exogenous and endogenous

f actors which rnﬂuen@f‘farmer 'S decrsrons The exogenous factors rnclude the predomrnant

>

-norms and behef s as well as the mstrtutrons whrch mteract with the farm Hrstory could be

sard Yo be part of the exogenous factors smce thefknowledge acqurred through trme and the :

* innovations made mfluence the way people: act today .The endogenous factors are those over
- which the farmer has some control but whrch also compel hrm to act ina: certam manner. For

example the size and structure of thefamrly mfluence a farmer’ s decrsron on labor allocatron

*

-~

The view. taken in thrs study is more mchq,ed towards Ruthenberg S def mrtron of

o f arming. systems in whtch the farmer is at the center of the system and the socro econOmrc

systems are not outside of the farm but within Qboundarres of the farm where economic

”

exchanges take place” The farmmg system. then ceases to ‘be a purely: physrcal unit but '

_becomes a Teunion of actrvrtres and 1nteractrons which affect the. productron processes of the

farm. -
: » : :
The f arm subsystems are related through the human actrvrtres of the farmer that is,

the f: arm system would not be wrthout a fiuman element who woulcl act in all the subsystems :

theref ore bnngmg them together mto one farm system. In thrs sense there is not'a hierarchy

of systems mteractmg through the ﬂow of energy There are systems (btologrcal sorls

v

PDavid W Norman, "Defmmg a Farmrng System”, ‘ﬁ: ‘@rsggctrves on Farmin
‘Systems” Research and Extension, ed. Pcter E. Hrldebrand (Boulder Lynne Remner
Publishers, *1986), ‘1986), p.32-3..

M“David WZ; Norman, Emmy B: Srmmpns and Henry M. Hays - Farming Systems in.

-the therran Savanna Research Strategres for Devglopment (Boulder. Westvrew
Press, 1982) G
“Ruthenberg S Farmmn Systems rn the rop‘lc pp 4 5

B :"-i




= -:amrnal) whrch becdme subsystems of a farm system in the efforts of marn to appropnate the. :.
productron from them thereby transformmg them by addtng or extractmg mputs or matenals_ -’,_
v“(e 8 fertrlrzer mtnerals water, etc ) and brmgmg them together through the flow. of these |
'new mputs whrch comefromker subsystems thereby creatmg f]ows of energy around the

. farm 4n other words when man comes toan ecologrcal system and decrdes to take some -
”,plants out for hrs use he i is domg no more than -an ammal in the ecologtcal cham does

| However when this man decrdes to plant some seeds htmself add compost take out weeds
/-that he cannot use and txll the 1and thereby changmg its. structure he is. ef fectrvely

| transf’ ormmg an ecologtcal system mto another one whtch can be called af armmg system The

transformatron of the ecologrcal system at first 1mp11es a dtsequthbrmm of thts natural R

system, or the ecologtcal system m tts natural state the f armmg system has therefore to find

. ways of bnngmg equthbnum to- thrs new system Thrs compnses all the acthttes that take

' ﬂﬁe inthe f arm,/and become the purpose of the system Its purpose is to obtam more than o
“:the natural ecologtcal system ‘can supply 'out also to fi rnd an equrhbnum so the. system wrll
not be depleted very soon Ruthenberg explams how once an ecologtcal system has been %’
transf ormed into an agncultural system man has to, through the use of mputs mamtarn ug:?
"W

“producthty, and prevent 1t from falhng into’ a "low level steady state of equthbrtum"‘? e

Systems are therefore always changrng Farmers are always searchmg forwa

: dtsequthbnum to other parts of the system For example agrtcultural tec'"_ o‘k}gy has ’

produwd herbtcrdes ‘which have dtsplaced J4deg in-labor- surplus econormes. produad

undesrrable s1de ef fects m the: sorl and i incre ased the deforestatton rate dramattcally in some } Wt

@

. areas”

[T
-

"“Ruthenberg s Farmmg S)’stems in ge .T m . PP 9 13 R '
Jones. and' Wallace, "Social - Science in FSR: Conclusions - and Future Dtrecuons in.
~ Jones and Wallace, (eds) Socral ‘Sciences and Farmrng Sys @ Research (Bouldcr

_ Westvrew Press 1986)
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Changes occurrmg within the system developed by farmers within the system are lees ‘

_ drastrc they f ollow more srrloothly from wrthm the system Changes mtroduced from outside’

. the system on the other hand may need a lot nore adaptmg from various parts of the :

C system or they Gan have drsequrhbratmg consequences m the system Thrs is why farmmg ’

system.

- . systems. studtes usually try to fmd the effects of new technologtes ina system or to determme :

the appropnateness of thts new technology before it is tntroduced mto the system -‘
) Thus when changes occur 0utsnde the f arrh system whtch affect farmers they may not

be able to adjust 1mmed1ately to'such changes because they are generated outsrde the system.

' Accordmg 10 Ruthenberg farmers may not perceive certarn factors outsrde therr envrrogment

or they may mterpret these f actors wrong therefore producmg unexpected results on the part

-

. of the f armer.

This research looks at the boundarxes from the farm to the outer envrronment in |
trymg to understand what characterrstrcs of farmers stops them from etther percewmg ‘price
mcentrves or 1f they percerve them from reactmg to them in the expected manner a3 defmed
by economic theory. _ S - | " j - i N
Summary of Farmmg Systems Concepts .

» Recaprtulatmg, then, we have in our defrmtron of a f armtng system the farm at the :
center of the acuvmes The farmer controls or. sometrmes Just deals wrth his environment, to

_obtam the maxrmum he can without creatmg\strong drsequrhbnum m'any other parts of .the

ln the boundartes with the agronomlc (brologrcal and physrcal) envrronment there 1s a

tendency p close the system from these mﬂuences through the use of mputs but on the

boundaries. w1th the: economrq;mnronment there is a tendency to open the system by relymg :

L more and more ‘on purchased inputs, and on the market for the dtsposal of crops As the -

biologic and physrcal envrronmenﬁs each Ume more successfully 1solated (or enclosed)

farmers can increase productron beyond thetr basic needs. They therefore have to drspose of |

the surplus somewhere else to obtam cash to purchase the new mputs The increased
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: ”commercialization of the system then seems to work through a f adback ef fect That is, there

s a small change in one part of the: system and thrs part sends srgnals 10 other parts of thez

- system that they have to change Once these new parts. change they send srgnals 10 all other -

-

S

parts toxchange and $O on. Change is thus'an ongomg process and a system is never statrc(‘

The purpose of the farmer is to close his system at the boundarres but whrle the

brologrcal boundanes are berng closed ‘the farmer has to deal wrth the opemng of: the system _

{
at the economic boundanes

Change is 1mplrcn inthis 1dea of 1rnprovxng the system Ruthenberg does show
possrble venues of change from Ley systems to Permanent CuItrvatton Systems to hrghly
techntf ied’ systems“ “Within thts perspecttve then rt can be argued that not all parts of the’
system srmultaneously change at the same ttme and in the same proportton Some thrngs

change frrst and adJustments have to bb made to adjust to that change The need for a change

_iri the way-of cultwatron or use of technology may be evxdent or suspected ina commumty.

but the farmer s mind may be holdmg on to tradmonal 1deology. dtsallowmg ‘the ad;ustment .

process to take place Wrthxn this: perspectxve it could be argued that f armers in Nanﬂo may

" not have adJusted to changes takmg place in therr environment, such as the market place or

government tnstrtutrons For this reason a method of deahng wrth change for some farmers

may be to close the system at the economic boundartes thereby 1solattng the System f rom..

economrc envrronmental eff ects

<+

Bconomtsts concerned wrth the transf er of technology are especrally c0ncerned wrth
the farrmng systems approach srnce by mtroducmg approprtate technology they try to

minimize the adJustments needed to embrace the new technology in its totahty

o The next sectton deals with the methods' whrch researchers have used to explam the o
"y A

strength of the links of the f armtng system wrth the economtc envrronment marnly m the way

of farmers responsrveness to changes in economtc factors such as pnces

K

7 ¥ Ruthenberg's ,Farming Systems in -the Tropics.

R . ’ . . + .
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B. Supply Response S o o o e

'v ’v.flntroductlon 3 _ TR o
‘The boundary of the f armmg system wrth the marketmg system 1s formed by the o .'

"monetary transactrons exther in the purchase of mputs or on the sale o‘f‘ outputs The

' partrcu!ar issue in thrs research is the exploratton of one aspect of these lrnkages that whrch

relates. outputs and prrces In subsrstence economies these lrnkages are-very weak or _

nonexrstent The convenuonal methods of measurmg the strength of these relatronshrps is with

“price elastrcrty of supply

vConcept of Price Elastrcrty of Supply [ o

e The elastrcrty of supply is a measure of sensmvrty of supply or. productlon 10 prxce 3

Q-

changes It expresses the percentage change in quantrty supplred that results fro\r‘rr a one

; percent change in prrce other factors held constari,t Algebrarca]ly pnce elasticity of supply rs |
» .

expressed as ETTI

:._'_f~14,(aQ4ap,)<g/<§>‘-¢,'r (dQ/Q)/:(dP/PA)_ o S i |

- where Q = quantity supplied and P = price. - e S
5 gg- Etonomrc theory predT cts that quantrty supplred mcreases when prtces mcrease

4\1
& g}vﬁr'tvhe nature of. agrrculture this is not always the case. Supply is sa)d to be

- f.. ‘-e‘%\ﬂeﬂ-the elasmcrty estrmate is greater than one. That is, when prices: mcrease by one
perceg? quanuty supphed mcreases b) more than one percent An elasticity estrmate between

a

zero a,nd one denotes an inelastic supply A negative elastrcrty > on the other hand represents
an mverse relattonshtp between supply and prrces which contradicts the predrctrons of
economic theory Nevertheless neganve elastrcmes f or some crops have’ been estrmated in

developmg countrres



: ( Elasttcrty can vary for the same crop from the short run to the long run. In general
o in the long TUR there is more time for ad]ustment Jand all resources are vartable 50 supply rs
( _ more elasttc than in the short Tun where resources and tnputs are relatrvely fiked On the
other hand it is also argued that aggregate supply of agnculture is: less elasttc than the: supply
of mdrvrdual crops Thts proposrtron stems from the fact that it can be very dtfftcult to e
mcrease the land base for agrrculture whereas it is relatrvely easy to sw tch resourzes among
- c1ops. | | > _
| Elastrcrttes reflect the average response of a group of f armers who in reahty may have

3 "ponses to: prrces In this way, if some farmers wrthm a.sample have a very strong

negauve response and other farmers have a strong pOSlIlVC response to the. same p,nce change -

4 the ultrmate result i. e.; the calculated elastrcrty. showsskttle oI no aggregate change" On

»

' the other hand elastrcrtres may “reflect the response of only a mmortty of f armers who may

.

own large extensrons of lan/d\l\e very large producers of the country who have a ma;or

contrtbutton to total productton Nevertheless price elasttcrty of supply is the most usef ul and ‘

o

most used measurement of ,agrtcultural_produeuon respo_nsweness to prtce changes.

C. Discussion of Mcthods of Measunng Price Elastlclty oi Supply - =
' By farthe¢ most commonly‘used method to estrmate price’ elastrcrty of supply is. based :
on the Nerlovxan drstnbuted lag model Nerlove apphed this model to the study of- cotton
wheat and maize m the Umted Stateszo 'llhe populartty of thts method is well documented in
' Askarsand Cumrmngs survey of elasttcmes n, In thrs work many esttmates are presented\\ll-v
| of Wthh have been estlmated wrth Nerlove s method or an updated versron of the same

_ Nerlovg s model callsulated actual output as a functro't of lagged past and expected pnces as -

well as expected or desrred area. The source of data for this model 1s always ttme sertes

.

Y], W. Mellor "The Subsrstence Farmer in Tradtttonal Econormes tn Subsrgtence
~ Agriculture and Economic Development, C. R. Wharton ed. (Chrcago “Aldine -

Publishing Company, 1969) pp. 209-27. . a
M. Nerlove, The Dynamics of Su upply: . Estrmatron of Farmers "5esmnsc to Pn
(Balumore The John ‘Hopkins Press, 1958) B -

 YH. Askari and ‘J, T. Cummmgs. Aggcultural S_p_p_y ___m (New York
_Praeger, 1976) . SR




| , 'ARIMA model .

: of the crrcumstances change

Many authors have used a basic Nerlovran model but have altered it to solve some of

: JlS madequacres The main alteratrons to the model resrde m

1. The mclusron of non- prrce and non area vanables such as yrelds as in Behrman s study

+.of Thai agrrculture Behrman mcluded varrables s\uch as: weather and teclmology tor take s

4

* into. account unexpected changes in output .- : f' B " r

2. The use of nonlmear methods of calculauon or methods of calculatrou wirch avord the
. . ‘ oy .
. correlatron of the error term, whrch is commonplace when usmg OLS wrth trme serres

. -.data One such method is maxrmum hkehhood estrmatron ‘One example apphed to o

: .underdeveloped agrrculture is Narayana and Shah s study of Kenylan agrrculture usmg an = .‘

2

: 3 ¥ The adaptatlon of the model to non- annual crops

One of the main mc0nvemces m psing a Nerlowan model forghe estrmatrén of - "

elastrcmes in underdeveloped agrrculture is the drffrculty -of obtamrng reliable and complete

-trme serres data Furthermore the estrmates obtam from thrs method descrrbe what

n

R _ happened hrstoncally and are not necessanly good predrctors of what wrll happen when some

. : 7
; In more: recent years; Nerlove hrmself has recogmzed some of the problems of bl

* 13

'adapung hlS model to the study of underdeveloped agrtculture

: The madequacy of the. basrc supply response model to dtsentangle the forces shapmg
agricultural supply in the context.of a developing economy is far more serious. We
* are lacking both the necessary theoretrcal and econometrrc tools and the basrc data.
(my underlrnmg)" : s _ _

As a response to these problems’ other methods of estrmatmg prrce el 1 trcxty of supply
) S

from cross- secnon data have been developed Peterson applied regressron analysrs dxrectly to

cross-sectional data of productron and prtces from many deve,oped and underdevemped

" countries wrth the obJectrve of measurmg_the Jost output capsed .by pohcres_ m'some countrtes o

& 7
a

o - 4
_ “J R Behrrnan Supply Response in Underdevelcmed Agnculture (Arnsterdam North l,
‘Holland Publishing” Company, 1968)

. BN, S."'S, Narayana and ‘M. M. Shah, "Farm - Supply Response in’ Kenya

- 'European Review of" Agricultural Economtc_:§ Vol. 11-1. (1984), ‘pp: 85:105
M. Nerlove, "The. Dynaiﬁrcs of Supply Restrospect and Prospect AJAE Vol. -
516 (1979) p. 886. _

o

’n



Whlch keep agrlcultural pnces low“ B ‘ _
One of the problems assocrated wrth thrs method of analysrs is to f ind data wrth §
suf flClent vartatron to allow esttmanon thhm one regrq§ vanatlon may be hard to
’ accompltsh Another source of error is that the parameters in the model may refle{t other
factors dif ferent to prrces relevant to'the regron and therefore mclude long run parameters B
and- not only those f ound by short run esttmates where everythmg else 1s kept constant |
Fu,rthermore for the. supply f unctron to be relevant actual supply shrf teﬁs have to. be
x’cluded in’ the equatlon and these shtf ters should not be correlated wrth demand shnf ters" '
Nerlovran models furthermore are very hmrted to f tndmg the mfluences of ﬂnces in -
productlon wrth httle regard to: specxf 1c f armmg system charactenstrcs Wthh help in t‘te

determmatron of productron

Other methods of estrmatmg prlce elastrcrty of supply f rom crosg section data isea ,"5 o

productton funetlon approach and lmear programmrng These methods are sometlmes called
normattve wh1le regressron models such as Nerlove $, are. called posmve models

3“5-"" ' Accordtng to Economrc Theory, m an economy thh perfect competmon and in. whrch
economtc untts atm to maxtmxze prof 1ts the supply functron of a f irm can be denved f rom its a
productlon f unctron An example of the use of a productton f unctxon approach to esttmate :
pnce elasucmes is Gardner s study In thns study. Gardner denved own ‘and cross pnce

elasttcmes of supply in a two product two mput case?’. ,

_ Lmear programmmg models on the other hand srmulate optxmal quantmes proch:lced
to dnf f erent pnces" Many optlons have been developed to make lmear programmmg models
more reahstrc These models can be monopenod or polypenod that 1s. in monopenod models

resource constramts do not change whrle in poly od;models_ res_ources_ may change- accordm_g

2’W Peterson ‘ "lnternauonal Farm Pnces and the Socxal Cost of Cheap Food

_ Policies,” AJAE Vol 61 (1979) pp. 12- 21

“Ibid, . ‘ K ’ '

B, L. Gardner, "Determmants of - Supply Elasttcrty m lnterdependent Markets
AJAE Vol. 61-3 (Aug 1979) pp. 463-75.

BK Cowhng and T. XK. Gardner, "Analytical Models. for Estrmatmg Supply o
. Relations 'in the Agri ural Sector " g of Aj cultural Economtcs Vol 1_5--3. L
(June 1963) pp 439 50 : Sl : Lo

; : . RV e . - l . e ot
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to output generauon in earher perrods and dependmg on behavmral patterns assumed for

.

\

»example in the case of savrng propensrty Furthermore recursrve programmmg models may
__mclude constramts dertved from time- senes data and therefore restrrct the transfefence of
resources among enterprtses and hrmtmg technologtcal dtffus1on The "ﬂexrbrlrty coefftcrents

‘thus obtamed are srmrlar to adJustment coeffrcrents of d‘stmbuted lag models These models

‘ -,mclude real data and the mclusron of restrrcuons Whlch srmulate rrsk aversron of producers
]

: {
presents a distinct advantage f rom Ner]ovran tyge of studres whrch have not been able toJ +

o
23

' mcorporate risk vanables" O ,
: lrnear_program_rnmg model to a region ofit uatemala‘ 3,

Pomareda‘ and bSar‘nayOa divid__ LT sample mto large and small f armers and

-fmcluded a measure of risk aversron Wthh was htgher for small farmers,. ‘oased o Jinplrrcal, ‘ .

evrdence Small\farmers were those wrth holdmgs of less than erght hectares and they '

concentrated their producuon on rrce cassave, matze in monoculture and matze in assocrauon _
1 e . , .

wrth erther beans or sesame
: [

Y The model is qurte flexrble since’ xt allows for several ways to produce each crop but
subject to hmrted resources A shrft in the use of labor machmery and :mmal power ts seen
asa movement along the productron f unction,. smce these factors are consrdered substrtutes
An mcrease in yield from fertilizer or chemtcal mput apphcatton or better cultural practtces rs

'n,

E consrdered a shtft of the producuon 1soquant
o Though normative models of. Qupply estrmatton take many characterrstrcs of the farm :
,system into account, they are. also an aggregatton of a group of farmers “nevertheless the '
group can be strauf 1ed tnto dtfferent groups, as was done by Pomareda and Samayoa s
- drvrslon of the farmers into large and small owners and further drfferentratrng them by therr
.rtsk aversion coeffrctent - ‘. Ce | o RERREE ' '
Some of the drawbacks of the Cross- sectton models are the rnclusron of assumptrons | e

3 of producers obJectrves such as prof it maxrmrzatron In Other words as Trmmer Falcon and

’

.

»lpid. | ‘ RS o
" %C,’ Pomateda and 0. Samayoa "Area and Yield . Response 10 Qrtce Pohcy A Case
»Study in Guatemala C. A." AJAE Vol 61 (Nov 1979) pp 683-6. "



,Pearson put gt, these studaes assume what is sought i e. the extent to whrch f armers respond

' -to price changes They ascbrtam that these estrmates are useful for plaemg upper bounds to

v

plausrble f armer res‘ponsweness More \mf ormatton however 1s needed on the productton

' process m order to make predtcnons of pI‘lCC elastrcntt..s of supply As well f actor pnces must ’

~be. known and there is no Toom, for econormes or dtseconomres of scale” -
Other studles whrch mcorporate other f armtng systems charactertsttcs and allow for
dif ferent behavror other than maxrmwatton of fi mancral gams are those whlch try | to

_ mcorporate the consumer and producer aspects of f armers m less developed agncultures

; -These studles usually try 10 modeI an agrxcultural household by usmg the producuon funcnon e

- approacy in whrch the farmer is assumed to maxrmrze utlhly sub]ect to lersure ume avarlable

' (farmly labor) comurnpuon “k or mcome cynsuamts Chthrro Naka;rma developed SOme,j_

f \ models usmg thls approach dmdmg farms mto four groups, accordmg to the degree of htred

' v‘ labor used on the farm and the" levét of commercrahzatron of such f arms”

model of thrs type 10 estrmate the elastxctty of marketed surplus in Srerra LeOne I hlS study.
Strauss mcorporates productlon and consumpuon cmena by havmg the f armer ‘ma mize '

- prof 1ts f rOm a productron functron and utility subject to full mcome and time constr 'mts”

Barnum and Squtre apphed a srmtlar model in Malaysta" As complcle or accurate as f

Barnum and Squrre s model may be 1t must be pomted out that for. thts work 839 households | -

" ;:"C P Trmmer W, P. Falcon and S Pcarson. _ﬂ Pohcy alysi ‘
(Baltimore: -The John Hopkins Umversxty ess,” 1983) ‘

3C. Nakajima, - "Stbsistence and Commercial -Family Farms" Som' .Theoreucal Models ;

' of ‘Subjective - Equlhgwm in- Subsistence Agriculture and- Econornic - .Devélopment, ed
R. Wharton, Jr% (Chicago: Aldine Publishing - Company, . 1969) pP. 165-85;
”f Strauss, "Marketed Surpluses of Agncultura] Households in Sterra L&’ AJAE
Vol 663 (Aug ”"1984) pp 321-M. o

N..B vl Modcl g{wggx_l ggultura ousem jlb_ g and
. pkms Umverstty Prpss. 1979) F
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c Companson of the Methods and Rosults Obtarned from these Methods IR

Productrog‘functron estrmatron and lrnear programmrng are srmrlar methods

' conceptually but they drf f er m that lmear programmmg assumes ze10 varrance throughout .
Thrs,means that the mput ratro is assumed to be the same for all producers Both methods

' assume maxrmrzatron subJect to constrarnts btit lmear programmmg allows f or the mclusron

of mequaftres whrch permrts the non use uf Tesources. In productron f unctron estmratmn

' thcre are usually only two crops or. groups of crops consrdered whrle it is easrer to consrder

- many crops in Irnear programmrng” In summary, in comparrson with the pgoductron
T v

g f unctron model the lrnear programmrng model rs less l‘lexrble because of its assumptrons but

‘=

it fs. mor% flexrble becausc it can mclude more constrarnts

On empmcal grounds eIasttcmes obtamed f rom trme series. analysrs are usually |
:consrdered more relrable but when compared wrth cross section results it rs not obvrous whrch. .
estrmates are mo-e accurate erf and Bawden compareH“ estrmates obtamed from regressron o

- of trme series data’ wrth supply functtons derrved fr rom productron f uncttons for various |

e

"“lengths of run and of vanous l‘ orms" They found that dif f erent elastrcrty estimates are

L

,"obtamed dependmg on the specrftcatron of the productron f unctron and found that the
‘ «

logartthmtc function provrded erroneous predrctrons As well they thought that estrmates

‘ obtamed f rom derrved supp]y functrons were. over- sensrtrve to changes in “the length of run

" Fmally they. concluded that derwed supply elasttcrtres are not consrstently under or ey
‘. overesumatmg -the magmtude or direction of bras, s?metrmes overestrmatrng and.sometim'es" L

' underestrmatmg actual output” : o . Y : , _

| In. testmg the predrctrve accuracy of both kmds of estrmates Shumway et al reached”

o a very drf ferent conclusron They found that hnear programmmg estrmates are half of the

trme more accurate predrctors of output than posrtrve estlmates .,

K. Cowling and' T. W Gardner, - "Analyt"ical MOdels f-o_r.Estimating' Supply o
- Relations in the Agricultural Sector" Joumal' of -Agricultural Ec':onomics Yol 15-3
(June 1963) pp. 439-50.
- L. J. Wipf and D. L. Bawden "Relrabrhty of Supply Equauons Denved from

“ Production Functrons " AJAE Vol 51-1 (Feb 1969) . -
"Ibld T . .
BC. R, Shumway and A A Chang, -Lmear Programming_.v‘er_strs-Positively

-
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As a partral conclusron 1t can be sard that eveh thgtlgh Nerlovmn models are usually :

' (:ons1dered to- provide. more reltable estrmates of elastmttes researchers face dataKnstramts

e in the apphcatron of these models to less developed countnes Apphcatron of hnear regressron

} to cross sectronal data mvolves the mtrodnctron ofrsupply sHif ter vanables and problems when
' the data does not present enough vanatron Lrnear programmlng models and those that use a"
~productton f lmcthl;l appfgmch present the advantage of permtttang strattfrcatton of producers

" but nwd very detatled data Furthermore these models must make assumpttons about the e
vproducers obJectrves ;Iht fulI objectrves of semrcornmercnal f armers tn less developed

' countnes have not as yet been pmperly specxf ed. It i is hoped that u:; method used and

. 'developed in thrs wgork will atd m the understandmg of serm commercxal producers ob_tecttves
) .j"and in the esttmatton of a dtsaggregated measure of response to prtces ' N
©The f ollowmg sectron will present the actual ecttmates of elasucxtres whtch have been

A obtamed ug;)g th;: methods outhned in thrs sectton These resul@ pomt out the achtevementS‘
~and the ltmttattons of such methods o ' o '
_‘D Esttm’.!tes of Supply Elastrcmes of Vanous Crops* A ’ R
| The study of su s,/pply elastrctttes can. be dmded m three’ broad areas Studtes of supply
elasncrty of aggregate agrtcultural productton studres of smgle crop response, and studtes of £
elasttctty esumatron of ma#teted surplus In’ thts sectton we concentrate on sxngle crop
o response studtes and also report some results of marketed surpllLs studres smce thts work
'looks at the response of a smgle crop (beans) with commercral and subsnstence |

KS

L W o
charactensttcs . e

o

The results presented in’ thrs sectton pertatn to:.

1 crops in subsrstence agnculture whtch present srmrlar charactensttos to beans in -
t fColombta obtamed from ny method : ;' o T o

2. bean and srmrlar legume pnce elastrcrtres found for erther deveIOped or develepmg

d

: ,’CODHU‘I&G

'E

. "(conrd) Esamated Supply Functions,” AJAE Vol. 59 (May 197%) pp. 344-57. °

,o



' 1. Crops in Suhsrstence Agnculture wrth Srmrlar Characterlstrcs to Beans

B wheat or on export cash crops such as cocoa, coffee rubber and palm”

Al

N aT
l P - -

3, non;price factors reported to af fect supply response of farmers.
“,':" X ’/ C : . ! :

Concernmg the first pomt most studres done On slasuemes in developmg cog,ntnes

. have been done wrth time senes Nerlovran models and on staple grams such as rice, maize and "

[N

Beans are an 1mportant f ood crop in Latm Amenca and Afnca and are usualIy a

' nutntronal complement to other cereals Given the demand for beans i in, urban centers beans

Q

can also be an 1mportant cash crop, as is the case. in Southern Nanflo Colombxa Smce in

_ o
o Narrﬂo beans are mtercropped with a subsrstence crop, malze the plantmg decrsxon is also L

determined by subsrstence charactenstlcs SRR ,

e

Marze in ’l'haxland isa crop whrch seems to parallel the bean crop in Southern Narifio.. -

’It is of ten mtercropped and a small portron of the output is consumed on the farm Behrman i

.'vapphed a Nerlovran model to maute but found that thc yreld and malana control prox1 for

K clearmg of more land vanables were usually more srgmfrcant than the expected price vanable.
‘The estxmates of prrce elasucmes obtamed by Behrman range f T0m - 2'/‘ to 4 47 for the short
run and f rom 41 10 14.13 for the long run, dependmg on the regron o In Kenya pulses
'especrally beans are often broadcast wrth marze The results obtamed from Narayana and

;Shah show that. own expected prrce of ‘maize was srgmf icant in explalmng bean~ acreage

[

.

response“ : ’ N L “ o

In Guatemala the results obtamed for marze are very interesting. The net output

) 'ﬂasucrty estrmated in this model is + .68, whrch mcludes a yield elastxcrty of + 5 The

estimate l‘ or area of maize alone 1s +1 336 but for matze assocrated it is -1. 89 ThlS means

) that pnces for maize mcrease there is an. mcrease m planungs of marze alone anda ' :

.~ decreade in maize pl_ant_ed m_ assocxatlon. The hl_gher yreldsf or monoculture theref ore .

"See or —example Askari and Cummmgs s survey of - response studies: -

. *°J; “R." Behrmar, Supply R jonse in Underdeveloped Agnculture (Amsterdam North '

Holland Pubhshmg Company,’ 1968) :
“N. S. S. Narayana and M. M. Shah, "Farm Supply Response in Kenya ‘

. ’European Review of Agrxcultural Economlcs Vol. 111 {1984), pp 85- 105



contnbute to hxgher output even 1f total area planted wrth marze Temains the same
' 'Interestrngly, monoculture 1s also more nsky. since 1t requrres hxgher expendrtures and as
reported by the authors it has hrgher vanabrhty of retums .o - . ' —
In summary, the rncreased productron of marze takes place at the expense of bean and '_
sesame productron whrch are only planted mtercroppe ‘with marzc These results are very
: relevant for the present study However 1t mys/ t be pornted out that marze seems 10 be a more
commercral crop in Guatemala than m Southern Narrﬁo As well there is a know L :__ ' _ ‘v
, complementanty of beans and maize for nutrition 1n Central Amenca 1ncludmg ’Zuatemala
| ang therefore beans are probably more a subsrstence crop 1n Guatemala than in Colc:lmbra
' Wrth this in mind, 1t can be hypothesxzed that m the ¢ case of’ Colombra. a posmve
j change in the pnce of beans is also hkely to’ mcrease tﬁgbean area planted in monoculture at
' the expense of maize productron Thts would hoWerfer only take place at pnces hrgh enough
| 'f or beans that the f armer could purchase hrs/her def rcrt of maize caused by such planttng
| changes | v . B | .
| che is an 1mportant f ood and cash crop in Tharland Barnum and Squlre reported :' o
: elastlcmes f or nce productron wrth respect to pnce rangtng f rom 02 to 11 but concluded :
that the ef feets of government pnce rnterventron on output and marketed surplus have
been essentrally il 4, v | . _ _ o
Other estrma 65 whnch may provrde a gurdehne to our study are those preseﬂed by' _
' Strauss on root crops (. 10) orls and fats ( 02) and mrscellaneous foods mcludmg legumes L
( 15) *4. These crops are consumed on the f arm’ but‘mamly sold A summary of elasncrtles ol'

»

crops similar to beans is presented in Table n.1._ LA T o o

o

’

, ac. Pomateda and 0 Salnayoa, "Area and Yreld Response 10 Prioe Polxcy A Case
' Study- in Guatemala .C. A." "AJAE ™Vol. 61 (Nov. 1979) pp 683:6. = .
-~ “H.N. Barnum and L. Squire, A Model of an Agricultural Household: Theory apg
_ Evidence, Baltimore: The John ‘Hopkins Umversrty Press, 1979) p. 95 .
43, Stra Strauss, "Marketed Surpluses of Agncultural Households in Srerra Leone AJAE
l Vol. 66-3 (Aug. 1984). pp.321-31. |
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Tnble

_Croo.a

. '----'-f-...--_-‘O---_-‘----v ---------------------------------------- 7—-‘;‘&"’-‘-
Maize: s-r a2 4.47
 'MmeH‘ _:1:v41-mu
“Maize s-r - o .68
S T -Samayga(l%l?,)
Cotton s-1 SR | o Falcon(l%«%) R
) N . e R . - ) Paklstan 4 . :.,F',".'."“
| . T LA U
- Wheat st S 0 20 ~ Falcon(1964) ~ . "
Root crops,. and 1 o ‘_ o , .
other .cereals - 20 0 ~Strauss(1984) - - Sierra -
I P R s Leome
Oils and ‘fats R © Stauss(1984) - "
 Miscellaneous . o
" (including o o e
legumes) - S Strauss(1984) ST
Sorghum s-r . . 8 - 24 Medani(1975) © ‘Sudan -
" Sorghum I-r - . S 25 - 4T Medani(1975)' AT
- Rice Lo . ,'-.02 Y] I Barnum & o Malaysra
o S L ,;\ - : : Squrre(1979) R
Source Comprled by the author ' :
' Nore Complete source mformanon ‘can be found in the brbhography

'2 Bean and Simrlar chume Elastrcmes |
- : Elasucrty estrmates for beans vary ‘widely accordmg to the coumry of study, as can be
mmmmurz ’ ' | | o
| | In the Umted States spec1f ically in Cahforma .where bean growmg isa veryv

' commercxal enterprise, estnmates of pnce elasucrty range f rom 4 to 14 1/ where the best

I predxctor is the posxtrve esumate 12. 8 ., In Bntaln in data from 1938 1953 the predrctors

obtamed by Jones, as reported m Askan and Cummmgs were 39 for the short run and 53

b

"’C R. Shumway and A A Chang, “"Linear. Programmmg versus Positiy o '
' Esumated Supply Funcnons AJAE Vol. 59 (May. 1977) pp.344-57. @4




~ Praeger, 1976)

. *"1..1980 T e

for the long run €, _
~In Kenya Narayana and Shah f ound that expected own pnce was rmportant m the |
) acreage allocauon decision. Smce beans and other pulses were often broadcast in the marze
- f relds expected bean yreld and current: maize area were also sxgmfrcant deterrnmants of pulse

pfmu%tlon ” ‘ i , /‘. | 'i Co. . : .

B4

| R Esnmates from Brale show very low and negatrve elastrcmes In many studres the

o

% pnce coef fi 1c1ents were non- s1gmf 1cant It must be remembered that beans are an unportant

Mcordmg 10 Samparo acreage planted is mdependent to bean pnces and bean

: productxon responds more to the pnce of the crop w:th whrch it is mterplanted“ Brlto s

F R

| study support these results Cross elastrcrty of bean plantmgs wrth respect to prxce of rnarze

~ was esumatgd as. 04 whxle own price elastlcmes were - 22 and 23 for the short and long

term respectrvely For yreld the bean prrce elasuerty was 58 and f o output it was 37" . .
- ”From these observanons 1t can be hypothesrzed that crops presentmg subsxstence and

commercral charactenstrcs have very 1nelast1c response to pnces it is poss:ble that a mrmmum :
;h‘

acreage must'be planted each year by the farmer to assure subsrstence Pnce response may
e
take place in growmg some extra beans wnth the speerfrc obJectwe of marketmg the excess »

f rom productron At low prodvct pnces then there may be no response of prodtrcnon
. showing: only a habrt factor’ At hxgh enough pnces elastic price response rnay be ach:eved
_ over and above subsnstener. requrrernents | | AN
. . T ot

R R ) T - . ..-.t

—

pv s . } . . . .

“H Askan and I 'I‘ Cummmgs. Agrlgultural m (New ‘

4IN.-S. S. Narayana and M. M.. Shah "Farm Supply Response in -K:en

European Review of Agricultural Econg ,-Vol. '11-1 (1984), pp8 0: j s
) Samparo "An. Analysis of the Market for *Dry. Edible. Beans in Noripeast r
- -Braazil," unpubhshed Ph.D. diss. Davis: University of California, 1974

‘ YA, J.P. Brito, "Estunazlva da Oferta de Feljao, na Micro-reglao Homogenea

-unpubhshed M. Sc diss., Lavras Escola Superlor de Agriadmra de lawa:, Brazll



Table 11.2: Supply Elasticities, Beans, Selectéd Regions

. Region . 'Es'im,ai‘ev % Somce | Observations.
California 40 141 Shumway & 1t
e . S o . Chang(1977) BRI
- Britain . o 39 - Jor}es in -Askari - s
k - . S & Cummins(1976) ) 3
' Bahia (Bratil) -2 Brio(1980) g  sr acreage

T S 3 " wor to output
" ) D o ' - '_.5,8-‘ S e : o w T to yield, -
e " . wirto maize

Brazil 31 ~ Toyaha & Pescarin ~ s-I non éignificant .
. ' \ A - (in Sampaio(1974)) S
. “ " " Lt significant
_ o 3 - o B o - X

Brazil ‘ 04 -Brandt et al - o

o o ’ . ~(in Sampa10(1974)) o
‘Brazil TR Non. sign - Paniago W I to maize
o R | R g (m Sampa10(1974)), . S

-~ " . | | I, s | - .16(S'r) L e ' ‘=v . m
@ - N e |
oo n . : ' o .' .46(1'1') . . L - - " v
Nd’ftheastern , . Non. ~si'gn. . Sampaio(1974) - . Mix of X-sect
Brazl = a g s I - -~ and time
o o SR © T & series data
Bl . ~ Smith |
- s | | (in Sampaio(1974) -
_ Kenya B ;Sign"ificant but Narayana & ARIMA\ model
' : - unrcpor_ted - ‘Shah(1984) SR

Source Compxled by the author '
Note Complete source. mformauon can be found in the blbhography

g ' . T : : - @
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_ 3 Non-pnce Factors Affectrng Supgply R%ponse of Farmers

_ Studres usually mtended to fimd prrce elasttcmes of supply of ten have o mclude other
vanables to 1ncrease the R sauare of the. equauon or the level of srgmf icance of the pnoe
variable. In most studres of supply response the vanables mcluded asrde f rom prrces are a g

weather vanable a yreld varrable a technology variable and a trme trend vanable As Knshna :

"_-'reports the technology vanables such s the proportron of land under 1rngatron are often

more srgmf 1cant or of larger magnrtude than the coef ficients of the pnce vanables“ Falcon

- i.f ound in hrs study that the rainf all varrable was more Srgmf 1cant than the pnce vanablem.
explammg acreage of wheat a f ood crop in the area of study“ In Sampaxo $ study, only the

acreage 1n the year t-1 was sxgmfrcant in explammg acreage in year t, and was consrdered as-

.

- httle explanauon of supply response, seen only as a t1me trend The mélusxon of non pnce

o 'varrables is common place in many other studres of supply response and it unphes that prlces

alone cannot accotb&t for a large enough portron of the vanauon of supply Falcon asserts

* that weather and gramstock uncertamty may be more 1mportant consrderauon if subsrstence 1s

"atnsk i. €., meetmgthefamrlysfoodneeds e o e

Pomareda and Samayoa also anlude that s.ace. resources are very scarce m '
LS

deve]oprng agrrculture namely land and latior productron mcreases have to come through the

Adevelopment of technologres i.e. the mcrease in yrelds

Observations 'Based on These Results

‘The esurnates that have been presented vary wrdely not only across countrres but even

e

: 'wrthm the same countnes as can be seen in Behrman s regronal diff erences for marze prroe
v elastrcrtxes and the vanous elasucmes found for beans in Brazil as shown in table 1.2, Only

: "two studres to my. knowledge have mtenuonal{y attcmpted to explam the vanabtlity m

response Askan & Cumrmngs survey and Petzel s study of the effects of educauon on the

I

| *R.. Knshna "Some Aspects of Agrrcultural Growth Pnoe Pohcy and Eqmty in -

Deyeloping Countnes ‘Food Research Institute -Studies Vol: XVII-3 (1982) ..
IW. P. .Jalcon,. "Farmer Response to Pnoe in a Subsistence’ Economy: " The Case of

. West Pakxstan - Amerrcan Economnc gevnew Vol LIV 3 (May 1964) pp 580 91
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: whrle i ertrlrty or. yreld farm income, male lrteracy. size of holding , and percentage of land m

Lo

: adjustment process of agrrcultural producers” Other authors have pornted out thrs vanabr)ty

. and stressed the need to understand the source of varratron of the estrmates

l-n 1965 Mellor wrote that: An rrnportant research need is to study varrabrlrty wrthrn o

: 'commumtres in order to provrde gurdelmes for actron programs” " Mellor mentrons farm srze
: asset posrtron tncome level of educatron and other social factors as possrble sources of the
' varrabrlrt9 and further explarns that farmers obJectrves and tvalues may change over trme

' theref ore, "It is rmportant that polrcy recogmze andradjust to such changes" " Boussard

twemy years later acknowledged agarn the heterogenertv of agrrculture but does not belreve

v’

- farm size. mfluences price response He sees the marn varrable affectmg supply response

varlabrhty 16 be the degree of : asset fixity and argues that mput frxrty can be as 1mportant on

2 big f arm as on a small. one” " Furthermo e, he aroues that in LDC s "..itis generally,

admrtted (.. ) that prrce elastrcrty of supply-is: hrgh on peasant farms because they have few

fixed mputs" ; Boussard also acknowledges the changrng nature of farmers' obJectrves and

val»ues and asserts that as some farmers are able to achreve some goals others achreve them

- later and thus aggregate elastrcmggre forever changmg

Askarr and Cummmgs in*their survey of the econometrr evrdence chose estrmates

‘,‘_ f TomY various regrons and on various &gﬁ)s and tested how land fertrlrty. rrsk size of holdmg
educatron land tenancy pattern farrn rncome avarlabrlrty of rrrrgatton facilities, unutrlrzed
' : arable land and relatrve rmportance of the crop in the area affected the magnitude of the

: reported pnce elastrcrtres The results for relative rmportance of the crop and weather related

rrsks are mconclusrve However prrce and yreld related rrsks were negatrve and srgmfrcant

-

: hands of owner cultrvators were all found to be posmve and srgmfrcantly related to prrce

”T E. Petzel "The Role of Education in the Dynamrcs of Supply‘ AJAE (Aug

1978) pp. 445-51.
], W, Mellor, “*The Subsrstence Farmer in. ’@radrtronal Economies,” in Subsistence -

Agrrcultur and Economic Development ed. C..R. Wharton Jr, (Chrcago: Aldine
Publishing Company 1969) L 216. . R

**Mellor, p. 216

3], ‘M. Boussard “"Is Agricultural Productron Responsrve to Pnoes"" Eurow

" Review of Agrrcultural Economrcs Vol. 12 (1985) p. Al

Slbid.
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' . sharecroppers* 50 the larger the area owned by the farmer the less wrllmg the farmer is to take

gt

' ‘elast1cxty of supply L Q

m

Petzel s study of speed of adJustment of. response m U S.. Agnculture support Askan

land Cufnmrngs results thh respect to. educhtion, He found that the more education farmers

4 )
" 'had, the faster was the ad]ustment towards equrlrbnum

Boussard contnbutes to this. poirit ' when he concludes that

factor shares whrch charactenze both the structures and the states of techniques

are liable 10 play-a large role in the explananbn of eTastlcmes ata grven place and.
tnne’7 ) Ny .

Followmg thrs discussion, some more specrf ic hypotheses can E&farmulated on .

: varrables Wthh affect responsrveness Some of the varrables believed to i:f ect: response are

level of educatron level of adoptron of technolog}’. and other varrables T trng farmers

is probably rnfluenced by farm size, but changes in acreage are not necessarrly mfluenced by.

' thrs Varxable

As Drllon & Scandlzzo reported owners seem 'to be more rrslt averse than

a risk and change hrs productron from his habitual response"

From the data in table I, 2 it can be seen that bean pnce elasucmes are hlgher for

‘the developed country, Umted States than f or the developmg country-' Brazrl- These two 4 -

'- .countnes represent two extremcs of commercxalrzauon ‘the U. S representmg a hrghly

attrtudes Farm size 1s not consrdered to af f ect elastrcrty as Mellor suggests srnce total acreage .

commercxalrzed agnculture and Brazrl grven the subsrstence charactenstrcs of beans in thrs e

country representmg a subststence agricultural system S o N :;{‘ . | | -
'l'hrs perrmts us to hypothesrze that the more commercrahz.ed thc~ agncultural system

is, the fastest and the moxe responsive thrs system is ta react: to a change in' prices. 'l'hls

hypothesrs was already in the gestanon stage in the dxscussron of the. farmmg system where lt

was mennoned that the more open a systcm is to purchased mputs and matenals the more

open it must be to the market system, i.e, relymg on thls systern for drsposal of productron .

”Boussard p 42

', #J. L. Dillon and P. L. Scandtzm ""Risk Atmude; of Subsistence Farmers in

Northeast Braul A Samphng Approach AJAE (Aug 1978) pp. 425- 35



-
.

- tand therefore the more dependent the farmer is on prrces for hls ‘pr‘oducts and the more’ f
' flextble he has to be to respond to prrce changes Vanables whrch represent level of

commercxahzatlon are the proportton of crops sold/consumed the mcome obtarned from :

.

. ,sales the proportton of land in commercral crops the 1nvolvement of famrly labor in the

i market economy ‘and possrbly the use of credit and value of machrnery and ammals owned by

.-

| the farmer ‘
Some authors may not agree on’ thrs pomt argumg such as Boussard does that the
most: rmportant factor restrrctrng the prrce reactton is the level of factor fi uuty of the farmer
whrch rs not necessarlly stronger for less developed agrrcultures Many authors however
agree that a f. armer ina less developed country has other problems to worry about rather than
.obtarmng a good prrce for hrs crops As Falcon concludes weather factors may restrrct the |
" extent of the far'ners reactron 0 prrce | ; | ' |
Medam provrdes supportmg evrdence to these argutnents Ina study done in Sudan, -
. Medam lelded the. sample into 6 groups denotrng drfferent levels of development defmed a
accordmg tothe extent to whrcl’l they are tnvolved wrth the market mechamsm in purchasmg .
| therr mputs and sellmg thetr output’9 " . |
Medam S study concentrated on the. f our more subsrstence groups and calculated therr :

, respectrve prtce elastrcrty of markqted surplus for sorrghum These elasttcrtres proved to dtf fer

among groups with: an F test and even though he d1d not fmd a general patterrrrn the

o esttmates 1t was. true: that the least- developed group had the lowest estrmate while the most

e

3 developed group had the hrghest estrmate of elastrcrty. s ' B e

. . PR G
?. . . . . . ‘ . , . , . . T
e = R S 'hs o
" From thrs d&scussron we can summanze our fmdmgs by assertmg th@( '
1. Crops thh subsrstence charactenstrcs often have melasuc response to prrce or .
B K . e

; msrgmfrcant prtce coeffrcrents mthe analysrs TR F e L

Tl »Elasucrtt’es are useful concepts but' when _they 1epresent highly agpitbated groups of

-

CMALL Med‘ani "Elast1c1ty of the Marketable Surplus of ,,k.-':
" .. Various Stages of :Development," Economrc Developmen add
. 23 3 (Apnl 1975) P 424

/_~ : : . . . 1/} - v~ d . v . .

ubsrstence Crop at
Cultura‘i Change Vol.




| f armers they can be rmsleadmg or provrde pohcy makers wrth mrsl@drng rnterpretatrons L

. I 1s theref ore useful to strattf y the sample accordmg to some cntenon and then try to

| estrmateanelastrcrty per group i S R ,';:5; o

O Smce in underdeveloped agnculture time serres data is in short supply. especrally good

quahty data it would be usef ul to use or develop a method “usmg cross seotlon data to
f md a measurement of supply response not necessarrly prrce elastrcrty of supply

Knshna £ urther argues in hrs survey that in most studres of supply response . y L

varrables with 2 strong technologrcal content are often more srgmftcant or have hrgher R

o magmtudes than the pnce coef ficients used in the same regressrons Although Krrshna

bases his observatrons on studres of aggregate agncultural supply response it is belreved

that. thrssrtuauon is apphcable to the case of smgle crop response Technology ref ers, ul

N

thrs case, to the technology relevant to the crop in queétron such’ as new varretres or

‘-‘f,;', .

: mput use Technology apphcable to other crops in the system may also have mdrrect i
' effects on the commodlty in questron though thrs 1ssue is- not dealt wrth here

: .It is 1mportant as Knshna asserts to take into: account technology pohcy in con Junctron

) wrth prrce pohcy Recaprtulatmg the drscussron of Farmrng Systems concepts and the B

- descnptron of the farmmg system asa system closes 1ts boundanes to the brologrcal : .-

._envrronment through the use of new mputs rt also becomes more commercralxzed

.relymg more in the market system f or the acqursmon of these mputs and the dtsposal of

excess productron '

R

In summary, the hypotheses put f orward on thrs chapter are that

Pnces are not expected to be strong determmants of productron ina system thh many

subsrstence charactertstrcs However there may be some prrce response over and above a
mrmmum requtrement of maize acreage As well response may come f Tom movmg f rom

"mtercroppmg to monoculture practrees B ,

Wrth respect to factors affectmg response hrgher educauon knowledge and

.. approprrate use of new technology as well as possxbly a youngcr age posrtrvely mf‘luence prtee |

“ response Farm srze per se may not mfluence reSponse but tt does allow greater f!exrbtlxty toa . '_

I
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'}mer who warits to change producuon in response to prxces

The more tmportant the crop is in the system the more specxahzed the farmer is w1th.,

. thls crop and the more comrﬁercxal he probably is as well Commerc1a1 farmers are hxgh]y

dependcnt on. market ﬂuctuatxons and must be flemble in thexr response to market sxgnals 10 "

S .
L3 . -

; ‘contmue 10 be successf ul in commer‘clal agrtculture
In the next chapter the methodology employed f or data collectnon and f or testmg the

.-relauonshlps hypothe51zed Wll] be presented

ro N

B 2
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' The Samplmg Frame " - »\: fi,.-,

Af ter an exploratory Su'vey of the area it was decrded to restrrct the samplrng area o
A
' _ elevatrons between 2600 and 2800 meters of altrtude Tfns was done to obtam some

homogenerty m the area’ The chmattc and markettng envrronments are the same f or all l‘ arms

a

The topography is also srmrlar and the altrtude restrtcts the type and vanety of crops grown
X .and the season in whrch to grow then:l The drstances to the main market in lprales are

: between 10 and 20 krlometers and al] f armmg areas have srmtlar transportatton facxlmes See
5 Q i

&

.frgures\ HI. 1 and III 2 for the locatxon and topography of the area L 'f R

Aenal maps were tobe used m the random selecuon of farms but the maps were ';

: outdated or mcomplete The land regtstratron offi rce fn Ipra]es was nof a good source of hsts

L

h _of the populatron erther because of problems of double counttng Thrs source would also

j " " exclude landless sharecropPCIS- Ltsts of names of the 2 armers mhabttmg each vereda were

: obtamed f Tom a promlnent or popular member of the communrty thh the ard of f'?" L

government extensron workers and CIAT s techmcrans srx veredas were chosen in- whrch beans 'ﬁ :

»-' i =4 .-,.

- were an rmportant crop! A vereda is a geographrcal area and the sma.llest pohtrcal umt 4

‘The Samplmg Method KRR . B '
Each household from the hSt was assoctated to a number and numbers were drawn to

| .reach the samplmg f ractton If all these farmers could not be mtervxewed numbers were

/j'.

, drawn agam 0 reach the sample srze The samplmg f ractron of 10 was arbrtrartl;y selected to
’ bnng the number of mtemews to 60 whrch was consrdered a manageable‘ number ngen

»resources erty one. farmers were fmally mlervxewed to form th e stu dy sample , -

Tests for normahty were done f or some pf the vanables and showed the data came

.’

from norrnal drstrrbunons Wrth analysis of varlance veredas were tested f or drf f erenoes of

L3
. ":l‘l.*
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‘means. The veredas did not dif’ fer wrth respect to famﬂy srze £ arm- srze type and quanuty of -

’_ crops grown Accordrngly. all veredas are treated as a homogeneous sample Factors drfferrng

between. farmers are not drrectly related to the area where they hve

]

A R -

The Questronnarres o
4 (<]

. Two questronnalres were developed to collect the data One was based on descrrptrve

data of the farm and the f armrng system mcludrng data on productxon and prices and factors ¥

e thought 1o be related or to mfluence prrce behavror The other questronnarre used actual data

| on acreage and seed planted obtamed from the questtonnarre but consrsted of hYPothetrcal
quesuons Thrs questronnarre is called the Frrsch Intervrew and is explamed below
- The questionnaire was desrgned to cover all varrables Wthh were thought 10 enter into

the f armmg system or the def mltron of its boundarres The quesuonnalre generated data

‘:wlnch could be obtamed from the f armer or through manrpulatron of inf¢ ormauon drrect]y
'obtamed frorn the farmer,‘ The questronnarre covered the followmg subjects the farm the

famrly use of technology. ownershrp of goods producuon consumpuon and marketmgs of

| l three CIOpS, and detarled mformatron on prtces and plantrngs of beans for the last two years
| -', Data was obtatned on f arm srze tenancy and cornposmon of crops mcludrng

quantities of seed and trme of plantrng, detarled seedrngs and prrces for beans for two )

© . seasons, 1984 and 1985 Productron consumpuon and marketrng data was also obtarned for

:the three main. crops beans maize. and/ potatoes Use and knowledge of technology as AR
: encompassed in-the use of mputs and seeds wrth partrcular reference to marze and beans was
,valso recorded as well as’ ownershrp of machmery, ammals (excludlng poultry) and tools
- Finally educatron , age and occupatronal inf ormatron of all members of the household thus
‘co\nsmered as all_.._members/who lrv.ed in the house and either depended or contrrbuted to the’ “

~ household in Some way, was recorded.



- - Data Processing

'3

' Freld Procedure o : . _"’ - Ceela t' o ; | |
The questtonnarre was pre tested in the f 1eld and benef rtted f rom mput by CIAT s

@conomrcs team. Modrftcattons were made to obtam the desrred data .and to make the | _

questronnarre easrly answered by the f. armer Usually two vrsrts wereé necesshry to. complete the '
. ‘v questtonnarre wﬁ'ch had advantages and drsad'lrantages The advantage was that f armers o
showed more conf tdence in the second. v1srt and theref ore data could be cliecked for relxabxhty '
‘ The dtsadvantage was that sometrmes the questronnarres were mcomplete 1l' f armers were not o
avarlable f or the second VlSll. lncomplete questronnarres whrch were substanttally answered as
- Judged by the researcher, were kept because of the great expense of trme and effort otherwrse

v

heeded to repjace them. --’; ST A o
: o L . . o 4 . . ‘ . . . -'.‘v . o . ) ".n

The questronnarre was coded by the researcher and thputed' into computer f iles by »
'CIAT s staff, to be used wrth the Stanstrcal Analysis System (SAS) pt ckage Varrables whrch
;'were not easrly obtained from the questronnatre will be explamed presently as to how a f'tnal |
calculanon Was made. o .. ,. . A , |

Farm and plot sizes were calculated f rom the average planting densit‘y of 'ea'ch crop' as |

) vgrown in the regron Two grades wese grven for level of technology Thrs technology ref ers to
g mputs used in matze/bean cultrvatton Grade A was an addmon of the quantrtatrve varrable of

' ‘_ use~o! mputs A hrgh grade theref ore 1mphed on]y a use of many mputs mcludmg chcmtcal

' ,_'and organic fertrhzers fohar fer‘ulrzers seed drsrnfectants, msectrcrdes fungrcrdes and -

' v",ltmestone to counteract sorl acrdrty problems Grade B, however was a measure of the

farmer § knowledge of hrs technology Points were given accordrng to what he itnew about the :

R ; mput used wrth respect to what the mput should be used for (what problem) and when rt

should be used Theee pornts were grven followmg specrfrc gu:dehnes from‘thc agronormsts ln '
the CIAT bean program wrth expenenoe in the regron The pomts for each mput were srmply
'3addedtoobtarn gradeB BEAE e /.

-
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n
The productron and consumptron data f or maize- and beans for a year was obtamed
easrly, smce there is only one growrng season of these two crops in one year Annual data f or
potatoes was more drffrcult to determrne Data could only be obtarned for the last one or two f
potato crops of several grown in one year Many f armers could not remember data for- the -
last two crops The -yearly frgures were. obtarned by multrplymg by three when there was only .
data for one season. If data f or two seasons was provrded thedaverage of thrs was multrphed
by three to obtarn yearly data The f 1gure three was chosen f rorn the observatron that farmersl :
had between. two and f our’crops of* potatoes a year and because potatoes can be stored f rom

°

four 10 six months dependrng on the varrety

s

B. The Frisch Inter&iew R - s N

Introduction’.b'.v'p\'/}_ -&é S - A .
| The Fnsch mtervrew rs a hypothetrcal game dcveloped by Ragnar.Fnsch t0. estlmale

 the tradeof fs among po?cy obJectrves for drf ferent groups of pohcy stakeholders This method

rehes on an 1terat1ve and convergmg senes of compansons of parrs of pohcy varrables No

- sources, have been f ound on exactly how the techmque was applred by Frrsch However there

s reference to the techmque wrth the obJectrve of obtarmng an estrmate of " money flexrbrlrty

in Frrsch S studv Nes" Methods of Measurmg Margmal Utility ¢ 60, Drllon and Scandrzzo

developed and use,d' a related method of mtervrewmg farmers to find therr attrtudes towards

rrslr‘l A » S Ty S
: 4.)v -‘- - “‘ , i ) . ' |

< Theoretical Considerations

" The use of this techmque enables an approach to pnce behavror within the theory of

' v

chorce s it is applred to- consumer behavror A producer in a semi- subsrstence economy is
. o -

. ‘ . . L . ‘

“‘R Fnsch New Methods of Measurmg Marginal Utrlrty (Tubmgen Verlag Von J.

C. B. Mohr,i*1932) .,

4J. L. Dillon and P . Scandrzzo "Risk " Attrt-udes of Subsrstence Farmers in

Northeast Brazil:, A Samplmg Approach " AJAE (Aug 1978) pp"'f425 3s.
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f aced wrth chorces Therr outcome may achreve hrs personal sausfactron but not necessarrlyv
.achreves maxrmrzauan of ﬁnanc:al gams Hrs obje*trve functron rnay mclude hrs standtng in
‘ the eyes of the. other members of the socrety, the mrnrmrzatron of land degradatron and of
'other resources etc. As is defrned by Judge et. al., o SRR "
Economrc theory is. concemed with explarmng the relatronshrps among economic )
. variables and using this information within a general theory of choice to explain =
- ‘production, allocation, and distribution: decrsrons for a system that must operate B
‘ wrthm the 1mplmtrons of scarcrty‘2 ’ T
There rs then a generahzed theory of chorce for prel' erences not excluswely applted to
: ‘consumer behavrour »
The Frrsch Intervrew confronts the farmers wrth chorces m the way of crop |
' combmatrons whrch rmply a certain drstrrbutron decrsron of the farm s and the farmer s ,:f )
B resources \In sermi- -subsistence- econormes it is not advrsable to make a stnct drstmctron .‘ '
‘" ‘between productron and consurnptron decrsrons rt may actually be counterproducuve to make
such drstmctions General chorce m thrs type of economy is based ona complex set of
preferences that reflect technrcal crrcums\tances famrly needs and cultural obltgattons whtch
can be summanzed as domestrc crrcumstances" In thlS mtervrew the farmer is in' his mrnd
.makmg-the decrslons ; coneemmg hrs avarlable resources tastes : and prefZlnces ‘'when he
~ chooses between the combmatrons provrded to. hrm The \relatronshrp between prree aztd
A productxon is explored wrth thrs interview. The mtervrew tries to overcome the problem of
'unavarlabrlrty of time serres data. whrch is normally used in supply response studxes The data‘
| ) obtamed f rom the Fnsch mtervrew is cross- sectronal and strongly expenmental
In the Frrsch 1ntervrew a land base is mrtrally defmed as the area planted to beans
| 'and potatoes at the time of the mtervrew Thrs land base is part og the constramts bmdmg

T .v\Q ’
@rMucuon decrsrons of the farmer. and whrch can be broadly called the outlay constrarnt
. 'ln'frgure III 3, thts outlay constramt is represented by the line CD The slope of thts line ’

depends on' the pnoes of’ both beans and potatoes ’I'he curve AB is a product transformatron

: ;;»curve of beans for potatoes" Thrs curve is also called the producuon possrbilrty curve 'I'he

-"G G Judge et al., 'l'he Theory and Practree of _E_'anometrics (an ed)' (New :
York: John Wiley & Sons, 1980) ’

o "J H. Henderson and R. E Quandt Mrcrmoggg Th rz A M_g._

Ld
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Flgure m.3.: Schemanc Representatxon of the OQutlay Constramt and the Product.on '
o Possrbrhty Fronuer in the Frisch Intervrew : R
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‘ data obtarned from the Fnsch Intervrew grves a pomt on this’ curve, or a margmal Tate’ of
,product‘ subsutunpn (MR‘PS) whrch is also called a margmal 1ate of transformatxon (MRT)
‘ vThe MRPS is def med as the: slope of the productron possxbrhty curve. Thus, MRPS of. beans
for potatoes = APotatoes/ABeans“ ' _ | | o :
| The Fnsch Intervrew leads the farmer to get as close as possrble to pomt, E Thrs is the‘
U p point at which the prodsctron possrbrhty curve 1s tangent to the outlay constramt, whose slope '
is dependent on the pnce ra& of the two products o S
g : _

Method of Application

5,

- The mtervrew presents the farrner with {wo dxfferent combmanons of beans and

potatoes whrch he can grow on hrs farrn The initial quantmes are chosen from- the farmers

o “(cont’d) Approach, 3rd. ed. (New York:  McGraw “Hill 1980) 94 :
“J. P. Doll and F. Orazem, Production Economics: Theory Wrth Applications,
~ (Columbus: - Grid 'Inc., - 1978) p. 143, o




i actual quantrtres planted at the time of the mtervrew All the plots that have beans or
'potatoes at the moment of the 1ntervrew are’ consrdered A conversron i made of how the
' quarmty of beans whrch could be seeded to all these plots tf only beans wére to be grown on

the farm, or how many potatoes could be seeded tf only potatoes were grown tn these plots

S

¢

'From here 1t rs known how many beans he could grow.rf he only planted beans and how many
potatoes he could grow 1f“ he only wanted potatoes When grvmg ‘the farmer chorces there was

=

opportumty for land to become slack 'That is; not all land had to be used for plantmg beans
and potatoes The farmer was remmded that he. could use the land left ouit of the combtnatton
'm the vanous 1teratron steps for ot.her crops' tz’ ‘ ‘

The startmg potnt ‘was establtshed as plantmg 10 percent beans wrth 90 percent ,‘ '

_ '.potatoes (converted to the farmer 'S umts an‘d guantmes) or plantrng the con‘t'rary %0 percent
bof the land wrth beans wrth the rematmng 'é‘pereent of the land in potatoes The f armer was
then asked whrch combmatron he pref erred One combmauon was called the preferred _
‘A_combtnatton and the other one was»tcalled the def erred combmatron Once it was estabhshed '

> which combination was pref erred; the dommant crop in the preferred combtnatton was

: ‘clecreased through ahv ragmg procedure and beeame part of a new chorce grven to the

’Ap Y Sha

, '-farmer The’ ‘farrner was agam asked whrch combtnatron or package he preferred Af ter each

“y -'rteratron there were less drfferences between the two combmatrons. that rs the comparrsons

were convergmg The 1teratron was done unttl the farmer was no longer able to choose one

]

‘ ,package or to consrder One a pref erred and the other one a deferred combmatron At thrs
L ‘pomt ‘an 1ndtf ference pomt was’ reached were the farmer felt equally sattsfted of producrng |

g 'etther crop oombmatton.

2
i

T The game is close ended since it forces a def inite chotce The game ‘'was done two

I -‘tlmes for two drfferent bean prices, keeptng potato pnces constant The pnces of beans were
SRS ¥
‘ T chbsen close to the lower and upper bounds d&arm gate prtws for 198;4 in the areu The

potato prrce was. consrdered medtum hrgh for the same trme perrod

SRR ‘e B W




Justtflcatton of Intervrew and Meanlng of Results Co ’ o
This method of mtervrewmg, to obtatn hypothetrcal data was hoped to did in dealtng o
'vw1th the problems of obtatmng data whtch is not avarlable from offrcral sources. At the same’
ttme this mtervrew overcomes the problems of usmg stratght hypothencalgestro_ns such as,

gy'_ "how much would you grow tf prtces rose by 10. percent etc. In this case, it is very possible
O

‘o

that farmers would respond the way. they thmk the mtervxewer wants them to respond It is
~-not possrble for the f armer to imagine. what the mtervrewer ‘wants from the Frisch mtervrew
By allowrng the farmer to, choose combinations wtthm a broad outlay constralnt the

S farmer is 1mplrcxtly defi mmg his own specrf ic const)ants He knows how many beans he can ,

substttute for potatoes In hlS mmd the f armer is maktng the 'relatwe conve_rsrons of

i productron costs labor avatlable on the farm and food needs.. Thts was npted from the
.A f armers comments as the mtervrew was being applted The theory of productron assumes that,
farmers are prof it maxtmtzers as well as not allowmg economies or drseconomtes of sca,le
- Howerg:r farmers in developxng countries cannot only consrder monetary costs in therr -
decrsxons ln the case of the farmer in Southern Nanflo _there are consumptlon factors and
risk f actors mvolved as well. By applytng the Frtsch tntemew techmque the constratnts that .
“the farmer faces are not spectfred The farmer prcks chorces whtch best sattsfy hrm or 1n
T ,‘ _consumptton theory language his chorces place him in “the hrghest possible utility curve
The methodology used not only arises from the data constramt but also from the
hypothests that the farm system is constantly changmg and adapttng Farmers cannot adapt as
 fast to tnstttutronal constraints and thrs will be reﬂected in thetr decrsrons In the case of non
‘ responsrveness to prtce ;t could be the case that farmers stmply dq not interpret the prlces
B correctly It is hoped that this methodology would show thrs fact. By compartng the two
crops prtces we are mdtrectly measurmg the farmers responstveness to prtce The ratro
obtamed is a margmal rate of product substrtuuon of beans for potatoes This could gtve a
productron poss: btlny curve and the chonce of the farmer gives a pomt mxthts curve.

The f mal data obtarned f rom each f armer consxst of two combmauons of beans and

potatoes for one prtce and two mgre combtnattons of the same crops at a'htgher pnce of



B beans whrch grve him the same level of satrsf actron The fi mal frgures represent the value of
beans to the f armer in terms of potatoes when beans are. worth two drf ferent prrces That i,
a margrnal rate of product substrtutron of beans for potatoes can be calculated £ rom thrs data
) for both prrces From these rates of substrtutron the relatronshrp betweetg.b,eans and potatoes -
' 1s clarrf ied, that is, whether they are complement substrtutes or supplementary o
Supplementary means that changes*‘rn productron of one output are not related to changes m B
» productron of the other output Furthermore in, terms of potatoes itis known how. much
' more beans are worth to the f armer when the price changes
A fundamental problem of thrs mterv:ew technrque is the drf flculty for many f armers B
to srmultaneously 1magme these two. comparrsons and to choose one. That is, there isa hrgh :
level of abstractron Drawmgs were used to reduce thrs problem The farmers tended to focus
| . on only one combrnanon choosmg between -only beans or potatoes within one combmatlon

The f arrner had to. be constantly remlnded to look at both combmatrons srmultaneously grven

. the established prrces. e
Farmers rnl therr real’dectsrons are usually assumed to face many more: comphcated
_ ,u _ :

Af armmg systerrr '
la h

chorces in therr

y have to choose f rom a varrety og crops Wrth dif fcrent

A n

farmers avarlable for thrs part of‘ the mtervrew onlyié farmers are able: to get toan ‘

-~

. mdrf ference pomt The remammg 26 f armers showed reliance on conventron and tradition in -

)

decision makmg suggestmg that they may not percerve that there isa chorce More on thrs

issue is discussed with the results of the research,

o

%

D, Byerlee.‘ L. Harrington, and -D. L. '_Winkelman.' "Farming Systems Researc'h:
Issues in Research Strategy .and Technology Design,” AJAE (Dec.: 1982) p. 898.



C. v.Data Analysis

vDescnptron of the Farmmg System o | o

' » Srmple staustxcal ’analyses such as means and frequencres were used wrth many of the _'
,vanables o@med 1n the questronnarre for a descnptron of the f armmg system Thrs

. 'descnptron was also supplemented by observauons f rom the many tnps and trme spent 1n the
Ry néld from mformal mtervxews wnh some. fi armers and government offrcrals in the area such

| -as extens;on workers and credrt off’ 1crals and from some secondary sources based on " ' )
government publrcattons Smce the analysrs of vanance showed the veredas to be srmrlar m
o therr descnptrve characten&rcs averages and f requencres of all sampled farms were pooled i

L the descrrpuon of the Farm system of Southern Narmo S cold zone An Chapter IV

Cor'n'par"ison ‘of farmers with respect to their ability or inability fo answer the Frisch- . -

S

_questronnatre .
"A typtcal result from our analysrs prcvrded us with four numbers for each prrce of
'beans.: ' . o :
oy and 100; = 4oy and 12a,,
;':‘where a ,. ‘beansl'and txz -potatoes

The f armer had sard that to hxm havmg f rve ktlogra%ns of bean seed wrth 10 bultos

- Kone bulto is equxvalent to 60 kxlograms of potatoes) of potato seed planted gave hrm the

: same satrsf acuon as havmg four kllograms of beans and twelve bultos of potatoes seeded

From here the MRPS o1 MRT is carculated as the negauve of ﬁ&/a, *
"‘.S(x,'_--‘rav =12¢x, 10«,. A |

5 _ MRPSpotatoes/beans = or,/azz =21 = 2‘ | .

| Thrs number tells us that if the farmer is. gomg to decrease hrs bean erop by one

' - kilogram . he needs to grow two more bultos of potatoes to stay a_the' same level of

b'satrsf acuon Another MRPS was obtamed fora hrgher pnce of beans f onmost though not’

all of the- l‘ armers keepr? the potato pnc‘onstant MRPSl is the rauo obtamed at the.

o,



1n1t1a1 pnce for beans and MRPSZ is the ratro obtarned once: the pnce of beans in the game .

has mcreased

o _.’,.

The results from the Frrsch mtervrew seemed 10 pomt at three groupmgs of farmers

a

accordmg R (e} thetr response These groupmgs are ]uStlfled by notrcmg that some farmers

,;

showed complementanty in thetr relattonshrp of beans and potatoes (posruve margmal rates
A of substxtutron) Another group showed substrtutron relatronshrps between beans and potatoes
(negauve MRPS) however another group of f armers showed total mabrhty to- respond In an

attempt to test if mdeed the dmsron of the sample mto these three groups was Jusuf red
. O
o varrous varxables were used to statrstrcalry test the groups drf ferences These varrables were

.

those whrch were thought to make farmers drfferent wrthm the same farmmg system They ;

S . consrst of mdwrdual brographrcal and farm characterrstres such as age farm and famrly srze
% A R
- and f orm of lan’d tenancy Level of educatron of the farmer and knowledge of agncultural

technology were also thought to be rmportant in rnf’luencmg farmers behavrour and abrlghy
' understand hypothetrcal questrons Frnally, level of mcome and ;ommercral onentatron were

also seen as a measure of the strength of the farmer's relauonshrp wrth hrs economrc ' -j_
envrronment These vanables were therefore used m the comparrson of the groups 11} the -
groups are mdeed d1f f erent At is beheved that each group may a]so respond m a dtfferent way

The tests were done wrth analysrs of varxance wrth SAS General Lmear Model (GLM)

. "5' procedure Once the analysrs of varrance mdmted drff erences between the groups. parrwrse
A R

SR compansons were, done wrth Tukey s test Parrwrsezcompanson refers to the cornpanson of

~one group wrth one other group In cases m whrch the ANOVA mdrcated drfferences and
where thesé drfferences were not parrwrse Schef fe's test was used to compare the combmatton ¥
of two groups agarnst one other such a companson is called a contrast g T

:' . @ ' '
L It was beheved that substttutron charactenstrcs are more rn lme wrth the defrnmon of

an econormc man whrle complementary relauonshrps are more characterrstrc of subsrstence

‘

agnculture Thrs drstmctron follows from degree of specraltzatron posrtrvely related to degree

. c of ccﬁnmercrahzanon A low degree of specrahzation irnplres t.he production of the farmer s

(e



‘ grven to them m the srrnulatlon

. mean valué of these vanables

oﬂvn' needs &Iudr g f,ood cover and dress Farrners who were unable 10 play the Fnsch game

at all were beheved to be at an eVen lower level of commercrahzatron or more

strbsrstence orrented than the f armers who were able to apprecrate and choose the altematwes

| o Y S
It was belreved that f armers showmg substltutron characterxsttcs and from now on

called group one wOuld have larger mtomes larger f arms greater proportron of land owned

T more educatron and would be younger than all other farmers It ‘was thought that farmers

Whlch had/shown complementanty of beans and potatoes now called group tWo would have

Ce

‘, an mte,rmedrate value wrth respect to these varxables whrle farmers in group three whrch

consxsted of farmers unable to answer would be at the other extreme wrth respect to the

r'.\
o S e
) - L

'Explorauon of the Relatlonshrp Between Productlon and Pnces

In an attempt to obtam a measure of the f armers productron Iesponse to pnces

regressron analysrs was used wrth the data on actual productxon a‘m‘Lprrces as obtarned from

the questronnatre The dependent vanable%vas expressed in varxous forms Frrst it was
expressed as actual plantmgs in° l§85 BEANSS a change vac:able*%as specrfred as the change
.in bean plantmgs f 1Om 1984 to 1985 now called BEANA :}Oqua,huty of extra seed was

calculated as the exeess bean seed planted above What the’ farrner had sard was hlS mtmmum h |
seed requ rement and now called FXTRA85 'l’hxs was"done to test the hypothests that 3
k4

productro,n is responsxve to pna/es once a mmu‘ggﬁi requrrement has been met Fmally, thrs

dependent Varrable was also specrfred as a change,and called EXTRAA The absolute varrables

X

were regressed w:th PRICE84 and PRIC@!& as the mdependent vanables whereas when the

lnmally for tlre pooled data the model was expressed as a lmear relatronshlp, in"

i

. semrf logarrthmrc form and asa logarlthmrc i uncuon All models gave srmllarly m31gn1f 1cant

results for the pnce vama‘ble A lmear i3 unctron was used for all other regressrons The pnce




.
€

i 'productlon Smce 1t was hypothesrzed that f armers would haalt éﬁff erent response 10 pnces

, Explam Response S ',' A '

S . S .
oot A . g

- BN . Tl
. vt . e :
. : W
sl A : : : ér :

Y 5.

; .'the regressrons were nerther sxgmf 1cant nor accounted fo or much ot‘ the vanatron of

? : ‘b».

vthe regressrons were apphed to. each group separately ﬁor these regressrons a general R

: rnspectlon was done to f 1nd any dlf fe erences whrch might mdxcate dtfference of responses

) : ; . L. . : by
S ‘ ~._i‘;.

. . _..." : P . . -
3 i . I

Indmdual Varrables Affectmg Supply gesponsrveness of Farmers and Behavloral Functlons to» -

'c_.t. . [ N .
. R L K

Two varxables w..re\l‘rsed as proxres f or f armers response to pnces From the Fnsché t

/"results. the change in the MRPS from the initial pnce to the f mal pnce Bow called MRPSA

was used It Was calculated by subtractmg MRPSZ from MRPSI 'l‘hegdrfJ~ eregce rn these two

MRS s was mterpreted to grve us. an idea of how much more or less beans are worth to the :
T farmer in terms of potatoes after a pnce change had taken place The change u"l the MRPS s -

'_1s an absolute change and the srgn mdxcates the drrectron of the change A negattve number

v

. mdrcates that the farmer has moved towards complementary charaeter? trcs whrle a posmve ‘

&
change 1mplxes a movement towards subsntunon charactenstrcs A movement towar;ls

o ‘substrtutron is mterpreted as dn mdtcatron of posmve response to brrce changes as’ predrcted :

' vby economrc theory, smce they rmply a stronger preference f or beans once the pnce of beans

_has gone up. To corroborate and compare these results .an elastrcrty was calculated as the

ratlo of productton change to price change from 1984 to 1985 o

DA

Thas ARCELAST = BEANA/PRICEA

.-_‘.

The mdependcnt vanables are dtvrded 1nto f oﬁr general headtngs, those belongmg to a

L3

level of commerc:alrzauon, those related to attttudes of the farmers towards~change those

'relatmg to general brographlc charactenstrcs and those showmg the relatrve nnportance of the

“two mam crop combmauons in the farm beans/rnan.e and potatoes The hypotheses on how

o §

0
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these vanables are expected to af fect producuon have already been stated in Chapter IL.

2o In testmg the assumpuons of lmear regressron it was- found that some I

.~.¢' .

’ multlcollmeanty exrsted whtch is. not surpnsmg glven the nonexpenmental nature of the

data“ To%olve thrs problem a matnx of correlatron coeffi 1c1ents was obtamed f orall the

o

) mdependént vartables to use only uncorrelated vartables together m the same regressrons

Heteroscedastrcrty was also detected through the use of analysrs of resrduals but Only for thé

'd{ pendent variable ARCELAST thh several tndependent vartables Wetghted least squares B

'- was apphed in these cases by d1v1d1ng alk vartables by the square of the vanable showing

heteroscedastrcxty OLS was then apphed to the transf ormed data67 '

“ The method used’ m the obtentton of vanables whrch could best: explam response was

. 4 : °

S of an exploratory nature. Econometnc theory tells us that we must specrfy the right model

'\héwever wrth socxal data there 1s httle theory developed on how socxal economic and

bnographtc charactenstrcs affect supply response of farmers All that is avarlable are other

' . studres Whlch hypot\h/esrzed the vartables and by usmg common sense tested thetr hypotheses '
o Eleven vartables were f mally selected as best representatrves of vanables aff ectmg pnce

-Qresponsxveness as hypothesxzed in. Chapter I These vanables are deftned m table IH 1

All the’ varrables were used 1nd1v1dually in lmear re}r.essrons w.rth ARCELAST and

‘ MRPSA to: obtam an mdtcatton of the most 1mportant vanables explarmng response From |
3 these mdmdual regressrons and by lookmg at the mtercorrelatron matrrx several combmauons _
iwere obtamed and put together to f md a behavroural equatlon Whlch best explamed response

A The process of choosmg a model was based on the cnterta of parsrmony As def ined by
Berenson et al., parsxmony means to develop a mulu{ﬂe regressron model whrch ".' mcludes \'
. ‘.the fewest number of (mdependent) va(nables that permlts an adequate mterpretatton of the = ‘

responses" "

.

- ¢]. - Neter, - et al Apphed Regressxon Models (Homewood Ill . Richard' D. Ir'win o

© .Inc., 1983) p. 383 = | |

: "Ibrd p. 168 _ ' ' ‘
ML Berenson, et. al., Intermedtate Stattstrcal Methods and. Appltcatrons A

,Computer Package Approach (New) Jersey Prentlce Hall 1983)



A Table IIII Independent Vana*s flsed in. the Analysxs of Pnce Response.-’_;,‘ |

. % LY

.V'ariable’. R Deflmuon A
.'-.' --..- . --'.-...'-"'." - . .; e &IL.... T‘ ------
@l' Bloggaphlcal 4 :
AGE . i . For-head of household -
_ FARM WIZE~ —————— " Total farming area-(ha) -
- OWNFARM - . . ° " . Area owned by farmer/farm size © L
FAMLABOR - -, .+ Labor equxvalents defined as ‘1 for males over -
- T e 18, .75 for females over 18, .50 for' males and.
« 7 . i Temales between the ' age’ of 12 and - 18 and 0 for
I T ’ : : chlldren under the age of 12
Mam Crop in the- Syste : o -
MAIZFARM C .. Area in maize- beans/farm su.e "
~ _PAPAFARM o Arealin potatoes/farm size,
°Commercial =~ .. - o ' IR
' ADDANIM .. ’Value of animal stock (Colombxan pesos) ~
JINGFRU " Annual income from. sale of . g
B U - ’beans (Colombxan pesos) -
INPAPAYC - L .. -Annual income from sale: of 1 potatoes
L o Vel (Coiombxan pesos) . a
- Attitudinal S T S P R
EDUC/}TION T Yms of schooling: of head of household N
A T GRADEA T ' (;umﬁg.nve grade given for use of mputs in
» v . -+ ... McB#gbean culuvatnon R
R - '. S
o S

‘N

The mdependent vanables were chosen af ter caref ul exammatxon of the farmmg

system ,m the auﬁ ;I'he f ollowmg chapter presents a full descnptxo}x of the system o

e _— S
R bl oA
L . Co . . -
e : LT SR
LY 4 K - :
l.



IV THE FARMING SYSTEM IN SOUTHW NKRINO B
. g . ’

. PR :;vv‘“ QY %
" A. The System at its Boundaries I
, o L

A Agrochmatlc Settmg » ‘

The zone of study is located 1in the Southwest part’ of Colombra near the Ecuadorran

= border (See Fig. I 1) The sampled farms are found in the rnterandean deep valley formed by
O .

’ ._the Central Orrental and Occrdental Mountam ranges As a result the topography is very

' rugged and farmmg takes place on tmdulatmg hills on the top of some mountarns or on steep

hrllsrdes The sorls are suscepttble to erosron The altrtude at whrch tlre farms are found ranges |
Tt rom 2650 to 2790 meters above sea level The relatrve hu,mrdrty is 84% and the average agnual

v g -temperature is 12 ‘ce. Desplte the htgh altrtude of the zone heavy frosts are. not a nsk every

E _ y,ear.. _ ’ . | -

| The average yearly ramf all is 1000 mm. drstrrbuted in two rarny seasons The mam

rainy season is from September to October and the other season rs from April to May oo \l ..

R Accordrng toa study done ‘Jy the<Colombran Agncultural Instrtute (ICA m Spamsh

B abrev )e, the sorls in the sample area are classrfted as Andepts They are young sorls denved

‘from volcanrc ash and have an A C horizon. In the lower part ‘of the A honzon there are

_stony layers rangmg f rom a f ew centrmeters of depth to fi we metersfand in- ‘the steep hllls they

| 'come rrght out 10 the surf ace. Thrs factor could lrmrt root growth if - such layers are not very

deep There rs very hrgh phosphate fixation, requrnng hlgh levd§ of phosphate fertrhzer

| applrcatlons to make the phosphate avarlable to plants These soils have a hrgh water holdmg _

- capacity (100%- 200%) but also shrmk very fast upon drying. The farmers face problems when :

af ter a’ good rain’ followed ‘by strong sunshme the sorls become very compressed ThlS c,auses .

dif rculty m plant germmatron and growth Andept soils compress hrghly under heavy '

. machmery However at the'present trme only a very few f armers use tractors whrch are the

“’J V. .Pefiuela Informacton Basica deI Departamento de nNarlho Pt_zrh ."Progrdntcs; Q.:
Desarrollo Agropecuarm »(Pasto ICA, 1971) PP. 76 8. »

~ Mbid.

,l
\’ :
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. g only heavy machmery used The sorl structure is fme to medrum subangular wrth hngh orgamc

matter hrgh porosnty and low bugk densrty There is, then good aerauon and easy penetratton "

D for plant roots but there could also be leachmg away of mtrates calcrum and magnesxum

o -

- Catron exchange capactty is dependent on the pH and it is known that the sorls are hghtly

/

V-Blologrcal Envnronment IR TR

As docdmented in the questronnarres the crops grown in the regton are matze beans
barley potatoes wheat peas squash qumoa and occasxonally vegetables and frun trees See '. |
table IV 1 for percent of area occupred by each crap. All the farms m the: regron are located

under the 28@0 meters altrtude but some fa armers have land in. othe ns or ‘htgher up the

K3

mountam When thrs is true those plots are restrtcted to carrymg less crops These crops can

: be broad beans maize (monoculture) barley (wrth lower yrelds) potatoes and pastures

Every ‘year there are mrld f Tosts but they af fect on]y on certam plots dependrng on the E ‘

) steepness ortentatron etc Only once about every six. years lS there’ heavy frost damage

Only marze/beans barley, and wheat are reported to have a more or less estabhshed

. plantmg ume Thxs 1s after the rams when the soxl is morst and can be prepared Farmers
A report that all other crops can be planted any trme dnnng the year Farmers also report that
’ the rams have been qune erraue m the last f ew years Occasronally they have some’ draught o

- problems thougn they do not affect all the farms 1n the same manner

3.

'.:CropsGrownonlheFarm e ‘ o O

Matze and beans are always grown m assocrauon and are in some towns mtercropped

‘1 wrth broad beans qurnoa and Squash Only six percent of the-plots with beans were

-vmonoculture the rest were marz.e/beans in assocratron Beans can be harvested grpen\xn small "

'. ‘ quantrties for consumptron the seventh month after plantmg Erght months after tZ planttng the

dry pods can be harvested Marze stays on the ground untrl the tenth month bt agatn

- _ 'farmers consume marze after the seventh month when xt ts fresh (green) Broad beans qumoa :

1



’.’ ‘Table I_Vl Percentage of Land Occupned A Crops ‘ in, ."'i'a‘i_l‘es“.'»at 'th_e“'__:"

theQQuestxonnalres‘ March =) May;l@:. L
: Cr"op:-' T PR Percen't'_j@". A Length of cycle w,’ l 1198
" """ _ /' """" "
Beans and Maize . 4657 © 8710 o <+ September -
Potatoes - = 131 46 }.) L e
Barley "?* R B3 445" © March and Sept..
CPeas . 106 ss ®-
"Broad”beansf T 663 . . % oL
’ _Y'Pastures‘_: : R . 6.6 R 3 - NA -
- ‘Wheat’ S 144 b 50 March  and Sept. |
* Gagdens and tree 1 T mregular -
~plots o : T T
Others not speclfxed' o {_'2.'05. ~ ;.' . u‘ - . R ,;—

.v‘Fallow land is entered as the last €I0p that was there before
‘Source Survey results ‘ ‘

| and squash 1f grown thh malze ‘are harvested before t,he maaze 0. they do not extend the )
_ normal growmg cycle of malze/beans In the sample area there are many bean varletxes grown.—.
: The varlet) mortlflo predommates bemg grown 1n 63" percent of the plots in the sample The
rest are other varxetles whnch may be local ancrent ;arletnes or 1ntroduced from other areas. In.
six percent of the plots a newly released varlety*was also culuvated D1f ferent bean vanetxes ’
are mixed in some plots There are two kmds of maize vanetnes grown and most farmers ‘
_ cultwate ‘both of them at the same tlme since they have dif’ f erent consumptxon uses. |
The mam dtsease for beans is root rot and foliar and pod diseases. There is also a leaf . |
= mmer causmg problems to beans To malze the main problem is the underground worm, as -
well as a leaf dlsease | » _' | A .

- Barley and wheat have two plantmg seasons and both are after the rams The most

,-xmportant planting i 1s in’ March and Apnl and it 1s also planted in September and October but '
it )



f wrth lower yrelds The barley growmg cycle is of four to four and a half months. dependmg
von the plant vartety Wheat takes f ive months from plantmg to harvestrng ’l'he mam problem
: affectrng barley is rust Whlch has t0 be prevente& by farmers

';,, _;'g Botatoes accordlng to. .armers can be planted any trn?e durmg the year 'I'herr

vegetatrve cycle ranges from fmr to. srx months dependrng on the varrety Farlners do not

'\

'lrke to plant more than two consecutrve crops m the same plot 'I'he more. preferred vartettes

~

_have the srx month gromng cycle but they also requrre more ferttltzer and chemrcal mputs

o Potatoes :are heavrly affected by dtseases and pests of whrch the ma.m one 1s the whrte worm

'Farmers usually control all these problems but 1t makes potatoes the most chemtcal . ”'_ ,
5 mput 1ntensxve crop.’ - o SR | » |
T Broad beans are also planted in- monoculture %hey have a cycle sxmllar to that of
' beans but thh no defxned planttng date Peas are another tmportant crop in the regton and-

are planted any ttme durrng the year 'I'he only problem they face’ rs 1f 1t ralns a lot when the

' .plants have green pods Peas are somettmes harvested green (f resh) f our months after

: . planttng or. they are left to dry in the f 1eld whxch takes fi ive and a half months

".'1;.

Farmers state that there must be crop rotauon m all plots Farmers usually do not

' plant the same orop m the same plot more than two trmes or somettmes three M'axze and “ |
beans are usually planted only once on the same plot but there is not a strict rotanon cycle of '
what goes af ter what Sometrmes two crops of barley are planted af ter one of maize. but after

_ that theie is no rigidity. gy o |
A ] .
~In summary the land 1s very rntenswely cultrvated It is f allow for only one’ or two ,

months dunng the year whﬂe the anrmals fwd on the stubble untx] the farmer is ready to

[

- _ prepare the plot for the next crop The R value as deftned by Ruthenberg is close to 100 but it

. 1s diff; 1cnlt to calculate because of mtercroppmg practtces n Oocasmnally a plot 1s put on

the number of years of cultrvatton multrpled by 100 and dmded by the .
length” of  the cycle of land utilization ... The: characteristic R indicates the . -

proportion oQ the area under culttvatron in relatton to the tota.l m ' ’

: -available for arable farming.

in: Ruthenberg. Hans Farmmg Syste m the ronrgs 2nd ed Oxford C'larendon
Press 1976, p 15 e

-?{':ﬁl
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pastures for srx or seven years but it is not too common Sometrmes farmers use mproved

pastures but 1t is not commonplace Most farmers have been culuvatmg the same 1and as long
. ‘e\v EEEEIN

berotated ".,". B " T B ‘

ke
°

" The Place of Anrmals in lhe Farmmg System ' . o : . P e

(Al farmers own some kmd of” hvestock be it a horse oxen, Cow, lamb or pig. Most

Ly

f armers have chrckens and cuyes (gumea plgs) out the numbers are hrghly vanable accordmg

Qo the time when the farmer is mtervrewedt

- fFeed and ‘use of land

—————

Most ammals are fed on pastures wrth very httle processed feed bouglrt Chrcken are . -
‘D 2N

'preferably fed thh malze but when not avarlable with other grains such as barley, wheat or

. even rlce Chrckens also eat worms and msects

. Pigs are lef tto graze and when small they can usually be kept thh itchen wastes,

' when grown the farmcr has to purchase low qualrty gram from ‘the mtll cuyes are fed w1th
fresh. grass or weeds and green maize stems (Larger ammals are occasronally also fed pn
'grecn rrtaxze stems ) Sheep are usually tethered at the srde of the road or at the srde of a freld

A Farmers p')rposeb' leave grassy edges around thetr plots to feed the ammals If the farmer

does not have enough paStureland the ammals can feed on the stubble from the crops or on '

stubble from ‘other farmer's plots through rental or sharecroppmg agreements For example 4
the f armers may exchange plowmg for pasturmg bullocks or mrlk f or the pasturmg of cows,
Ina study done by Hoefsloot it was reported that one head of cattlé” can be fed wrth One

hectare o marze stubble for 152 days with one'ha “of barley or wheat» for 70 days and wrth

e potatoes are harvested However these plants when fresh are fed to cuyes The mam
:purchased mput for ammals is salt and vaccmes AT S “
. ”One head. is equlvalent to one horse or one COW or one ox or three sheep or
“two caglves. - s
S, Hoefsloot, "Raptd Apprarsal of Ammal Productton Systems in Southem Nanﬁo

F V(’Calt CIAT internal report Bean Program - 1986).

o 5

3

. as they can. remember There is no defined croppmg cycle but 1t is agreed that crops have o

AN

~

~. oneha, of peas f or 131 days” Potatoes do. not provrde stubble smce the plants are cut before _
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pﬂf-n: ‘gf imal ~  Number of “: ,'per'cent Average ‘number " Number of o
: ‘3 - .. - farmersswho - ... .. of animals per . farmers wha
b e ~have at least : . - " farmer - answered

" " one . . . TR ‘

" Homse S0 s 408 s

Oxem . a4 L o0& s
Cows  * 3 667 LB osgl

S om0 a0 om0 s

. Sheep - o1 . mo L 120 0 so
Pigs. .. 21 92" 1w R

Source: Survey results

Farmers always keep at Ieast one cat and one dog whxch are f ed thh kxtchen wastes

or f'md theu own. food Cats a‘re an 1mportant part of the system smce they ktll thefrats that

" eat the store&marzg ﬂogs are kept to protect the f armer from cattle and crop thxefs whnch

abound dependrng upon the proxrgt; ef the city” and the scarcxty of cattle f or meat m\hc

. _a];eJa.’.\ S
'_. .

The Market aug the Infrastructure o

Cro,PS ggw for the Market R "' 8

v-~":,.-

Itis known that barley, wheat peas and beans are grown mamly for the market and

are consumed at home in very small quantmes As can be seen f rom the data on table IV 3

N I

B ost of the bean crop is sold whxle matze is grown mainly . for home consumpuon It xs’ '

=2

.

—_- di flcult to generallze in the same way potatoes Smce farmers have usually more than one. -
harvest a year they SOmeumes sell all of 1t or half ‘of it or they do not sell any at all |
| ThlS srtuatnon can also be appremated at the departmental or provmcral level in the
» propomon of Nanﬂo s productton Whlch is commercrahzed and sold i other departments of ‘_

_ . xo. Colombxa For example exghty one. peroent of the beans produced in. the department in 1984



. domestic productron ‘wa

"oss.

T.ablev‘»_I.V.'B: Disposal "Channels of Main Cr'ops,*Southern Nariﬁo_, : 1986

T I
Crop -~ .~ Number of farmers  Average ‘quantity ~ Average . percentage
- , SR who sold some” " sold in “kilograms- - of - harvest. sold*
T SR s """""" S T
o Maid s o 324 31
. ' At T . - - | Lo, ' - . ) ‘ " .
“Beans 56 01663 698 T g
Potatoes -~ . - . 2 'Usls v 250

o ‘Drvrdmg among . all farmers who harvested

Source Survey results

was exported to other departments On the other hand of the total’ marze productron sixteen

S

percent left the deparr ent In the case of potatoes itis estrmated that srxty percent of

epartment and the Test- oras exp%rted to other
departments™.
Market Channels o : IR R

All the ver, b led are in a srmrlar locatron wrth respect to Iprales whrch is the '

o Mumcrpal caprtal arérd the largest ne,ar by market All veredas except Yanala and El Rosal

WA
~ are on a gravel road ,2 tf § krlometres from thé‘panamencan hrghway whrch cuts across
C g m

Colombra from North,to South It is the only hrghway connectmg the south of Colombra wrth

theé‘mam cmes Yanala and EI Rosal are cut across by *the h;ghway SO have better access to

. J

1 Farmers can sell their produce 10 the end pornt in the market that is the consumer '
iy
Cophde
or the processor Beans mar/e and potatoes are sometrmes sold to other farmers for seed or

: consumptron Occasronally some small f armers take small quantmes of bean§ or qumoa and

| -;“Umdad Reglonal de Plamf cacion Agropecuarza ( URPA) Plan Operatlvo 1985-1986 .

( Pasto Mrmsterio de Agrrcultura Gobemaaon de Nargw J’985 )
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~ Barley

Wheat.

Producer

PEE

" Beans | -
‘Potatoes
Broad beans:

- Peas

1 Local Assembler

T

L ‘Whole_sdler"

'

_Brewéﬂlrﬁr , |

Flour Milt .

-

| Consumer

~

- Figure IV.1 Marketing Channéls of the Main Agricultural Commodities in Southern Narifio,



' sell’ directiy to COnsurners in markets'on‘either"side of the border. Barle';y' and ‘Wheat are often

sold to the brewery and the flour mrll Farmers have,to supply the packagmg or contarner
: SR
' . This can be a problem in the case S,f,a bulky crop, such as potatoes If pnces are low

packagmg adds consrderably to productron c'osts _ A‘ L o N -' - ‘
2 Farmers can sell t,herr produce toa smaller assembler at he farm:level'kAssemblers '

o are sometrmes f armers themselv . Most assernblers go around the fa arms and know when the

.’,

. F,crops are becommg due f or harvest Somettmes they buy the crop before 1tbrs harvested

M

g guessmg at the yreld and: pnce They may brmg therr own workers and take all the harvest
: Assemblers are usually well tnf ormed of prrces m the markets but occasronally lose money
~wrth qurck prrce changes Norman Stmmons and Hays provrde a very srmrlar descnptron of

' .thrs srtuatron
All information must be obtained and disseminated through private contacts, as there -
.is no public infqrmation available. Along with the nature of productron and farmers'
L marketmg patterns, this introduces uncertamty of supply-and increases the risk. of
. trade in-more distant gtarkets where thers-is even less information. This prevents -
- specialization and many small-scale traders clevelop contacts in certain areas, to keep -
-informed on matket- conditions, and engage in trade in those areas, with little
knowledge of market conditions elsewhere. Markets around centers are competruve
- but the network of markets is not mtegrated”

';Assemblers then have to arrange transportatton for the crop 1o the larger markets Assemblers
:_usually have to select the grams or dry the crop as 1n the case of barley and wheat smce it

commands a-dif ferent prtce accordmg to grade | ’ - | )

7 3. Farmers can take thetr produce to a brg market such as Iprales or Pasto (the state

capttal) and sell it'to wholesalers with warehouses ‘who have mformatron on pnces at country
E :level and own or rent trucks to ship the beans to where the prtce 1s best and whgre there 1s

the demand for the gtven vartety in stock In thlS case the farmers has to pay for hlS and hlS
_';product s transportatton but can do some shoppmg in the town at the same trme . / o
Bl . 4 The government 5 marketmg board IDEMA Few f armers senously con,srder thrs o
opnon smce IDEMA does not pay f armers on the spot but a month or tyo af ter the purchase

No farmer in this area can wart t»l'at long for hrs payment

- ‘ ’/J‘D W «Norman E. B Sxmmons and H M Hays Farmma Systems in the .
Nrgenan Savanna Research Strategres for Development (Boulder yiew ,P‘ress,, L

My
e

[
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. o Bl
or drd not save enough untrl the next croo he borrows some potatoes from a’ nerghbour or - "ﬁ'i

'often (see table IV 4)
'Szorage Faczlztles ‘

saved f or consumptron Marze is stored on the cob and some 1s stored thrashed in. the house

- attrc There are hlgh losses from rodents Potatoes are usually stored m srsal sacks m a dark

' Barter 1s a common practrce w1th potatoes When a farmer has a bad potato harvest

o relatrve or somebody grves hrm some potatoes whrch he later repays lWhen a farmer has a

2 very good harvest he sends some to hrs relatrves in other areas but rt does not happen 100

Farmers have in- farrn storage f acrhtres only for the matze and the potatoes whrch are

LN

N

2

: room in the house Beans are sometrmes stored in speculatron of better prrces They dc@ot

oo take up much space smce farmers usually only have from a few krlos to two or three sacks

Small locaf assemblers who g0 around the farms do not have storage facrlmes so they

o : ) -.'rtake the produce dxrectly to the market or to the wholesaler

VURPA“ the government marketmg board (IDEMA) has insufficient warehousmg facrlrtres in -

. :"cof fee Altogether the government storage facrhtres Ior agncéltural products (not mputs or

. Warehouses are only f ound m the large crtres mamly Pasto and Ipxales Accordmg to

‘ the regron The IDEMA srlos haVe a capacrty for 7 4(59 tons and the warehouses f or 2 880 s
} tons Whrle they are usually used f or wheat sornetrmes IDEMA also buys beans and maize. ln

""1984 IDEMA purchased 13 978 8 tons of wheat whrch amounted to only 25 percent of tot\ay’\

productron in Nanflo CRESEMILLAS an agenéyw _ ﬁh msures the marntenance of certrfred

" seed, on the contrary. used only 70 percént of tfs \yat‘ehouse stormg capacrty of 600 tons - _
o because of low stocks Srlos whrch had a stormg capacrty of 3500 tons were not used at all "_ «
' -because of phytosamtary problems Products stored by CRESEMILLAS mclude marze beans |

': ‘,'barley and wheat The government agencres "Caja Agrana and "Provrsron Agncola have

warehouses aad srlos for the storage of agncultural mputs equrpment and machrnery The

5' .' coffee federatlon also has warehouses in the department of Nanﬁo but t.hey ate only used for

"Umdad Regtonal de Plamf caczbn Agropecuana ( URPA) Ian gratlv 985-128 .’
( Pasto Mmisterw de Agrtcu!tura Gobemacién de Narlﬁo 985
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’ ',.\I' B . . -
- }: Table --IV.4:; Main Bartered Commodities; Southern Nari'_i'io% 1986" K/ :
' 'Commodity. . -:>" ' . Number of farmers who Average quantrty bartered
s ' ST Tgave Some to their family . .in last ‘harvest [kgs]
Maize ] 7 23
Beans » | 6 13
" Potatoes - L ‘-, S g B 88

~ Source: -Survey‘results :

f _’machmery) is.of 14 389 tons excludrng the coffee f ederatron and takmg account that not all
of the capacxty is used because of santtary hmxtatrons o L
S ; . Onthe pnvate sector the stormg capacrty*ts of 81 015 tons’ of Wthh 77 percent 1s

| owned by pﬂvate busrnessmen 18 percent belongs to the Brewery "Bavarla , and the

A \
' . remammg S percant is. owned by flour mills in- the area. :
. (S

commumty m he lplales area The extensron agents glve techmcal advrce and supervrse the

: 'crops of the armers makmg use of the credrt facrlmes Crednt can be provrded through the
'. DRI program ( desarroIIo rural mtegrado - rural mtegrated development ) or through the
" Caja Agrarta (Agrarlan Bank) | R
. Farmers must own some land to take out a loan and they have to state what crop the
:/ R - loan 1s for The credlt representatxve decides how much to lend the farmer accordrng tothe = ¢
| productton costs of the given crop Somettmes the loans or parts of. them are made in kmd in |
g # v the way of fertxltzers | | |
.? r?@ .
e agrtcultural crop whxch commands most of the loans and loan resources is -
o potatoes Some of the loans however are ngen far mvesnng in ammals Ammals are an
. .

mvestment and al savmg for bad times. Oxen and COWS. are usually bought for work m the

f arm and to provxde the milk for the household Only rf a farmer ‘has-more than one’ cow or -



o " least it dld not seem so from the mtervrews A wealthy faJmer lent mopey to another‘farme,r

.............
.........

sampled (Table IV 5) |

are those related to’ house unprovements such as butldmg stoves or makmg vegetable. girdens

: 14 take a loan regularly, once or thce a year ;" ‘-,.‘l"-’. Lo W

o way they were drversrf ymg the Tlsk@n“ some crops could do vgry well even 1l' others drd note. B

% TR T b O L
B e T R

,:, . L e l_q_,'

. ‘two oxen (and a small farm) wrll he rent out hrs oxen t%m or sell the Y'mlk Ptgs are bought

W

for two reasons A female prg wﬂl be used fo-r T ducuon and the ptglets will be sold after
?*.’?

| wmnowed Plglets may also be bought to fatten up and then sold for meat A ptg can be fed " .
-on krtchen wastes unul it reaches s1x months after that it. must ‘be fed wrth purchased feed
‘:»After srx months the ptgs can be sold ata hrgher prtce heat 1s the-next crop af ter potatoes

’commandmg more credit for farmers even though it was only cultrvated by 28 of the farmers

-

The: DRI has a program of development Which tnes to rnclude the women on the : .

. farms. Wor&en are usually in charge of the hogs ‘the chrckens and the cuyes Cuyes are by

tradrtron grown for consumptton on spec1al occasrons A f ew: women however haye taken R

credit f o1 breedmg them for cornmercral purposes The loans are gtven for the constructron of .
-
samtary cuyeras to keep the ammals out of the krtchen to buy good qualtty antmals and*for

. vaccrnes and: rnsecucrdes Other loans whrch try to mclude women tn the development process

t

5 wel
Of 61 farmers mtervrewed 31 have taken an agncultural loan at some ttme but only

'I’here are also local mdney lenders but }hey are. not a mnjor source of credu or at

KA

L and expected tbe ntnth part of eVeryﬁung grOWn on the Jarm as: an,mterest paynrent ln that t

SR

[N IR i Lo ,"".
ERE

"Among famrhes not only is money lent but also f ood and even 1and v L : o

e Cw d
. Thé extensron agency has vanous techmcrans who go around the veredas on thcrr

: motorcycles. They usually vxsrt people who have credrts advrsmg thém at the same ume on R

v y
whatever crop or ammal problems they may have, In 1985 a new bean vanety was released by

- the Colombxan Agncultural Instrtute and CIAT At the trme of the rntervrew:. tn 1986 24 of -

' the 61 farmers randomly mterwewed knew about thrs new vanety and 14 of them had planted _

1t ln one vereda where there had not been any mformatron about tt no farmer knew about

o thrs new vanety ’I'he {CA and the DRI program also have female techmcrans who go around

',\’tr'



e

" Table rv;.s:}'r)ist_ributidn of Loans in the Ipiales District, 1983

Disﬁbﬁsal ,. o Number of " Hectares - Number of Amount "~

Veredas o Artended 'f - Credrts (pesosX1000) -
Sheep - 58 _"'*-_-’_il o '4v,38QM_. e
"fﬁpdgné‘ | 1 ) :
1 Wheat - 1 o 762 g - w0 oot ’ e

om0 2w

, "'.Cow and calf R - - . PN 38 e .'f e 1272
Hoes ; LN Y R '49“_“ SRR T RN

Maize/beans 5 ' 170 -':ii - '12 o 421 .
Bids 1 o g e

 Broad beans - ;8‘ N [ S E T ) L

o Adapted from Carlos Adcﬁfo Luna,#‘ "Cost S Retomos -en frzjol y Otros Culuvos
_. - Narino, Cllma Frio,” Paper presented” rn tie'
'-‘Lfor Latm America, February 16 to 25 -8'7'. - Ciat,’ 1987 D. 12

* to’'some farms and advrse farm women on nutrmon and ammal care Once in a whrle a S

Workshop on . Research in Bean Fre]ds

‘ ’meeung isb mzed m a vereda All farmers are mvrted thh therr w1ves but usually only A

_-ﬁ credn. -users and people mvolved m trrals Wlth the agrrcultural msmute attevd the meetrngs

Farmers were asked 1f they had ever been advrsed on agrrcultural practxces or mputs
o by an agrrcultural techmcran of the 56 f armi.rs who answered thrs_.q_;stron 23 sard yes andv ;
. 21 of' those who sard yes said. they had changed somethmg m theu agncultural practrces as a

result of thxs comact



- ‘The Pohtrcal Envrronment

o ravmes Each vereda was probably f ormed by a famrly or group of fa

,.'.;Averedas or commupmes) and the provmcxal government (Flg IV 2) '. ;[ Y

<. f unds f or ‘road constructron and unprovement school renovauons ard upkeep (s"' Cf

A vereia rs a geographrc area dehmrted by. natural boundanes such as rxvers and

'1 'es smce m each

S '-ﬂvereda a few f atm]y names predomrnate By def 1mtron each vereda must- ave 1ts own school

.':‘iAll veredas or vrllages sampled in: the study are. part of the same mumcrpro or. mumcrpahty of

ol

-_'-;;Iprales (See frg 4) Thrs is the lowest level of government 'l'he caprtal df the munrcnpro rs the
“_

.fmty of Iprales whrch means that a lot of the resources of the rnumcrpro are spent in the e

; o
0y o

L mumcrpal caprtal

=

4,Polzttcal organzzatton 0 f the commumty T he Junta a'e Acc:on Comunal

The veredas polrtrcal representatron 1s constrtuted m the Junta de accron comunal"

_whrch is- a group of farmers elected by the commumty and headed by a presrdent also elected T

:-.e'

.v_:wrthm the vereda o '} L _' S R l

«

Thrs junta de acczbn cﬂmal acts as a pressure group wrth the Lrnumcrpal government
____‘_____.--

. .There is also a mayor m the nﬁmrcrpal caprtal appomted by the departmental (provmcral)
o "_ _governmeut A councrl of representatrves acts as the lmk between the mayor and the |

jcommumty or vereda The major hlmself is a: hnk between the counctl (representmg the R

Some juntas afe very actrve and can pressure the govemment mto the allocatton of

aan i

: ‘vereda by def rmtron has a school) constructron of aqueducts and mstallatron o electncrty A

| "good eXample of an acuve vereda 1s Loma de Suras, whrch has a drmkmg Water aqueduct

S "f'orgarilzed the farmers for constructnon of a road and also has electrrc lrnesr Chaguaype and

o isa requlrement to obtam any benefns from the project

;Soledad on the other hand do th have runmng water or electrrcrty so they rely on water
K '.:','wells Yanala and El Rosal have electncrty but no runmng water For oommumty pmJects the
}'veredas have to provrde most of the labor mvolved ’e farmers who wrsh to benefrt from the

,,.‘f.pro;ects must donate labor days or food There is also a fee to be pard but the labor donauon
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judges. Hear: co_r'npla.i_n. i PR ‘from eoch vereda. SRS
' T "Plons prOJects needed by
N T e the veredos and communlcotés

S T with major!Intervines-in ‘
ST budget ollocotlon dec:srons

‘."\\‘ Mo‘jo'r -‘ f;T‘;:‘—'.’:-‘ R
‘Appointed'f)y the -
Provincial Governrr)ent
Trcnsmlts council plons 4
and needs to.the -+ v
Provmcml Government e e

m,, :

RIS . Governor o
' Apponnted by the pO|ItICO| 3 _ ,
T porty in powe. P

- Figure 1V.2 The Veredas Position in the Political Structure, Southern Narifio, 1986—

With; one representotnve PRI




Strategres W]uch Farmers Use to Deal With thenr Envnronment e B
: £ ‘: CTRI
Tha'ough the. years farmers have developed strategles to decrease or amehorate
' envrronmental nsks There are mamly two ways of dealmg w:th envxronmental nsks One rs

by drstnbutmg the nsk through dxversrflcatron and mtercroppmg. The other way is by

closmg the system at 1ts economrc or chmauc boundanes In the agrocltmauc sense the o, =

“ s s

. K
..v_"l

system s boundanes can be closed by the use of 1rngatron feruhzatron and pest control The
ulttmate closmg of a farmmg system is in the case of a green house In an economlc sense the

system S boundarles can be closed by not relymg on the market asa channel fic or the dxsposal
A

ol‘ agncultural producuon and by not relylng on purchased mputs for agrtcultural productton

New technologxes then are rnstrumental m the closmg of the system at 1ts btologtcal
.3

boundarres but thrs mrphe& at the same trme that the system is more suscepttble to changes in

)

d

"

L3
} o thﬂ economxc envrronment wrth the purchase of mputs and the use of the market f or the
2

;

3

%

~

13 LN

t

. '_ d1§posal of the agncultural surpluses obtamed as a result of usmg 1mproved technologres One
g " p
Iast way of dealmg thh envrronmental changes could be through the creatton of pressure

: groups to achteve concessxons from the government

» . s N . R L X =

- . . . LRI e o - . - H <
. . ) AL e L. Wt , IR . ! AN
L C PRI O e - : - . . .

' : "Use aj&zme St ey R, T SRR .

, Flf teen percent of the farmers 1nterv1ewed reported the use of hme and thls 1s

e

. appropnate Smce the sorls are usually acrdrc

» . R . L . «_‘ N . . P TN R
BN X ..,j . Lo e . PR . R RS . =

. » X . .- -
USEofFertllzzer L, ] T T e

}All fanners mtervrewed use some kxnd of fertxhzer Sev%ty two percent use organrc v =

fertthzer and 72 percent use- chemr‘l fertxhzer })@

tYPe is restncted by what there i$ in the 1 o

" ) ' L VRN
market whrch is 10- 30 10 13 26 6, or 15 15 15 Farmers do not always grvea reason why

LS

they use one'khrd‘asopposed to artother It 1s beheved I3 26 6 and 10 30 10 are the best

A o

Rr thOJ.lgh farmers of ten gtve prrce dtfferenual as, a reason f-or usmg a. parttcular type of

S ' fertrhler. Frfty f 1ve percent of the farmers mterv:ewed use some kmd of fohar fertihzer

Wthh they apply in. the same contamer mrxed vytth msectrcrdes and ﬁmgicrd s, whm they q

R




’

L Diversi fi c’ation

‘ fumigate- még;.,‘r ields.

Use 0 f Insecttades and F ungtcuies .

Of the 61 farmers mtervrewed 59 fumrgate therr crop wrth some lond of chemrcal
Twenty fi ive percent drsmfect the bean seed,s before plantrng Some krnd of msectrcrde 1s used

by 97 percent of the farmers and at leaSt one fungrcrde is used by 90 percent oﬁ the farmers

—

The thge System ofCuIlrvatzon o ' A : - IR ‘ :

.‘.'

When preparmg the land the farmers make furrowswrth the plow ’Accordmg to .

Norman Srmmons and Hays thrs system (ndge) rs not completely related ’tof-chmate, sorl

¥

Y topography, or land conservatron rather it conttbutes to management of all factors at

” once"77 Kowal and Stockmger crté four marn advantages mcludmg the control of erosron on

the s pes cuttrng trme of seed bed preparatron in half the ennchment of the topsorl wrth R

ash and plant resrdues and the provrsron of aeratron to the plant s roots"l

-

It has already been menttoned that for plantmg certam crops farmers wart untrl after

- therain to take advantage of the ?horst 50\11 Srnce there is‘no 1rr1gatron in the zone f@rmers

ST
- are always at nsk if rams are late Thts may be one of the reasons why farmers have two or _'

more plogs of marze and beans but which aré planted at drfferent tlmes In the sample\.t je is <,

| ‘ an average of 2 098 plots of maize/beans or beans per f armer, Havmg more than one plot of

T Lo N

- a cr0p at a drf ferent plantrng trme is also a good msurance agarnst pnee vanabrltty whrch 1s

very hrgh for potatoes and relauvely htgh for beans

-

”Norman Davrd W Stmmons Emmy B.; and Hays Henry M Farmmg Systems /’m
- ‘the  Nigerian Savanna Research Strategres' for Development (Boulder view Press,
1982) p. 50. B R _ o /S(- o
NCited in Ibid ,pSO i .‘ S




' qlntercroppmg
‘ Several crops are 1ntercropped m“

' combrnatlon is maize and beans Many other “ ‘»?
' beans such as squash qurnoa (a traditional andean cereal) and‘broad beans

'fhe Marze/Bean Assocratron R

v Marze is always grown in assocratron wrth beans In Southem Naru’lo of the 119 plots
planted wrth beans only ten were rnonocropped three of whrch were CIAT tnals Two tunes

beans were f ound mterplanted wrth broad beans The remarmng plots c(mtamed beans and

' maize mtercropped

There are advantages and dlsadvantages to. the malze/bean assocratron but f armers in-
: the study seem to consrder that the advantages outwergh the drsadvantages
; ._ In the agronomrc srde the rnatze provrdes an adequate support for {he b€ans whtch
| '_'are of the clrmbrng type vanetres typrcal of cold hrgh altitude chmates The mtrogen frxmg
-bacterta found in all legumes helps to mamtarn soxl fertility whlle matze absorbs the nutnents o
from the sorl As well, crops in assocratron also show a lower mcrdence of pests: ahd drseeses

| as documented by Tejada et. al, The mcreased compeutlon between marze and beans m the .
. - | vsame plot results m a decreasé i m weeds” . ‘ :
o In agronomrc terms tﬁ'e main drsadvantage of rntercroppmg rs the. lower yrelds _ ! _
* “obtained as opposed to those obtamed in monoculture Studtes have shown that clrmbrng bean K

, yrelds in thrs system as compared wrth monocroppmg, are decreased by 50 percent while matze

: yrelds are reduced by 36 percent"’ - ;»

" On the economic srde the advantages of mtercroppmg stem sometrmes from the 5 »‘

. agronomrc characterrstrcs and at other ‘tithes from the resource constramts of the farm The
o

- lower mcrdence of pests, drseases and weeds has rmportant advantages to farmers wrth

v.-'i;restrrcted cash resources The effect of mtrogen frxing bacterra m the beans nodules may

‘ -.help reduce fernlrzer expendrtures ’I’here is also a savmg of labor when fumrgatmg both crops ‘

: _”TeJada Gerardo. Davrs Jeremy, and Garcra Susana Factores Agronbmtcos en' la
.- " Asociaeion - frijol-Malz.. Paper presented in- the IV Trammg .course., for Bean .
) Production CIAT Colombra 1979 3 TR
. 8OThid'



srmultaneously srnce farmers mrx all thetr products 1n the same fumrgatron tanks Thrs

method saves havmg to carry the water £ I0m wells whrch are not always close to the field.

i.

The same is true of ohar f ertrlrzers whrch are- also apphed when fumrgatrng

The use of labor is also controlled through the preparauon and fertrhz.atron of the
.land and the srmultaneous plantrng of both crops Furthermore the assocratron of these two _
~crops Iso permrt a drstrrbutron of labor at the end of the croppxng cycle harvestrng can be
exgded f or one month smc&beans requlre two or three harvests and maize rrpens after beans v‘
E have been harvested " |

Plantmg two crops in one plot also 1mplres an’ mtensrve utrhzatron of t.he scarce

' v‘resour f land and there 1s an obvrous savmg of work a d money when maize is used to

suppo M hesbean plant

' summarxz _n table Iv. 6 Of the 57 f armers who harvested maize only five of them sold pa -~

| ‘of thelr crop "On the other\hand of the 56 farmers who harvested beans 52 of them sokl/{
part or all of thelr crop Furthermore the average percapxta consumptlon of maize was 80

B kgs per year but for beans it was only 6 5 kgs ThlS shows a_ hrgh level of complementarrty

between these two crops in the sense that beans provrde the f armers wrth cash whrle maize

' contrrbutes to his f ood requrrements | R _ I

One last very 1mportant reason for mtercroppmg of any crop is the possxb‘e reductron ,
of risk, exther agronomrc or economrc 1 Intercropprng is one way of drversxfrcatron In:

- "agronomrc terms, the crops are affected drf f erently by weather drsasters erther f rost or

drought. In’ economrc terms the explanatxon isa paraphrasmg of the food cash .

- complementanty already mentxoned that is, if one: of the crops is lost the farmer stlll has one

e to sell or feed h1s farmly “ | N o

e
i

L P O Lynam et. al "Economrcs and Rrsk in Multrple Croppmg,. m ultrpl ’ q&

MNencalas Cun . eda A Thee a it



Table Iv.6: Annual Malze and Bean Productlon and Consumptlon (Kﬂogrammw per
capita), Southern Nanﬁo, 1986

- " Average - Minimum . Maximum-
. Annual maize . _ 79 ' -0 Y .1}

- production . - : I o . _
' Annual maize . 80 & 10 S L2700
consumption T o o
_Annual bean 40 e T s
- production - B - SR
. Annual bean 6.5 m o . 42

: CODSDIDPIIO_D :

“Source: Survey results.. _
) N . B 'v - B ' . 4r . ' /, -
B. The Internal Structure of the System - *
~ These are factors constraining the farmer from within the system..
The Land

* Land i is a scarce resource in the area Latrf undra is not really a phenomeno‘n here
though land%s ot even]y dtstrrbuted (Table\lV 7) o | ‘

In /an analysrs of varrance test done to ?)mprue the dlf ferenccs between veredas

: accordmg to size of farm it was- found that the veredas are not- sxgmflcantly different in

. r°latron to thxs factor The average farm srze fof’ée veredas Soledad Loma de Suras, -

Chaguarpe and Camellones is 2. 69 2. 61 2. 43 and 2.35 hectares respecuvely Only El Rosal L
and Yanala have dxfferent farm sizes, bemg 3.09 for El Rosal and 1 87 for Yanala Both of -

_. these veredas are one next to the other but in El. Rosal out. of 4 f armers one was a. very large
“farmer s0 that: probably drew up the average consrderably v ‘

‘ ‘ Smce land is a scarce resource 1t has to be used mtensrvely The average size of /a farm
in Iprales is 2.43 hectares and in average a farrn is drvrded in 5. 82 plots carrying 4,11 crops. -
{ Table IV.8) All farmers grow marze and beans and almost all farmers grow potatoes All .

“other crops are grown only by some farmers Pasture land not counttng the grass edges is'_ L

 mat semeealles leame demlann oha £ocmioe L2 o femen r‘_‘;



\-

" Table IV.7: Distribution of Farms by Land Size, S'outhern;Nariho,fl%G

69

" Size of Faim (ha) -

% of Farms :

. Cuniulative % °

e i e e T 0 T RSy ey oy Y

30 -50 -

> 50

, ':‘_,'.18.10 |

820
410

19.7 .

LB

82
49.2
67.2-

869

1000 %

Source: Survey Tesults.

-

“»that the marze/beans combmatron occupred the ftrst place in 38 of the 61 farms (countlng

Countmg the crOp that occuptes the largest extension of land in the farm it was found

f allow land as, the crop whrch was there before) or 62. 3 percent of the farm Barley occupres :

" the second place with 10 6 % of the farmers, peas come in’ thrrd wrth 9 8 % of the farmers

f ollowed by potatoes wrth 8.2 % and broad bcans by 6.6 % Pasture land occupred the largest

area in only two farms to make 3 3 % of the farmers. It is mteresung to compare thts data '

thh that of farmers' own optmon on whreh crop is the most important to them in terms of

which gives them’ more mcome "Of the 53 farmers who answered thrs questron 396 % sard

: that beans or the matze/beans assoctatron is theu' main crop 30,2 % satd barley is their - ‘main

- crop and 11.3 % satd it is broad beans: wl’ule 9. 4 % sard 1t is potatoes (see table IV. 9)

Most peoplc in the lptales area own some or all of the land they cultxvate Land can

. be rented or lent but a common arrangement rs crop shanng in whtch a farmer with too much

| land and not enough labor or cash shares the costs and returns ona plot erther for only one .
harvest season or for a few years m a row, Usually the people who take the land have to
: supply all the labor but only half of the purchased 1nputs such as fertrhsers pesttcrdes and
seeds Even if labor i is hired it is totally patd for by the landless crop sharer People who .
take lan%rop sharmg agreement however; are not usually totally Tandless but feel



T

Table IV8 Average Farm Slze Number of Plots and ‘\Jumber of Crops, Southem
- Nariilo, 1986 _ :

Variable ~  Average:  Standard - Minimum Maximum  Varance  Variance -
(ha) " Deviation - - Value Value -: - . Coeff. ~
Farm_Size 2.43 1.99 27 697 399 82.124
Number of 411 146 . 1 - - 7 - 213 | 35504 B
Crop§ . . i . - E . '- . . X " ' v- » l_ . : ,') .
Number of  582- . 238 2 . 11~ 568 - 40965
plots SRR - o T P
Source: Survey resﬁlts i} -
Table v.9: Mam Crop by A.[ea Occupled ‘~_- D { ‘bﬁpinion_s. ‘Southern -
Nanho, 1986 S o L
~..Crop a L " % of Farms in which it % of Farmers who Say it
éA o © . has'the Largest Area (61 is' Their, Main Crop (53
o S - Farmers) . _ Farmers)
Maxze/beans L e ‘ R w0 |
“Barley - . - .1 ' ' | 30 -
L oPeas o | B
Potatoes ' 8 ' » . J 9 )
. Broad béans . - 7 o o | 1l
:PéS,tu_res R | _ 3 . ’ -
: Végetablcs g 0 . 4 o
" "Source: Survey fesults. »
_ ‘ ‘ .
¥
'.w' ‘



a -

UL

)

-

: : equally between the two sharecroppers 0ccasronally land i$ alﬁ) shared by more than two

e . B P

- DR

o people On one occasron a large farmer gave some of hrs land ina share cropmng

' ’-agreement but dld nqt mvest anythmg m tnputs and therefore recerved only one fourth of the

o harvest l-le thought he dld very well Arrangements vary in the deta ‘b..t-at i ‘usually land m

-

L

h 'The Irlput

v Input avazlab lty | f T )

somethmg else to replace the product The only problem wrth thrs is that 1t confuses the

; the area’: 13 266 15 15 15 and 10: 30 10 'l‘he'_ 2

A

f

4

-

' mtplement is the fumrgatton tank Most farmers have at least one of these tanks The '"’;- o

L Jox* dra\ﬁn plough 1s a maJor 1mprement in the cultrvatton ‘of- the landsm Southern Nanflo T

S \exchange for labor Accordmg Lo the proportton of land inaf arm m a:,grven tenancy, the 7 '

perccnt of f at.ms wrth the dlffetent tenancres is descrrbed in tabl IV 10y

] N
. e - . . N . . N LA -
- ’ . g . . Tt ': . . ) :

. -:._.,‘.
R AT

rket and Machmery and lmplements Used in the Area T g .

- LS.
: P

_— ," Ther seems to be scarcrty of mputs in thrs area .A:s long as farmers carf et
s go &

transportatxon to the mumcrpal capltal df Iptales they can buy most mputs they need
K a“ v o
Occasronally a certam brand or product" is drscontrnued but manuf acturers usually have

0

farmer who is used 19 certam products There are three ktnds of f ertrhzers always avarlable in_ E

: i slrght prrce diff erenttals Wthh

sornettmes mﬂuence farmers rn therr purchasmg deClSlOIlS erther because they want to buy‘the

cheapest ot because they want ‘to huy the "best (most expensrve) T '." R
- : g ‘ . ‘: ) ; R

Agrlcultrlral !mplements o e T

Besrdes the use of xmplements such as handtools the othe.r maJor purchased : -

- -‘ »

rrrespecttve °of the rugged aSpect ot; the terram Not all f armers have a team of oxen SR “,.“A" N

>

th‘éﬁ‘rental of an oxen team in. exchange for lettm,s the oxen feed on the stubble of the

!land to. be p10ughed 1s a common arrangement. Sl ( / :

Threshers and dtesel gnnders are owned by a f ew fanners v.ho Tent them to other ,

l‘ armers at ttmes ol' harvest 'l‘here seems to be enough of thrs machtnery, though farmers may

VU )

have to waxt a'few days tonse itin peak seasons R RS A *‘_;"



raQe) rv 10‘ La'hd Tenancy . Pattern Miiputhern * Narifio, - 1986 .

Greatest proporuon of farm land in. 7. Percent of farms - . -

Ownershlp and worked by owner g ";jl' o 5 ft S
' Takes in share cropptng arrangement R e T _’ 3y )
e S R e

:G_rves- in. s_hare-_croppmg arrangement TR S - o A1

O Rents from someome - . .. .o Cig

Source Survey results. - -

ThePeople - R

Ethmc Background and Herztage A "-‘ " P ‘

S~

Each vereda Wss probably colomzed by pne f amlly or a small group of famglges smce o

. there 1s always one -,oi‘ 'a" few predommant f amﬂy names m each’ ve reda Iudxan heritage *can be
To | ,' : . ll : e .
traced by the last tbme but there has been a lot of racxal marnages $0. now the comemporary L

populatxon is qurte homogeneous When talkmg to an e]derly Indlan 1t was fgund that thexr

food pattems have changed f rom a predommance of maxze potatoes and beans’ 2 dxet based

+ N partl’y t;n to purchased foods such as nce wrth potatoes remaanmg a mam source of f

Chzcha af ermented maxze drmk has apparently been drsplaced by aguardzenle and f

There are other tradmons affectmg the culuvanon methods. Farmers belxeve they have - o
b - K
to plant when there xs a f ull moon et‘ ; ‘They dso thmk 1t 1s good to plan_t o oertam samt '-;- W

e ' g, Pf e . "

e fesuvals However ti;ese tradrpons are not very stnt:t so they plant. when they ean dr When

{_.ﬁ L.

they have the space and: the water is good etc - g

The only Indran tradmon that seems to remam 1s thc formatlon ot‘ mlngas or groups

‘e

ot volunteers that work on the pubhc works such as roa g and aqueduct creatmn ’?': :




Househald Slructure R _~ R R 'f,- o B _ :
All the people lrvmg on the farm are consrdered part of the household mdependently “ T

,of therr relatlonshrp with each other T he lowest level of orgamzatron is the nuclear famrly
R . T e
wrth occasronal inclusion, })f other members of the extended famrly L T

.
‘441

As can be seen in table IV 11 the households have an average of 5 5 members whrch o
is srmrlar f or all veredas The average age of the farruly members is 26 46 years The average
o .,.1ength of educatron 1s 2. 7 years of schoohng If we only take 1nto account the membersAof the"f
| f amrly older than 8§, we: fmd an average educatron of 3 5 years, of sthoohng It was found that‘ |
'there are more men than women 1n an average f arm w}th 21 men and 2. 67 women There »
~are 1.6 actrve people who support 3 9 mactrve people def med as people w@iot
mvolved in money makmg actrvrtres 0y who study and db cookmg The ratro of actrve to the .
A‘-total number of famrly members 15 then 35 That rs for each member in. the famrly there is
3 35 member who works and contrrbutes in economrc terms to the famrly The average age of |
= o all farmers, in the sample (u: 1t male or female main undertaker of farm actrvmes and ’ :
| ':‘I.vdecrsrons) was 46 21 rangfhg from a mrmmum of 23 to a maxrmum of&S and that of the -_ -
i:spouses 41 17 On average afarmer had recerwd 2, 84 years of schoohng wrth 2 maxrmum of
B ~ .‘ 6 years The spouses who were f emales m all but one ease,- drd not Iag far behmd wnh an |

' "_average @' 269 years of schoohng A study d’one in the rural areas of Colombra found that S

f armers wrth two years of' schoohng or less were functronally 1111terate e D x l S

"_ | Labor Azzocaupn :

. 1‘) thhm the farm A .-n “ S
/\_there 1s clearly drvrsron of labor wrthm athe famrly accordmg to sex and age The _
' fhousework and cwkmg are done by the women and the crops are tended by the men" "Small"

o ',-ammals such as chnckens cuyes and prgs are tended by the w0men whrle cows oxen and

around for '

horses are tenl:led by the men and chrldren srnce they on]y need to be mov e A
o o f eedrng on th! grass Sheep are moved around for feedrng by the wornen aj d the cluldren but . o

- rt 1s the wt)men who shear them for their kmttmg Men do the land pre .

a

!



was only one woman mtemewed who on Txer own xmnanve took care of the farm and

;Tabte IV 1

Number of actlve
: -peOple/farm

e people/‘f afm '

; v:;';Males/Famﬂy iéize: '

1986

T

Summary Statistncs of Family Descnptwe Vanables, S(suthem Nanﬂo, :

Ve f.- o vensge

By

" ~slze of famxly . .‘,5‘47:"‘,
"-‘tEdueatmn o 272 o
":fl'?..‘Males . ) e "

",.:,Females S :' RS 267

--_Number of mactlve :

"-"Acuve/Famlly sxze _F: o _’§3'5'_1

‘.';Educatmn of - S AR 7Y )
"‘v-mcmbets older than L

8 -

gy ‘Farmers age | 46’21

= ‘:Farmqr S"educanon 284""

-(years of sduoolmg)

‘Spouse s age

- '-.{:"ﬂpouses educatmn e ’,'2.69‘_" S
(years of. schoohng) :.-; ;

.Minimnm_; el

..... ecerveomee

D S s S P LSy P

Source %rvey reéults ‘ e

f umxgatlon bf crops whxle women bnng the. food t,o the men xf the work area 1s far from the

housc Other cu]nvatxon pracnces such as plantms. Weedmg and harvestmg are done by both

o’

Womeg can be very acnve in agnculture if they w1sh bﬁt that was usually nol the ;}s There -

\

. men and women Green pea harvesnng, howeVer 19 usua.lly done by women and youths from

E R other farms whb are paxd not by the day. as is the usual arrangement but by sacks harvested

Maximum - .y




1

% B
-

> admrmstered 1t It was observed in- the mtervrews that women usually knew the basrcs of

culuvatron but were not mf ormed in the fumrgatron products or quantrtres to use However

B most women seemed to partrcrpate m the plantmg decrsrons srnce the farmer dxscussed wrth

} the f amrly what he would plant rn each freld rhe divrsr n of labor by sex and age can be |
apprecrated in tables V.12 and rv 13, } L N\ R

u) Secondary occupanons and work outsrde the f arm.

1]

Even though 4. percent of the people under 12 years old are in school by lookmg at ’ ‘- '

K ;\, table lV 14 we fmd ﬂhat 87 percent of the people in thts age group work on the farm as a
B o
R _ secondary actrvrty, erther wrth the crops and ammals or helpmg in the k'rtchen accordrng to

the sex d1f ferentratron Most chrldren were. sent to school even though the\ were not al%vays .
. S 9‘.7’4"» D ;
allowed to f mrsh elementary school S

)

In table IV 12 we'can See how many heads of households had

grrculture as thg: marn occupatron There are, f rve males mvolved‘f-_f i1on- farmmg actrvrttes -

-.7, v

- as therr mam source of employment and eleven people whose mam aquvxty is worlrmg on

other farms From table IV 14 we can see that 33 3 percent of the people over I\STear ,o‘f _ N

age work on other farms as a secondary source of 1ncome People under 18 on the othér o

e
v

hand concentrate therr work efforts on therr own farm e

Labor Mobrltty agd Mrgratzon '::,,, e Sl D T -': L :ﬂ,""‘ R _'-» -
: -L W'hen, farmers were asked hovi long they had been farmmg they usually rephed "all of

s -"an-

4 3 t'therr lrfe- but co@d not nge a ftg,ur

' the farm.worlc in a .gradual process.through chores that beeome mereasmgl»y more drffmcult or

"»A.l‘ -

‘ ttrne consummg In vrew pf thrs aspect and the observatrdn that many farmers in tl{e area

o _‘_ 'H..""' Sof
. «: had at one trme mrgrated fo large cttres but had retumed the farmers were asked if they had

o .

; mrgrated and for how long Tb,e’mamrreason grven for the mrgratrons was that they had been

drafted for gnlltary ser\nce ahd had somettme} stayed on af ter the servrce but they had

returned when they mhented some lq,gd or crrcumstances m the crty changed A summary of

the mrgraugh resylts canbeseen in table IV 15 s _: ” SRR P

R

N

; ',[hrs 1s because smce chrldhood they are mtegrated tnto" :



Table I’V 12 Dmsion of mbbr by Sex as' Exemphﬁed by the Farmer and Spouse,

: .-Southem Na:mo 1986

gl S
Iy

' ".':Farm own_.

S ': . House wmk
S nand cook -

S : 'ffarms S
Cw ':'Commerce of
Cooocropst L AT
Dnver 2 f28

., Main acuwty -;Number of Percent of

7203
. "':-_':‘y;-.‘ J>31’64 S

Number of

- Percent: of

| Fmales

Sourcc Survey results

Table IV 13 Dmsmn of i.abor by Age South
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Activity | . R

~ . Source: Survey results

S about two_months” ’*f S R e e

'"‘-"S_ource:-j“-Survev.‘-'jresults." Lo el

. e s
S
“h : . -
...... S
: L2

. Sv

Table}jll_\v_’.ll?.l'. Secondary Occupatlon by“Age Group,m the Farms of Southern N

Nanﬂo 1986 SR N e

Secondégy'f,' S Percentage or people in each age group _‘," | I
T '12:"» B3 -6 GSewp

.---..-----.--.--»---.-.-.---.,.--)-------.-;-.--,.---_----,._-.-,---.-.;,---.q-. ------

'Work on. the 86.96 SR 697 : S 58;33 IR i}

,'Work on other S 435 o122 00 0 -3333 00 o 100.00
 farms - R . ST T |
, Trade ‘of crops S 06 S ©3.030 00 278 S I

Services and 0 3,3 278
.urban  work . R <o R N g

sudy CU87 0 laz o eov 238N o

.-.---.-..-_-.-'----.-'.._-.-...-a--------.----.'_-.-..._---.---._-.j---..-.,------..---...---.,

Total Percent Co0100000 710000 10000 10000

o cTotal-,-.;Number o R 2_3 R ,33 s 2 s S

N »T.Tzib].e I_V.lS:’ Farmer, Moblhty and ngratlon in. Southern Nhnﬁo 1986
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B s S S : o
C Concludrng Remarks o TN ' :

7 Now that a descnptron of the systernahas been provrded 1t is possrble to drscern key',
elements govemrng farmers producnon declsrons as well as elements govemmg changes rn
prodtrctrdn All?ol’ the descnptrve vanables that have been descnbed m thrs chapter will be
,r.lserian,&drfferentranng farmers wlk respond to economrc mcentrves versus those who do not

e e

PR - - : . v .- w : oo

«respond o ', e

L'

i Con : ".).. PR T . ©
't)’

As 1s deprcted m Frgure IV 3' the f arms m Southern Narrflo are very complex systems .

All thge actrvrtrcs of crop reultrvatron and ammal management are closely mterrelated The .

")

farmér depénds on a geﬁ@(equrhbrrum of all these f actors for his survrval Because of the : |
concept of drversrfrcatron which rs a fbrm of msurance losses on one part of rhe system do

‘not cause the system to collapse

s “

Flgure Iv. 4 presents a schcmatrcal representatron of. the farmmg systcm based on the

- revrew of f armmg systems concepts ‘The nng represents\th grrc tural farm system formed

S

-

bv ine farms At the center of each farm is the farmer who decrdes on the dlstnbutwn of the

E farm resources accordmg to the household s needs and wants All the farms are related

through the flow of resources, on a cash or barter basrs thc flow of rnformatron ahd the

2
L

, sharmgof land or ammals o S “ ; , S

Y R '-'lra.-

The envrronment surrounds the system f rom every dlrectron Drf f erent levels of
‘commercralrzatron or subsrstence are def med by the opennem or closeness of%he farm system | :
to the econormc and brologrcal envrronments The economrc envrronment rn general affects the
system whﬂc the farmers have lrttle power rn affectrng thrs envrronment The rnd?e ‘

’subsrstence or tradmonal {armers mmrmrze the effects of the brologrgal and physrcal

LIRSV

- . envrronments th.rough drversrfrcanon of the f arm actrvmes. If the mote- commercxal t‘ armers

)

: are more specrahzed m certam enterpnses they forego the benefits‘ ol‘ drversifrcatron The

= . more commercral farmers, then try to close thexr system to ph;srcal envrronmental effects

»-through the use of inputs The polrtml envrronment mflugces the farramg system through

: pohcres Farmers can someghat\-affect the pohtrcal envrronment through pressure groups. L
I such as the Juntas de Acclbn Comuml The instrtuqonal envrronment affects the farm sy,tem

I RN . .o . . . " - -
oo o T e [ T B . . . TR L S
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V;’;DESCRIPTION AND ANALYSIS OF RESULTS

4,

» - - A. The Frisch Resilts

S,

Descnpnon and Meamng ol‘ Fnsch Results

The results of the F' 3

b

h mtervrew method to determme supply responsweness are '
< presented m t.a’ble V 1. Seedml rate was used as a proxy for c.uput because yrelds are lughly "

' vanable in the area. It was ve@tdrf ficult for a f armer to thmk in terms of output, wrth any
degf'ée of certarnty, S0 1t ‘was decrdegl 10 use seedrng rate in the rmplementatron of the game It
".“was not possrble to use: acreage erther beeause of. the dif’ f)culty of measunnéeach mdrvrdual
.ﬁ'plot since farmers d1d not know the srze of therr)plots Plantu;gg, @smes are assumed to be
' ‘:_stable . ) AR ' o 4;, ' _ |
b The calculatron of the\MRPS s and MRPSA have already been descnbed m Chapter
JIL The m.eanmg of the MRPS can be explamed wrth an example For one farmer the MRPSl '
- was. calculated as - 7 33. Thrs number indicates’ that if- Mmer Were to decrease hrs bc«an
| _ bplantrngs by one lmlogram he would have to mcrease his potato plantmgs by 7.33 bultos to
P stay at the same level of satrsfactron It was expected that when the pnce of beans mcreased :
. ':,the MRPS /o\b\tamed would be a larger neganve number than wrth the frrst bean prrce MRPS B _'
4 1s an opportumty cost of beans a large negatrve number means that many potatoes are needed -
‘. to substrtute one krlogram of beans At a hrgher pnce of beans more potatoes should be |
: requrred to keep the f armer sansfred when grvmg up one krlogram of beans Thus tlrere
should be a movement tbwards a hlgher substrtutron ratro The example provrded above isan
| “actual T result from the mtervrew Iti is, however, an extreme case of a hlgh MRPS 'I'he »
‘ plaptrng densrty of. beans wrth marze is about 15 kgs per hectare and’ that ol' potatoes is about '
':.30bultosperheetnre . N o - .' , Lo
| K/w{ be apprecrated from table V L some fgmers had posmve MRPS s, whrch |
means that when less beans ate grown less potatoes must be grown as well to. keep the |

| farmer at the same level of satrsfactxon It 15 drl' fxcult to amderstand thrs relattonshxp beeause ;_

>
-
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‘ beans and potatoes are never. mtercropped Beans and potatoes are not complementary wrth
O :’\—/respect to the land base but they may he wrth respect to other thmgs o
o | The dual charactenstlc of beans/marze and potatoes as complementary or- substltute :
crops i$ underst@dable knowmg that the matze/bean .crop combmatron and potatoes have
°both subsxstence and commercxal charactenstrcs It may be. remembered’ that beans are sold e
whrle maxze rs consumed and’ that potatoes are half of the ﬁ‘ne sold and half of the ume "
‘ consumed on the f arm. If one crop is seen by the farn‘%‘f as the cash cr0p and the other one g

as a food crop, they would be compl?ments because the farmer may need money f rom sales of o

@._{ .. the commercral crop to buy mputs for productron of the f ood crop. If both crops arc seen as '
Ao

_"rﬁay/be competmon for resources to grow. optrmum quantrtres of both

plementary relatmnshxp may aim at mamtammg the equxhbnum of  the ! system m :

a drf ferent way For example growmg more malze and beans cx‘eates more stubble to feed the
| anrmals and therefore ammals can work in’ other large fi 1elds If the farmer l(as many ammals '

~he may need large acreages of beans and maize to feed the ammals be they chrcien fed thh o

i

PN
" maize: kernels or, hvestock fed wrth the stubble of the crop From chaptef’lv we know that

/

stubble from one hectare of marze can support dne head of cattle f or 152 days whrch is bettcr |

than most other crops in the system If Qxe farmer can feed all hrs ammals satxsfactonly he a

' can obtam larger quantmes of orgamc fertrhzer whrch 1s an. unportant mput in potato .

cultrvatron T P

Classrfication of Farmers B .' : B o S 4 :
One of our basxc hypotheses is the heterogenerty of agnculture As was: mentioned in. -
e ' the methodology chapter three’ groups of f armers were drstmguxshed from thelr answers to




’

SR the Frrsch rntervrews These groups are: used in testmg the hy pothesrs of the heterogenerty ot‘ co- ,

agrrcult‘ure and accordrng to the varrables whrch show drf Ferences, recommendatrons for pohcy

Ny | E
- mely emerge grven on whrch should"’be the basrs for drscrrmmatmg technology adopuOn

-

N o pohcres for fia,rmers In other words these varlables ma\ provrde the decrsron makg wrth
' _fusef ul basrs fdr dtvrdrng f armers into target groups f or pohcy
The three groups are numbered for ease of drscussron The group: v»hrch show

i
-

o consrstently in bath MRPS! s-&at beans and potatoes are—productron substnutes was called L

group 1 The farmers who consrdered beans and potatoes as: complements for at least one part

R

o '_/ v of the game were grouped 1nto group 2, Fmall) farmcrs who \vere unab}e to play,’ the game

'were al]oeated to group 3 . N X

To see whether thrs drvrsron of tbe sample into three groups was Justrﬁed the group :

. means wilh respect to man) varrables we;e stattstrcally compared Asa ﬁrst stage of- the »

(‘

Yy ;analysrs the three groups-were compared on the basis of various socroeconom}c varrables, to”

——— e \ B
N

‘,see what made them drfferent . _ C N

.‘-Dij;'ferences'Ar’rong "lhe Groups o .

L The variables used 4] compare the three groups were those whrch seemed to represent
__the three main characterrstrcs drfferentratmg farmers as underlmed in the hypolheses That rs

the ]eve] of commercrahzatron the Ievel of technology and various proxres for attttudes Thc

area planted to the three mam crops (marze/beans bar]ey and potatoes) was compared to test
if the group-dif ferences corresponded 10 whether farmers were heavily concentrated tn
¥

Groups 1 and 2 s‘rowed httle drf ferences between each other but when combmed

n

productron of erther crop

/l
'together and comparcd wrth group three there were srgmf icant. drft" erences wrth respect to

.

.many vanables Usually the“ mean va]ue for grorrp two was in betwhen groups one and three

denotmg a high degree of drff erence between groups one and a smaller degree g[
,drff erence of eroup two wrth erther groups one or three That is, group two usually had an
. mtermedrate value Tpe _“ T o I } .

.

. : - K -
. e [T .
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Yoo
P

- rerthcr groups one or {wo.

¥

3

r armers “with.the. largcst" f amrlres The farmers of this group also ha,ve attended school longer
than the farmers in the other groups as well thev not only use more {nputs in marze and bean

cu]tn auon (Grad@k) but also know more about’ the mputs thev use. (Grade B), they use
RN

eredat more. often and own a s aller pr‘oporuon bf the farms that thex operate than the other

farmersf' ' T S LT

B . E .
- . L . . . -

< Wrth rvespeet o the crops grown in the farm on average they grow more barle\ and

potatoes and aceordmal\ sell more - potatoes and have hrgher mcome from’ sales ol" crops than

-w P

.~

jht other groups of farmers However thev own less llvestock than erther groups 2 or 3.

Group 3 Lothcr e\treme)

Farmgrs m group three by ¢ contrast are the oldest of the sample and have the

s

smallcst famrl}\ size as well Thev have the least years of schoolmg ‘use less mputs in maxze

-

" and bean cultlvauon and also know very lxttle about the inputs they use. These farmers use

e

T smallest in the sample (o,n average) but they ‘own the largest percentage of thrs area These

[N
~

seredxt less oflen than farmers in groups one and two therr operatmg land- areas are the

farmers have the smallest ared m thc cultiv; ation of barlev and grow consrderabl) less potatoes

- than thc othcr l”armers Consequentl\ these farmers selloless potatoes and have the lowest

income from sales of this. crop as well as l“rom the sale of malze beans and potatoes together
S
l-ven though therr marze producuon is srmrlar to group onc s average marze productron not
W N\
one of these farmcrs sold maize in 198/1 These farmers ho\vever own more. lrvestock than

Gmm; o : L

l-armers In group two have tntermedrate values w1th respect to groups one and three

tul age, family size, use and knowledge of technology use. of credrt and proporlron of land

\

O u‘ These Fan armers, relatrve 10 groups 1 and!3, grow mtermedtate quantmes of potatoes

and burlm Therr mcomes f rom sales of potatoes and al] beans maize and potatoes are also of

mfermcdrate value but closer o group one than 10 group three The value of the lrvestock

‘4

. , , R
B) 1ookmg al table V 2. group one can be charactenzed 35 havmg the youngesL RS

-



: Table V. Z A‘erage Value of Selected Descnptne \anables for a Samplc/ef Farms.

v

va

\armo Dlstnct C'olombla 1986

Source Survey results. Fxgures rounded to nearest’ decimal.

Slgmflcan‘te level indicated by *(10%),.**(5%) and ***(2.5%). :
Indicates dlfference of- group 1 versus the average of groups 2 and 3.
Indicates difference of group 2 versus the average of groups 1 and 3.
Indlcates dxfference of groups 1 and. 2 togethcr versus group 3.

~

e U e T g

‘Variables . ol = . - ~Means o
i ';. 3 . ) - ) . . . A ; ; - «
' - ' Group 1 Group 2 group-3 '

" Farm B1ozraphv , o Lo S o ..
__ Size of family ** - | : S e - <= 2 S ﬁ B
‘Size o farm(ha) | L~ 26 el T3 3 R |

Land per capita * ' T ¢ 1\‘0’.8 L D4 -
I‘roporuon of area owned(%) . // B
_ /Amtude TowardaTechnmog// Tt e L o e
Farmer' ij};y S L L 45 4970 g
Farmer's Cation ' T35 ; 3.1 R S
‘Useof technology GRADE A = 107 .. 101 934
' Knowledge of technology GRADE.B **¢ - 34 . . 337 25 .
-+ Frequency use-.of credit (in 10_ys.) - 4.33 : 3.6 S 3.0
. "Crop Area in.Maize/Beans - (ha) oo 09 T 10
B - Potatoes. ** »° - 06 04 02
oo Batley v o L 03 03 S22
Annual Crop- ProductnOn (100 Kg) Q ST e o
-+ Maize* - m N 39 IRV I I 32,
~Beans **¢ . . - 2T , 28 1.3
Pomtoes Yoo 441 T 9 19.27 0 * .
. . . ,
Annual Crop Sales‘(lOO kg) , o .
i Majze . ‘ 04 11 0.0
v Beans- ¢ 23, 23 SR 5 SR
" Powatoés - ... . - 231 159 6T
Annual Consumpuon (100 Kg) o ST P
Maize - 46 4.9 3.6 P
Beans * - - . - 04 0.5 N2 -
Potatoes . _ ' . 168 15 4 © 0199
v Income from Sales and Animal - Sro k (Colombian 1000 . pcsos) E o
"Value of animals owned 88.0 ¢ 1200 116.3
- Income from siles of beans -‘"? o 444 44.0 - S 18.6 .
- Income from sales of potatoes . 532, - 35.6. - - 13.7. -
Income from- sales of  beans, . : v ' , ,
maize and potatoes ooC ' N 985 . . 836 : 32&ﬁ ]
Percapua iincome ffom  sales: e AT 15.1 . 159 -
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. LH‘"\ own ig also in- betvl/een the values for groups one and three R LT

‘ ¢ There are some ercepuons ta thrs paltern in the ordermg of the varrables by groups

For example grouprwo l” armers have rhe largest f arms and gIow more marze and beans [han

2

: ;verlher group one or thr;e Lherefore also sellmg much more,marze but selling about as much

‘ beans as’ larmers in group one who had the. hrghest total rncome Group two. also had the

: ’ ﬁ < ’
smalles person{fand ratio of the three groups (land per caprta) Thrs f ollows f rom havrng the

o larg 2est l’arm area bur with rmermedrate size of famrl\ When total mcome is divided ; among all o
2

’ Lhe lar}‘r l) mcmbers group two comes slrghrl\ ahead of group one (agam because the famrhes

i group rwo are smaller) : L

]

]

s
]
.

.'1 o L. E . N . : PR

- l)rscussron of Results {rom the Frlsch ]ntemew

»'a%szferencesbelweenl(regroups o C L . T

3
In the comparrson of means tests,. 1[ was consrslentl\ noted lhat w1th respect to most

B varrablcs group one was usually at one' eureme of@rze group three was at the other extreme

- ) o
and group two had an mlermedrate value It was also noted that groups one and two drd not

’ -ha»e man\ sgmﬁeam drfferenees with each other bur when combined and compared to group

’ . ]

thrcc thcre were many slausueall\ srgmfreant drfferences T PR
, :

11 was apparent that farmers of groups One' and two had a higher' level of. education,

l\nowledge of lherr 1echno.o 5y and were voun er lhan farmers in rou] 3 hese varrables '
) g g

- are lhoughl to be hrgh]y correlaLed with a posmve attitude lowards change For thrs reason, . -,

.

lhcse characterrslrcs seem 1o show farmers in these lwo rro.lps mecre open to change and to
accept chamze The\ are farmers who- have more comact wnh extensron workeis and techmcal

ad\rsors in the atea, as denotcd by IhClI knowledge of technology and use of Cl"‘dlt

v

Polalo area rs srgmﬁcantly lower for group three in comparrson () groups one and

two. Potatoes arc a hlgh rrsk crop whrch can occasronall» command a hrgh prlec in the

5

market. Thrs is one of thc reasons 1o assert fﬁat farmers n groups one and two may- be more

x\\

mllmg 10 take rrsks but group one even more than group two since it grows more potatoes ( 6

vs .43 hcctares while group lhree onlv grows 17) Anorher reason for: saymg that group two
-



’

Y t,

rs more rrsk averse than group one”rs because farmers in group two grow more maize and

Al

beans than farmers in: any Ner group Beans have a r;:latrvel) hrgh market nsk becauSe of

___.~.—-

hrgh prrce varrabrlrtv and ﬂuctuatron of demand of drf fi erent varrettes accordmg to in. what

l

part of the country has a bean shortage Each part 0? Colombra has a diff erent varretal

prekrence However we know that marze has a stable prrce and beans can be consumed rf

¥
thev are drf f lcult to sell lf farmers do not sell therr crop the) can alwa\s stpre the maize and

T e . -;

lﬁans and speculate on prrce 1mprovement Howes’er OId beans alwavs C mand a 10wer

prrce than new beans unless there is scarcrty of beans in the market in whrch case all- beans

'.PI_!‘Ae market S R L

.

margin- of marze/beans planted and less potatoes .is also supported bv the surplus of marze

e
productron that they show They sell more maf‘ze than any other group and have the hrghest -

——aera

: consumpt;on of beans 50.2 kgs or 22% of productron ’whrle group 3 consumes‘Zl kgs and

group 1 consumes 41 4 kgs
|4

v

N Groups one and two are very Srmrlar in most descrrptrve characterrstrcs but the main .

v dif ferences seem to lie in therr productron and sales practrces of marze and potatoes (not

beans) For example group two- has alm'pst twrce as much land in beans and marze as group

- 3

: one» but they both sell the samé’ quantrty of beans Group one, however grows and sells more

potatoes than group two.. Group two, on the other hand sells more marze than group one It

rs possrble that farmers in group two complement therr lower sales f rom potatoes wrth sales of

maize. Though maize does not command such a high prrce there could sull be a large :

drf f ercnce in total mcome but f amrly size is smaller and mcome per caprta turns out to by

B almost t.he same ag group lbne s.

- . S .o

The faCt that group two farmers ma) be mmrmrzmg therr rrsk by assurmg a hrgh o

Y Group ong, seems to be | more ef frcrent in productron than group three since- they plant -

-

about the same quantrty of seed bm harvest much more beans (twice asﬁmuch) and a httle

-

more maize. Fal‘mers in group three risk Jess of therr caprtal by puttmg ft into lrvestock as a .

“'wayof saving. » . .-
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i :‘ ' In summary group Lhree seems to be, a ver} closed system usmg Iess mputs havmg L

kf ewer connecuons wnh Lhe ouler envrronmem mcludmg 1ec:hmcrans or the market system

Oiher varrab]cs such as status, tradmon and nsk appear 10 govern therr decrsrons rather =T

% than pnccs For these reasons lhrs group is calfed the non responswe group These farmers

are not cxpected (assumed) to respond o prrce changes wrth a chang{ in producuon If a

changc in producuon occurs 1t is probabl) governed b\ the other reasons JUS[ memroned and S

agronomrc factors, ‘sueh as rotatron resmcuons weather oullook merdence of pests in f 1elds

v

: and frosts Experrence r"'selhng Lhe last harvest or changes in famllv marze requrrernems may

also mﬂuencc productron changes accordrng 10 farmers commems durmgthe 1merV1ews

[

— R - M i} A X . . ¥

‘ b) Interpretarzon ofDIfferenceS»— o SRR o

The groupmg of the samp]ed Farmers into these three groups 1s Jusuﬁed on the basrs

~ iy

of slausueally srgmfrcam drfferences Drfﬁerent groups of farmers can be found even. 1n the

, (.ase of a small geographrc regron

Furthermore the analysrs has provrded us wnh some usef ul vanab]es or cmerla to

dmde f armers 1mo groum f or pohcy puryes For example level of educauon{and use of

)

L —— Lechnology are vainables over whrch pohcy makers have. comrol and whrch ‘are expecled 10 be

| . posruvcly correlaréd wnh price regponse. As well, we: ha-ve seen ~that f arm,srze'xs not_a usef ul -
basis for drvrern of farmers comrary 1o Mellor s“ but m agreement wrth Boussards - .

argumem“ Ncnher is predommam form of . tenancy a useful drvrsron faetor at least not wrth

N
the predommam Iand sharmg agreemcms in the area. The major factor drfferenuatmg these

groups is thc leve] of commercrahzanon of the farmers It is now our. desire to demonstrate

Lhal l'evel of commercrahzauon as well as the Yarrables mentioned above (educauon o |

lechnologv age and others) posmvely inf Iuence smesponse Unf ortunately no estimate -

K
-

of supply response for _group‘3‘.was possrble,_‘ S0 the;analysrs of the varrabrhty_of‘the response '

2. W. Mellor, "The Subsrstence Farmer in Tradmonal Economies," in Whanon
‘Subsistence Agriculture and Economig Developmem (Chrcago Aldine Pubhshmg
- Company, 1969) . S D

" "], M. Boussard, "Is- Agrrcultural Productron Responsrve to Prrces"" Europ
Revrew'of Agrlcu]tural Fconomrcs Vol.. 12 (1985) pp 31 44 o

i

N



’ ‘dcpendent \anable BEA’\BS

.eg% xadm{fm thls regress1on was def med as total seed plamed m 1985

g 0y

: " ;,1985 plammg season and respecuveh called PRICE84 and

PRIC 5’ &‘he jnggeTwas spemf 1ed in three ways, as'a linear r unction, as a semi- logarithmic

bv

.41 funcuon ﬁnéfa ‘31 ga%thmxg f uncuon The explanatorl power of pnces on producuon and
R \'L\‘J’ ‘\ e .'\;.j»

Ep' e rice cpéUaems were extremely low ror all spec1f1eauons of the

"%’/

AT

'iee@ in: Table VIL 1, in theﬁ ppendxx -

C

\'gggg,:ﬁe regres§1ons were rmfor eachr group, apparemly therc was a dlff erem

I,’\f’?? %&( ]

: ;{}% 4 .
&2;5 ’ % sxgmﬁq{m even though Lhe R’ for group orne was 2593 no comparxson '

& 2R .-;' Zw,rv*/ oy 114 e
- Jsc uld be. made “the basls of Lhese *regress:ons It seems absolute pI'lCCS have ze10 corrclalnon

.
v

wnh producuon for all groups - . _ R ". . ,4_ ot

AR The group regtes,xons showed that the coeff 1c1ent f or PRICE84 15 always negatnve .

%
_ whlle it is posmv‘e‘ for PRfSEKSQ{Ig. ;

‘. . .- T . ‘ v ; ) .
were the price coeff1c1ents stausueally sxgruf?cant S : .' B

ps 1 and N ThlS secms 1o mdncate a negaUVe

'

oo

Regressnons were used also to test other vanab]es whxch aided m Lhe explanauon Qf

(£
o

the p}antmg decxslon The three mam variables mf]ucncmg the absolute quanmy of bean seed
were fa:m size, bean _seed in 84 and the potato acreage {seed) in 1985. Th‘F strength 'a'nd‘

e



o

. S ’,, - -. . - L / . G , ‘.. _e.'h .‘l_'-t - D 92
.directl'on(sig'n) of- the‘ rel'ationships' varies among groups For éxample, farm size account's'for )

71 and 77 perccnt of the varratron in bean plantmgs in groups 2 and 3 respectrvely but 1t "
i B o accounts l" or 55 percent of the varratron l' or,group 1 Bean seed in 1984 on the other hand
Y . . -/
accounts l" or about 40 percent of. the varratron of groups 2 and 3 but only—f or s percent of

S AW the varrauon of group one ‘s planung decrsron Furthermore the coel‘l‘rcrenhof the

rndependent varrable seed in 84 are. srgnn“rcant l"or grolrps 2 and 3 biit'not for group 1 a’s can

.
-4

beseeanableVIl3 . e 7 -

When usmg potato planunes in 85 as the rndependem variable th€'F statrstlcs are not .

'srgmﬁcant but the srgn ol’ the coeffrcrents support the results from the‘Frisch mtervrew The

: chflrcrenr for potatoes for groups 2 and 3is posrtrve rndrcatmg complementarrt\ between 1he.

two crops The coefﬁcrentfor potatoes for group lis negatrve whrch shows that farmers in

;"} . thrs group conslder beans and potatoes as substrtute crops ' "*" o

o . s, . . - ;
. . » TR . . .

. ‘»t v

R \ l{gcsults Usmg Change in Seed Planted From 1984 to 1983 as’ th>' Dependent Varrable. BEANA

S‘\ Smce seed plamed m 1985 is an absolute value and does not.show a change in

.

procluctron the ehange in bean seed from 84 to 85 was used as the dependent varrable in

: Utl fcrent regressrons The results are summarrzed in Table VII 4. The pooled regressron shows
; . ‘< AN ’ -
low explanator;, pOWer and level of significance of the prrce varrable which was defined as the

: prrce Lhange from 1984 lo 1985 When the sample was dw:(ded by group the R? for groups 1

o and 2 mcreascd and. the prrce coel"frcrents remarnedaposruve whrle the prrce coel'frcrent for

- -

% 'gr’oup three was negatrve 1nd1catmg an iniverse relauonshrp between productron and prrce

-

changes
Other varlables wlnch arded \in the explanotron of plantmg cl‘langcs were farm size and
changes in potato seed. planted in the satme trme perrod These results are srmrlar to those

obtamed when usmg absolute acreage as the dependent varrable but the explanatory power is -

' smaller now

}<arm size accounts f or 35 percent of the. varratlon in changes in productron whrch

: ‘mdrcates that farmers wrth a larger land base are more ﬂep.rble in their production decrsron
B rd :

"™ )
B 4



A farmers than the other groups of farmers ',f'!il e L0

,r- . . : et ’(’

’ already been mentroned in the first part of this chapter

3 . T S e

~ ) .- ‘
but agam this vanable 1s much weaker in explammo the behavror of substrtute response

g <. s

o

The POTATOA varxable strll shows the complementary and substrtute ché({cterrstrcs -

1

of groups 2 and 1, respectrvely but shows substttute characterrstrcs for farmers in group 3, ds

m,chcated bv the negatrve coefflcrent for price change The R2 and F va]ues are Iow however

- This potato varrable is srgnrfrcant at a= 01 and wrth great explanatoré power for group 1.

N ~
-

~ . P

' 'Re_sul,ts Using Extra Bean Seed in 19_85 as the Dependent Vgriahl’e' FA\'T‘RASS :
To test the hvpothesrs of ‘a mmrmum productron of beans 10, satrsf) the farmers

/\(‘natze. requrrements‘ not dependrng on- pr‘rces extra seed n 85 was used as the dependent |
vartable as well as using the changenm extra seed from 1984 to. 1985 (EXTRAA) |

| | lt was’ hypothesrzed that farmers need a mrmmum acreage of maize and beans for '
subsrstence but once thrs requrremqpt.re met{}extra seed may be planted if there is response to-
high. prrces Two regressrons were run 10 test this hypothesrs ln the fi 1rst equatron EXTRA%S
~was used as the dependent varrable wtt}t PRICE84 and PRlCE§5 as the mdependent varlablcs
ln the second equatron EXTRAA was used as the dependent varrable with PRICEA as the
mdepgndent variable. The results are presented in Tab]e VIILS. Here it can be seen that pnce
1S"more. rmportant for group 1 than for the other groups.. When. the relatronshlp is exprcssed
'as a changé,. .both groups 1 and 2 show very srmrlar response of pI'OdUCLIOH to prrces as’can

be seen in Table VIL6. B -

Summary of Results of the Relattonshrp Between Productton and Prlces

The results seem 1o support the di. tlm)d‘n of the sample into three groups based on the

~

potato relatronshrp The'new evidence supports the contentron that farmers in groups 2 and 3

- consrder potatoes and beans s complementary outputs and farmers in: group 1 consrder these

-~ two crops as subsutute crops The reason why they may be complements or substrtutes has

L.

. .
- o : X ' >
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. Ce . -
« ) : Y n
-

l-or the priee - quanttty relationships, the low R S show that prlces are of httle use 1n

the cxpta.ratron of total seed or changes in producuon decrslons The change in the sign of the
prree eoefﬁcncnt l;rom 1984 1o 1985 may pomtat the’ great pnce uncertamty in the area
lvarm sue bean seed 84 and. potatoxacreage are consxstentl» the best explanatory

s

k the plantmg decrston but the\ show less explanatory power when plantmgs are

-

! : w’chanae The laroer the land base, the more a farmer can’ grow of any crop or

[ he so v.'xshes A larger lan'_Lgtse.,he\\eve“ may also 'nean that commercral

)' ~ LN
/

bean pfodatrrs/’re assocrated with larger farmers When the sample is dwxded in three

ke e

g,roups thn fart

gToup 1. This T that theré are'othe‘r-fa'ctors besides farm sizé and habit

¢ morfe 1mportant Lo farmers 1? QTOUP 1.
DA

C%)mparrson of group regressnons and pooled rezresmons seem to mdrcate different -

-

- planung crrtenon of farmers in the area. For'some farmers prices are. more important, for

others‘rt lS a habrt factor which ma\ be reflected in the avarlabthty of resourqes mamly the _

- © . land base. For all farmers other. crops 10 be grown have a strong ml'luence in their decision

but m a drfl"erent way.

) .
®

Discussion of Results of \’anables M’fectmg Bean Planttng Decrsrons | - " -
- The underlvmg assumptron for usmg pnce of_saje. as the prrce variable was\Dat
farmers plantmg decrston is based on the pnce at which' they sold therr crop, rather/than the

pncc of beans at the time-of plantmg The reason for this assumptxon is that there is some

seasonahtv of bean prrces corre5pondm2 10 harve< ang seedmg tlmes So .fa’??l‘s usually
, - mcntron that what the prrce is toda) has no bearmg (or re\latronshrp) w1th the price at whrch

bcans wnll sell in the next harvest Season.

lt was beheved thcn that farmers- would look more at. the trend m prrces with respect

P s

LSt

to the prrces at.which the) sold the prcvrous vear Even though there has been an upward

s

> {rend in bean pnees up to.the- end of 1984 (see frgure V 1) there was a sharp decrease in~

“ —

prrccs af ter that peak whlch made farmers uneasx and msecure about what to expect next

AL .
ra ‘.

size var.rable_ a_nd the BEANS4 vanables show less exp]anatory powe“r l”o,r :the,

¢



»

f. pnce uncertamty m the re._" S | R

.-,' 1mprove the_odds on the market risks: low pnces at harvest trme and higher yrelds from

season. Furtherxnore,‘the monthly and even week}v price varrabrlm mstrlls a great de‘

1

S, . -

°The great da) to- day varrabrlm shows how rt is.a buy er 'S market n Narri‘lo not e

. because of the concentratron of buvers but because Narmo is a small producer and relres on

other provrnces for purchases of thetr beans As well bean productron is characterrzed bv

. many small producers wrth no price- settmg power. It was mentroned in chapter IV that

q

farmers in Southern Narifio are not 'big consumers of beans, neither are urban dwellcrs in thts
N

- area. The rhain bean consumers atre located-in Colombra s Parsa regron in the central part

N\
of the countr) whxch is also the largest bean producmﬂ regron and m Colombra $ thrcc main

_ cities, whrch have high mrgrant populatrons Boeota Calr and Me@f&l, )

: ')—, e
The prrce and the demand for beans in Narrr’lo is dependem ’Od'l“the harvests in thc
' Paisa provmces as well as the stocks in the crtres l-or example if there isa large demand for
.beans-m Cali, or T any’ other lalge city,. wholesalers know of thrs bv constant telcphone ~

, v‘commumcatron These wholesalers can drspatch the stock from therr warehouses and shtp

X

them in trucks to&he city at a short nouce ' Lo . -

¢

It is no wonder then that prrce and producuon show fio correlatron and that bcans ‘

seedcd in 1985. are most heavrl) mfluence bv beans seeded in 1984 It rs not merely a strc e
’habrt factor which overlooks prrces it only shows the great market -uncertainties whrch make
farmers stick' to a pattcrn whrcn thcy think wory(s for them and which is probabl\ highly -
determined b) a mmrmum marze subsistence requrrcment and a spacc restriction: avatlable
-farm land This hypothesrs however could not be: corroborated grven the avarlable data.
.

Other forms of farmers Tesponse. to pnces are by plantmg early or plaatrng latc or.

by growmg beans in monoculture All of these measures incréase: the agronomic risk buts may

m monoculture Late plantmgs may be less related to response since they may

_,of late decrsrons late rains, late harvestmg of the prevrous crop or a symptom of
- a2

. Te- seedmg after drought or rost Nevertheless some farmers mentroned the fact that if’ they

planted late enough they could sell therr crops at hrgher prices. -

.

‘
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C..Tests of Hyp_otheSgs of Factors ;\'vffec'ti.ng -Respo&a

¥

a [ ‘ Hid

'Pro'cedure - - ' ,‘ : — D N o _
~Two varrables are used as pl‘O\lES for responce The*dxf‘fere%rce 16 Lhe MRPS S

(MRPSK) 1s used since ft shows a chanee in p*eference or v’alue of beans as.a pnce change

\1

- occurs. To compare and corroborate our results a varxablc- derwed from*actual data on Co
€. -

producuon aw is also used as a dependenlv v .able "I‘hls varrable'.NA\RCEl AST

’ measures Lhe flexrbxlnv of farmers’ abrhtv o respond 1o pnces in t\{O lime perrods [1 musl be
C

eruphasned that ARCELAST shows response under uncerlaml\ whrle MRPSA shows response

‘

under near perfect certamty (R R i
As was hypo.thesrzed'before there are.four main calceories of ‘variables afl"cctin,g'
.

response ‘those represcnumz level of commercjalrzauon amludes brographrc characterlslncs

and rmporlance of some crops in Lhe system

i °
4

Smce onl)y 26 farmers were able to rcspond to the Frrsch m[er\uew the analvsxs wr]l

c0ncentrate on these 2 far

5. The process of: choosmg vanables was a dlfﬁcult one’since

- all the correlauons wnh the de endent vanables were weak }'urthermore some varxables

“

N ,
affected one group of farmers but not.the other and one dependent varlablc bul not the other

dependent varlable The results seem 10 mdrcate that there 1s some dlffercnce be{wecn the ,

o

; responses represented b\ eaeh of the. dependent variables, in the sense that Lhey arc affected
v . -

in dlfferem wavs See tables VIIL. 7 and V1.8 in the Appcndlx .

As an mtermedxate step in the search for a behavioral funcuon explammg response,

' 1nd1v1dual vanables were used 1,ru regressrons wnh both dependem variables. However grven
the Cross- secuonal nature of the data, apphed 10 a small reglon some collmeamy was |

detected This made the use of combmauons of varrables together a @u]t task,
R

Ce—-—— UnCorrelated vanab g were chosen in cembmauons Dumm) vanables were used f or potato

re]ated varrables smcq one group had an inverse relauonshrp whlle the olher one had- a.direct,

relauonshxp wnh this varnab]e A combmatxon of two variables was used at ‘one lpme with a
‘ Y

dummy varrable f or 1mercept and interaction lerms as requrred by the partxcular varxab}e.

"o

e

\ |

"
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The matm of correlatron coefficients can be t"ottrtd in table V. S. From thts matm we can -« "
make various obseu'attons L .-1 S : - A S |
L a)l~arm size is strongl» correlated wrth the commercral vartables as well as wrth thqvalue of
| ntmals owncd It lS also somewhat correlated wrth educatton This tells us that farm size ts .

2 7 an tndtcatton of commercraltzatton wrth a larger land base, excess productton above _

X

A consumptton requrreme'tts can be achteved and therefore- q;re sales A larger land base
. ‘
allows more space for antmal grazing and more stubble f rom. the crops to feed the- hvestock

)The income \artab‘les are stron.ql\ correlated wrth educatton especrall) 1ncome from beans

—v-

\ o income allows I"armcrs to get more edu,catton Or Thore educatton allows farmers 1o acqutre '
) : .
-more land and wealth The bean income variable’ shows the strongest correlatton wrth

-

GRADI-A It must be remembered that the technolog) vartables were related only to the
mane/bcan crop combmatton That 1s, the farmers were asked what 1nputs they used and how

LhC\ used them for these WO crops Thrs mdtcates that a htgher and better use of inputs can

i C

be fela d 10 mcome obtamed from thrs crop So it. ma) bc that more salcs allow the l"ar'ncr

o bu\ more mputs or that the use of bettep 1nputs allows htm\ro have be tter _yields, and

T

° therefore more. sales : - R ‘ SR

c
v

c) All the potato rclated vartables are neoattvely thoug weakl) correlated with the bean
tecpnolog\ vartable whtch may *ndtcate some, degree of specrahzatron of commercral

: oprod_ucers in bean _rather than polato productton. 'The potato-related variables are also highly
co.rrelated ‘With the labor_ eq'uivalents 'irt” the l”arm which shows the labor-intensive"nature' of
potato culttvafton Thus a famtlv wrth ‘high labor equtvalents can culttvate a larger area of
potatoes Potatoes are a. labor and chemtcar mput\Qtenswe crop Bean culttvatton on the

othcr hand is not as labor mtensrve SO labor avarlable in the farm is not such a strong

. {

constraint for IhlS crop:’ - R

1=

Taktng account of these corrclattons combtnattons of vartables were chosen in an..
attempt 10 l"md a behavtoural equatton with htgh explanatory power Fr0m the
mdtvrdual \artable regressrons we were able to discern that some vartables should be used-

\

w.tth a dumrn_v term because ’they sometimes are positively correlated with one grotip but _
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-Behavioral Functions : : AT

«

negatively correlated with the other.

. For AR;ELAST; it was rn'entr‘oned that heteroscedasticity was detected with'some

varrabJes especrallx “With farm size. Werehted least squares was apphed but thrs procedure

e

httemscedastrcu\ are that one cannot conduct Lests of srgmfrcance* or construct conﬁdence

. mter\ als, the estimators are mefﬁerent and there isa hrgh vartance in predrcnon However

the eoefﬁcrent estimates are. strl] unbtased“ The heteroseedastrcrty present in this. study seems
10 mdrcate that the \arrance of the error term of ARCELAST varres systematrcalh with farm

size, among other/arrables It is possrble then that a. ]arger land base does allow for more

ﬂC\lblllI\ m chanees rn productron Heteroscedastrcrt\ drd not seem 10.bea maJor factor for

o MRPSA when analvsmg the resrdual

o
Smce the R decreased consrderab ly when' applymg werehted least squares, the OLS -

i

rtsults mll be reported here, wrth the warmng of the presence of heteroscedastrcrty in'the

‘

wmels ?cre ARCELAST and farm size appear together The main’ eonsequences wrll be the )

thmtult\ of perlCllOI‘l and the mcmcrent esumators in the models

The results presented in thrs sectron are for groups 1and 2 pooled together The

e

groups were not strattfte% grven the small sample srzes For ARCELAST the use of ummy

arrablcs for groupdrd not mtprove the models consrderably Consequently the be equatrons

found aTe as follov« o : : : ;.

ARCELAST = 1)7 + 041 FARM SIZE"" + 270 MAIZFARM“ -

.2_ ——

wherc R 55 and F = 12. 29'"' .

_515mﬁcancc lcvels are mdtcated by '(10%) ”(5%) “‘(1%) 5 S !

This equation shows the rmportajce of farm size in. allowmg f‘leubtlrty m responSe

the rmportance of the crop in the farm 1s also a srgmfrcant factor affectrng ﬂextbrlrty of

csponse As the f armer conccntrates hrs efforts in marze bean productron he must be aware

A, J\outsonannrs The’orv of- 'I:cenometrtcs 2nd ed (Hong Kong Mac - Mrllan
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" of chanzmg prlces and able o respond It must be remembered [hal MAIZI—ARM ref €Ts 10

acreage of beans and maiie in the farm The relame 1mpor1an<.e of other crops in rhe system

TS also exemplrﬁed by another equauon L b

ARCELAST = 001 + 036 FARM SIZE‘" .l 209 BAPAFARM

L where R = 43 and F =1, 52“‘

_— : | ‘
:. Thrs equauon again. shows the r’\porrance of farm size in e\plammg ﬂmbrlrt) of . .
o response of producuon and the: 1mportance of oLher crops on the sy slcm The cquauon |
mdrcares an mverse rclauonshrp between specrahzauon m potato productlon and fle\nbrlm of
responseeto pnces Thrs deno'es a relauonshrp as expected from economnc theory. It was .

' h\ porhesrzed that substitution: characrensues among crops in a sy slcm are assouarcd wnh

) commerc:ra] agriculture. The relauonshlp found above shows sGme supporl 0 Lhrs ‘contention:.
farmers specxahzmg in bean-maize production respond more positively 10 bean price Lhangcs
'The Iaraer the farm area in potato culuvauon the smal]er the area in cultiv auon of other

_ crops mcludmo beans so the: smallcr PAPAFARM the more responswe (]arecr AR(,H AST)

the farmer is. .
These two equauons seem .to support our. hmothesw aboul the mﬂuence of level of
commercralrzauon on response. As weII the resulls supporr Mellor's 1hml\mg and Askan and

) '_Cummmgs fmdmgs with respect 10 the 1mporlance of size of holdmg on response
L The mfluence of atutudmal varxab]es and prcdommanl form of Icnancv are not as
y ._clear. How}cver, one equa\uon:grves an indicdtion of the m\flfr‘ence of these variable_s_ in} ‘
: response | o |

ARCELAST = .14 + .04 D1 -.:37 OWNFARM“ + 75 Dl‘OWNI-ARM +

05 EDUC - 14D1‘EDUC“ 2

' where D1 is the dummy varrable for group and
R =4S and Fs= 2980
gL e R
‘.ARCELAST = 02 + 01 Dl 00002 POTATOA + ﬂl GRADEA +, 0002 Dl‘POTATOA ,,
»where R2 =42 and F =3.66% S S

A



Noucc that the R’s are lower now than without the use of dummres and that the srgn :

changes for the mtcracuon termi’ S0 it-is drfﬁcult to interpret. The hrgh srgmfrcance of the

-dtxmm\varxab]es for the potato change varrable show what was pomted out before that the

4 szroups have a dxfferem r’elauonshrp wrth thrs varrable GRADEA and. EDUCATION are’

Y

g posmvel\ correlatcd wrth ARCELAST whrle OWNFARM is nezatrvelv correlated wrth o

ARCF LAST mdrcaung more rrsk aversion of farmers who own most of their land base Table _

s . A. 8 shows 1hat these \arrab]es are more strongh related wrth one group than. wuh the other

Smce onI\ around 40 percent of the variance could be explamed wrth ‘these equatrons wrth frve

- variables, the concept of parSrmon) scems 10 indicate that the mgdels containing farm size

-

‘ ~and rélative 1mportance of other crops in the system are better models since they explam a

grc-atcr part of th¢ variancc— wit"r'less independent \'ariables However remember the presence -

of hctcroseedastlcrt\ Remember also the drstmctton between FARM SIZE AND OWNFARM

}-ARM SIZE refers. tottoral crOppmg area whrle OWNFARM ref ers to that part of the total

‘ troppmrz ‘arca actually owned by the farmer o ) = o A

S

For MRPSA in general it was found that, without the use of dummy varrables it was

di mcult 10 fmd,xanables wra'r strong predrctrve power The best behavroral equatrons that is,

‘those with htghcr Ris and srgrmﬁcance levels seemed 1o mclude variables for level of -

commercrahzauon attrtudes and those showmg the 1mportance of other crops m the system

s

, specrﬁcall\ potaloes

‘where R? = 63 and F = 3.35%*

\’\..

The models whtch accounted for the greatest variation in response are the followmg

MRPSA = 22, 50‘" - 23.68 D1*** - 0000005 INGFRIJ + 000002 Dl‘INGFRIJ

——

52 AGE“‘ + 56 Dl‘AGE“‘ B

an’d_»v_' o {,

o

MRPSA = 1.16 - 1.78 DI - 23.27 PAPAFARM + 26.26 DI*PAPAFARM + .35 GRADEA

- J0DI*GRADEA -+ 4

~ where R' = .66 and F = 3.85**

)



_“Suhmarr' of 'Behavio'ral' Equation ‘Results- _
o s -
The results from the behavioral equatrons may be summarized as f ollows

* Firstly, the reiatrve rmportance of the cIop and other Crops in lhe farm is paramount

L

in dete‘rmmmg farmers response 1o prrce changes

- -
. ¥
-

Secondl) the gronps drf fer in their responsrveness to prrces and m the IacLors
affecung Lherr response as can be seen bv the coeffrerents of the dumm\ variables and

rnteractron terms.

Ny

Thrrdly GRADEA and AGE are also comrrbutmg factors in the explananon of thé

- 9&g\ee of respoﬂsrveneSs to prrces— These varrables represem the aturudmal componenl of .

feSPOHSC o RN o

R

Fmally by comparmg the mdependem varrables \hthh affect lotal plantmg decrsrons
chanoe in plantmzs and degree of response 10 prrce changes u was apparem that Lhe
EDUCATION and AGE varr@bles became more rmportant when the dependenL varrable was

expressed as a change erther m producuon or in MRPS L R

,{\

& . : S e

Diseussion of Behavio;al Equa.tions

. The hypothesrs of form of land renanCy inf luencmg response is supporred by the "

: results The less area of' the f‘arm that Lhe farmer owns, the more wxlhng he is to incur rrsks
and"ﬁange hrs producuon of'/beans Thrs indicates that crop sharrng arrangements in the area

are usef ul 1n the minimization of risks and maxrmrzauon of resources Tt does not’ mean lhat |

landless peasants are more responsive to prrce changes under all systems and urcumstances

Ir was argued that | 'el of specralrzanon of the farm emerprrses and income f rom

-

sales were an i on of evel of commercralrzanon of the f armer. From 1he behavroral o

functions, it was ap] arent Lhat Ievel of commercrahzatxon is very mﬂuen{ra] in explammg the
' magmtude of response of farmers to prices. In combination wnh farm size, it 1s most helpf ul
in explarnmg ARCELA , while rn'mr'nbmatmn wrth amtudrnal varlables it is most helpf ul it in |

'explamrng ‘MRPSA. Thjs Supports the hypothesis that more commercialized f armers are more - o

pnce responsive smce they depend 50 much on the market for therr subsrstence



W

e ) : 1021

. 3

o The fact lhat EDUCATION and AGE beeome 1mportant varrables m the explanauon ‘

of changes in response ra[her than in loral response seems 1o show that percepuon of prices

is 1mpor1am and that an melasuc response is. assocxated to some degree \vrth a low level of

a —

K perc'epuon or of awareness

it can be §een Lhat the results are quxte srmrlar The m in erce uon being theim ancg of
‘ % P P

" Once a chanee in the market is perceived, attitudes determine wh ther the farmer

- $

wams lo changc hlS producuon or not The available- land base detcrmmes whether he can

-~ change or adjusthis producuon or not

The presence of the lechnolog\ vanable GRADEA in the behavroral equations for .

'e both dependem \arrab]cs ARCELAST and” MRPSA seem 1o confrrm the hypothesrs that.there .

is a positive: relauonshxp between use of new Iechno]oq and prlce responsweness “This result E

also supports the asseruon [hal asa system becomes more commercrahzed it musf rely more

and more in. new rmproved inputs. Lo ‘mitigate* Lheenvuorm}emal effects which occur as a’
A -
resuit of movmg oa greater*degree of ‘specxalrzauon T S

-

"Fma]l} by comparmg the results obtamed from usmg these two dependei;@les,

PARM SIZE in explammg variation of ARCELAST but- nol of MRPSA, One of the

advantages of the I-rlsch-l.mervrew Technique, Lhough being hypothetical,-_is that it.assures

1 a'rmers of cerlain price increases,’though # Was'hard to COn‘v'in’ce f arm'ers-of this prsibiIity

That is, we are measurmg price response. in the face of Lotal or close to Lotal prlce certamty. o
N

This may seem unreahsue especxall\ in Colombra after havmg descrrbed the great prxce

-—-———/

_ vanabhh[\ m the arca. However this response m the absence of price uncertamty is very

.relcvam for pohcy makers because 11 nges Lhem a gurdelme to what would happen if a"policy

of pnce mcentwes was set and effccuvelx 1mp1ememed

»
1

..

\"



A.Summary -~ - e v R

The el" fects of prices on production in a semi-subsistence‘f arrning system were |

explored in thrs work. The characterrstxcs of responsrve versus non- responsrve l" armers: were
‘ .

, explored The bean farmers of’ the Colombran Andes provrded the seenario and sample frame
for the research The farmers in thrs area are t\ prcal of small I"arrncrs in many developmg
.. countries. Beans (Phaseo[us Vylgarzs) are an rmportant ‘small- l" armer crop and low ~cost

-

: protem source m varlous parts of the world

The farmrne system of Southern Narn’lo is charactcrrzed by both subsistence and

8

.,commercral Characteristics. Food self - sufl‘rcrency and. the productlon of a surplus for the

r

market are both obJectrves of the system, Farmers try to achreve these Ob_]CCUVCs through the

——

use ol" technologrca} mputs 1o amelrorate the bio- ph\srcal ef fects of the envrronmcnt and.
‘tcreasc yields. This 1ncreased dependency in purc”hu ged inputs increases the system 's

'.suscepttbrlfty to economic envrronmental effects such as sudden price changes for mputs and

e

.,outputs, Beans and matze are mtercropped and hold the largest cropprng area in the regron-
Potatoes are the other main crop in the systcm and are consrdered thc main food
An- mtervrew techniqiie for obtammg an estrmate of” productlon response 0 prrg was v

developed and tested m the f ield- Thrs mtervrew techmque 1s based on t«he premlse that
12
production decrsrons of semi-subsistence f: armers can be anal)zed within a theory of choice.

The producer is srmultaneously reflecting hlS consumptron chorces and other factors, when
deerdmg how much o produce of Wthh crops An elastrcrty esttmate could not? obiained
but it.was beheved that by applymg the game two trmes Q. each farmer each ttmc with a

+ . different pr_rce for beans.-the:change in the choices would mdrcate the response to price

changes.

" The results obtained frbm this. interview techniqueé revealed three kinds of response by .
r v .
f armers in the area. One group of farmers showed that productlon decrsrons for beans werc

tied in a complementary f ashron to productton decrs}ons of potatoes the other main. crop in
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the sy stem The second kmd of response by f armers showed that beans and potatoes were

subsutute crops competmg f or resources in producuon The third response was an mabrhty 10

s _recogmze any- prrce mﬂuence on productron decmons

¥

Stausttcal lests wefe done to assure that indeed the cla551f ication of responses resulted

° A

n dlsunct groups The lests. showed srgmftcant dtfferences wrth respect to the. age knowledge
of technology, speeralnauon in cr0ps and meome vanables the main drfference between the
- groups bemg the level of commercialization. An- estrmate of supply Tesponse was. not obtamed

but a usel”ul ba51s for dmsron of farmers into target groups for pollcy was achieved.

l_mear regressrobwas apphed 10 test the mf‘luenee of product pnees on bean
productron The depadent vanable was acreage response ‘whtle the mdependent varrables were

the prices at Wthh farmers sold thetr crops in the precedmg Lwo years. Alternatrvely 1n

another regfession, acreage response was also definkd as the change in planned productton
N between the years 1984 and 1985. The mdependent varlable in thrs case was also specrfled as
v.the change in bdn prrce between 1984 and 1985. The low explanatorv power of the regressrons
and the low srgmﬁcance of the price coefficients provided support to the hypothesis that
.ﬂbsolute prlces are a mmor determinant of produetton in semi commercral farm’l.ng systems,
To'test if’ the relationship. was not linear, the data was transformed to a semi-logarithmic and
| log-log» form.'Neither specit"ication of the eduations sign’rficantly improved th'e fit.”
"1t was hy pothesrzed that a surplus of producuon above subS1stence requrrements may
‘be‘more mf luenced by bean pnces than tota] quantlty produced The results of the regressrons

" do not support thts hypothesrs

- Variables which were most useful in the explanauon ol' bean productton dec151ons ‘were

the size of farm, the potato acreage and the bean acreage of the year before. The ehange in <

potato acreage and farm size were usef ul-explanatory varrables of the variation in bean '
acreage between tWO years. For the substttute response group, the change in potato acreage
was mversel) related 16 change in bean acreage at a= 01. For the complementary response

~group, on the other hand, the change in potato acreage wé@ectly related to the change in

beai- acreage though the F stansttc was not signifi 1eant These results support the drvxsron of
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the ‘groups as was done [ rorn the results obtained in the, Frisch' Interview. =
Multwarrate equatrons were diff’ 1cu1t to obtam given the small number of observattons
f or each group and the correlatton of lhe mdependent ’vartables The behavioral f unctrons — -
..developed to explam dif ferences in leCC reSponse of f armers mcluded varrables f or level of
commercraltzatron attttudes technology and farm size. Frf ty five percent of the vartatron
response -under uncertatnty calculated as the percentage chahge in productron over the ;
percentage change in pnce was erplamed b_‘, the combmatron of farm size and relattve
_ 1mportance of the crop in the system A mode! mcludmg income from bcans aae and a
dumm\ vartable for group e\plarned SiXty six percent of the variation of response under
"eertamtv whtch was the change in response obtained in the Frisch interview,
Thve WO proxies f.or response, MRPSA and ARCELAST though obta-ined 'through
dif ferent methods show that there are important factors w1thm the system detcrmmmg the:

magmtude of response to prtces Thrs is the case either under uncertamty or under

A
/

_hvpothesrzed stability.. o : | 1 LT

. ) . : . s - . : . . i
B! Limitations of the Research : N o S g

* The main Itmttatrons of thrs research lie in the data constraints and te apphcatt%ﬁgf

- o

. fﬂ
the Frisch interview. It ‘was dtfftcult for man) farmers 1o understand the ObJCCllVCS o?.e o

the mtervrew techmque mvolves crop combinations, other crops are hfg: 2 rrelated w1th the

.

outcome The tests of hvnotheses usmg ‘other varrab]es as proxres f or response, however,

seemed 1o suprmt our contentron that the Frrsch results are a good proxy for response More@t

a.

vwork should be done in thxs area for the obtentron of an elastrcrty or any other measurc of

response It is. possrble that by applymg the game more ttmes for different prlCCS of both

[
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: crops a. curve can be obtamed whrch wrll provrdea better idea of the r ~esponse of ‘the farmers,

Unfortunatelv only two pomts were obtamed on the freld grven the lrmrted resources and the

»expcnmcntal nature of dorng the game for the t"rrst trme

e The linear rcgressron approach of the relauonshrp between absolute prrces and
: product?on is recogmzed to be srmplrstre and- natve but the main conclusron of this research 1S

the heterogeneny of response Furthermore the Frrsch Interview does take into account
B

relative prices when comparmg beans and potatoes atd grven prrce level

v ‘The small number of obser"auons in each group presented a fundamental problem in

‘ \thc testing of the h\potheses The original sample dcsrgn did not—antrcrpate the classrfrcatron
' | When lesting cach group separately, only one varrable could be used ata ttme to keep the-
degrees of freedom at an acceptable%level .It is aIso possrble that since the area was very :

homogeneous the cross secuona] data drd not prowde enough variation.

.

C. Con’clusions st
One of the Ob_]"Cll\'CS of this research was 10 achieve an understandmg otbthe role of -

»

prices nnd new technologies on. changes in productron” through a wholistic systems approach It

1)

can be concluded that the farming system. of Southern Narrno isa very comp]e\ system wrth

both subsistence and conimercial goals In general farmers showed httle response to prrce

However, within this sxstem various stages of development can be drstrngmshed as three

. -

distinct.groups of farmers were 1dentrfred on the basis 6f statrstrcal dtfferences in eleven
. drfferent variables. Parmers who have progressed in thrs process of commercrahzatron show v
openness and some- response 1o prtces Those who have not progressed show 2 a more closed.
s\stem to.the economic envrronmcnt and low and even perverse response 10 price. Farmers :
who are,m an mtermedrate posrtron wrth respect to'commercial and subsistence groups, show
perverse response but mcrea,sed rehance in the market This response was measpred in terms
of the degree o(\substnutron between the two main crops in the system
The development of arﬁternauvc method of measunng prrce response was another

Ob_]CClt\'C of this research. A quantrtanve gstimate of response was not obtamed but a proxy
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" for response was achieved. The fact that half of the samp]ed farmcrs were not able 10 answer

o to this mtervrew mdrcates that 1mprovements to the method of mter\ iewing should bc pursued

\in corroboratrve research ‘However, the results are a strong sugecstron that other \anables are

e, .-

. . more rmportant than prtces in produetron decrsrons in thrs econom\ in transmon As well, the

AN

results pomt at drfferent response of farmers or groups. of farmers desprte apparent o

agroclrmatrc and cultural homoaenert\ of the rearon

These results apparently contradict the current \?ie\\'s of response in less-developed

aancultures A landmark ol~ this debate was Shultz S work after which a general notion of the -

rauonalrtv oﬂ,the peasant farmer .vas establlshed“ It is not argued here that non- price
_ respOnsrvencss is rrratronal behavror Wrthrn the present cconomlc system, there are rauonal
-explanatrons of substitute and complementar\ characteristics of\ output productron What is
,apparent from thrs research is that-average estimates -of elastrcrues hide actual important’

behavroral characterrsttcs and motivations of small farmers. otattstrcal analysns of secondary

_data may be biased by the overwhelmmsz response of a few large or very commcr’cralued

\

farmers wrthtn a regron Time scries data for emergmg commercial farmma systems are

unavailable or hidden within natronal aggregates.

L e

- The results from the Frisch Interview technique while cnabling the tests of hvpothc‘scs ,

of factors 1nflucncmg supply response also demonstrated the heterogcnext\ of farmers in thn

commercrallzatron and relattonshtp of the WO main crops in thc system as complementar» or

substrtute The division of the sample mto ‘groups was supported b) analysrs of vanancc tests.
" The charactenstrcs of the: groups could. allow decrsron makers ‘a basrs for stratrfvmg thc
‘populauon into target groups for policy drrcctron

Other forms of response of farmers 1o prices are the time of plantmg carl) or late,
¥
and the switch to monoculture practlces Thrs swuch to monoculturc would requrre mcrcascd
use of mputs and new varrettes as.new problcms develop with the new methods of

euluvatron ’l‘hrs aspect of response was not mvesugated here but it would shed some llgl}t on

r"l' W, Schultz Transformmg Tradmonal Agrtculture (New Haven Yalet‘ University'
Press, 1964) . ‘ .

’

\
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Lhc issuz of farmers’ response to price. The develc:pmcm of technobogres must take account of

[

farmcrs indiv: dua] draraclerrsucs as well as the farmmz sy stem s characrerrstfcs The use that

- the farmcr gives 1o the crop rhe cultrvauon methods etc are important determmams of

v

whcrher rhc Icchnoloeres especrall) new varreues wrll be adopred

l~rom the rcsulrs of Lhe behavioral equauons it can be concluded that of the factors

affcumg supp]\ response thc land base scemed 10 be a maJor determrnan' of total producuon

and of chanees m producuon Educauon is hrqhh correlated wrm income and respense

]
~~uy

indicating a problem of price percepuon in the area In summar) Irnkages with new =~

t"? - icchnologres and education determine v'herher farmers percerve marI\er srgna]s Therr use of

- wchno]om allows 1hem ro increase neﬁds and produce a surplus, however the land base is a
. " : .

maJor constraint to producnon not mrhsrandxnc rhe farmers desrre 1o respond P011C\ makefs -

,

annor cemrah/e rherr altention onl\ on Lcchmca] research e\tensron and/or onl\ on prrce

3

supporls These three areas gf*polrc» are closeh related and the success of ome’ Tests upon the -

_success of the olher one. Howevnr the closed namre of the farmme qurem fos up to half of

[

: ,IhL farmers n thrs rcscarch sueeests 1haL careful targemng and desrgn of recommcndatron
domams for farmmg s) srems in Lerms of the specrfrc socral and economrc requrrements seems
‘Lssemm] 10 broad.teehnoloercal advanCe spcedmg up the commercraluatron process

The cvoluuon of the system lowards commercrahzauon whrch is related 10 greater 4

-

: prree pereeption and response sels the quesuon of whether commercralrzauon isa precondmon

-~ for dcvclopmem oI whether it is the result of development. Nevertheless, polrcy makers must

\{".

-.: bc aware of Lhc possrble neeatrve side effecrs of developmg to a more commércralrzed

. ?ﬂllum For cxamplc commercralrzauon requrres specra]rzatron If farmers in the area
2 “1. RO
'MQ?JC m,a fé“ crops ‘they will become more su5cepuble 1o marker flucluatroﬂs If farmers

_,nﬁ&*produec t‘nerr food requrremems and prrces flucruate very much, as is the case of .
beans in Colombra farmers may not be ab]e 10 mamtam an adequate level of food
eonsumprmn Policies of price stabrlnauon would decr’ease market rrsks for farmers who are

mov mL lowards commcrcralrzauon
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'- Table \]I 1: Pnce quantm chressmns for a]l Obser\atlons Ifependent \anable Bean
: " Seed m 1985. : .

-

. § B
Form of = Constant ‘Independent - Variables R square = . F value
" model* o © Pricc84 = Price8s . R '
. ) ({(‘:’:‘j . . . -
. Linear - 16.82 -0.007 0052 . 004 - 115
S ' o (11.55) . (O 056) . (0:051) . . B o
“Log-lincar . - . 224 ~ . . 004 , 0.003 .. 0.05 C 120
» ' _ (O 64) (0.35) (0.002) N
" R AR o e L T _ r '
o 1og-log - go ;0458 . 065  0.05 o139
I (2 ) ~(0.349) - . (0510) o R
< e

Source: Thls study. Fxgur;as in paremheces are stzmdard errors. No variables are
szausmal]\ significant. :

-‘_'I'_nb'l‘e; \‘Il.'2:Pficc;quantit)" chréssions_. _Dependcnt_‘ Variable: SEEDSS.. .
» ' Rt Value of the ‘Cofficient. for:
'.Grbup Intercept “Price 84 price"85v R square - F v-aluc;‘
] 218 ¢ 238 130 2593 1.4
} - (30.29) (.182) (.108)
2 ©18918 109 o071 08 0.526
' ' S (3367) (.123) (.127) : - o
J3 201 08, .03 . .0208 - 0245 .
L S (1443) (o) o7y e
. ' . v’
Sourcc This study.

¥ ‘ o L s
- Note: Figures - in parentheses are standard errors. No variables are statistically
: mgmfmanl : - : S s
“ ‘



. N ) A ,ﬁ s? . oo ‘.A . L s v v , "‘j, o . »'v A.

“+

. Table VII3Selectcd Vanab]es E){lammg Total Be'm Acreage. ‘)ependent \anable
- ~SEED85 : ‘ :

- Growp - Independent -.-Imer‘c'ept -""-,Esu'ma'te " R square’  F value
' L '"Variable_” o S o

1o s L Famosie 158 et S 1laseer

o | N ) B € X1 o '
T T e s e
Co f PPN C1 L AN O B 2) S | T

30 A T30 1033 T 83.674eee
S T (256) . (1:1290) o S

All farmers iR 091 789 09 112318k

S T e (2.39) (0.74) . S | |

D B i A R

Sl Bean seed 84 1031 Yess o asé e
o o 33) (s06) - | S
o ‘ S R SN

2 e ey \1.16%*e 4129 9143w

o S (3.75) - (22 I R,
All farmers - " g1z Cogseess 036 - g7ggeee
_ o C(3.08) . (0.88) ' o

-.\-..--...-....-.--------.--..-.-..----.-------‘._-a...-.---.*.-----.... .................

1 Pofawoseed 204y 003 o4 G
. ), o0s)

2 aseee om0 as3 0 291
S : 267 (.006) o
3 S e o608 205
S CX) S €)1 W -
All farmers " ‘.1._5.127#* 0005 00314 ﬁl

T (3h99), (0.003)

Sourcc “This study % ' ¥
_ Note: " Figures - in parenthese are standard errors thh 51gn1fxcance level mdxcated by
- "‘(10%) “(5%) ‘and "‘(L%) ST S .

i
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Table \ll 4 Sclected Vanables Explammg the Vanatlon in Bean Suppl) ' “ 
SR Dependent \arlable Change in Bean: Acreage 1984-1985
, . 3
| R N A WO
Group : Independent - ™ Intercept -.-Estimate. R square - F value -
A v Variable R S TR
1 . Pricc change 225 . 1. o - 13 137
- | :,84 £ 85 (843) (09), T
20 e 095,-- S VI 1.606
o 916 (oM L |
30 ae 0 las e om
| : AT €5 ) B 07 L :
ANl farmers - " o182 0044 003 . . 156
S e Ge) e
1 _ Potato . (11.95)%* 017w '_ 9% 131460t
' . change . . . . : '
S84 - 85 (3.76) . (,.004)
2 Y L0097 .. d4s4 2042,
S . (5.08)  (.006) | ‘
3 CCaaee s o o
RN am T s
AN farmers T 208t 0003 0013 . 0493
T ©(2294) . (0.003) S
1. Farm Size + 498 3680 o I8 1.934
(9.11) (2.65) |
2 L 505 Lg.s0anee R S X2 e
' ' : R (5.75) : (1.44) ‘ ) = PR
3 oS8 sgee 3 qaggees
S o T (338) (1.49) e
All' farmers o .. 5.06* -4.51%* 0.35~ o 26.12%e
= R em e SR

Source ThlS study ‘ :

‘Note 1 : Figures in parentheses are standard errors, wnh sngmfxcance Ievel 1nd1cated-
by '(10%) **(5%). and *9*(1%). _ »

. Note 2 -:- The negative co ficients of the mdependem varlables sngmfy a posmve
corrclauon with seed change. The dependent variable is calculated as ‘seed planted in
1984 minus seed plamed in 1985, so if there- was a producuon mcrease “there is a’
negatxve va]ue of change in producuon



Fxgures in® paremheses are standard eIroI1s,

o
. Table VII 3: Pnce -quantity Regresswm
- Dependent Varmble EXTRASS
Y:Parvafheler Estimates | C
Group -~ Constant PRICE84 - - PRICESS . R square =~ F value
1 Co1933 o . 010 o0 1a6
o (2584 (015) - (0.09) e T
2 570 007 . 010 T 007 . bar
- ' (32.50) o (0 12)_ 013y IR -
3 17508 002 002 .0.02 Co0as
| ; 427y, on (08 -
AN famers . 9.4 -006 . 006 0.04 1.09 °
: ' (10.80) < (0.05) o (0,05 e : ‘
. _ d%, R . .
Source - This study R B Uy '
Note: Flgures in- paremheses are standard e’#fo;s 3
‘Table VIL6:Price-quantity Regressions .
- Dependent Variable: EXTR_A.A, - _
. Parameter . Estimates o
- .Growp o  Constant PRICEA R square - F - value
1 221 0.11 0.13 " 36
¥ (8.44) (0.09)
2 0.49 0.09 - 0.11 1.52
(4.23) (0.08)
3 s -0.01 o003 006
. (460 (0.05) Lo |
Al fammers . s172 . 0.05 o004 175
S C@0) . (0.04) B
‘Source : ‘This, study R
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Table VIL.7:Explanatory

.'%?

. \’al‘:iab}c”;‘ ’ "R square, Levelﬁr of SlgéfleZaHCé and sxgn of c?‘e-ﬁf‘_

| - - A .Group'_'l | °Gwoup2”%

2 . g

FARMSIZE© 0006 03 Ex

MAIZFARM o . g0 A

PAPAFARM oar g

-_ ADDANIM T S Tooe o 009(4 |

b‘INGFRU | | ' 0008 o 0.03 oo

" INPAPAYL - 0t 0.0 | 0.001

FAMLAI;OR' | | 0.13(-) | C0.004(+) - - 0.03(+) )

AGE : 00003 - T 0006 0.04 .
EDUCATION oo o001 000
GRADEA 020 o0 . 00§

OWNFARM o o 0.03(+) o 0.33**(-) - 0.05(-)
. . ) . Qt‘ - . . N : .

Source :"_This« stady., . _
Significance levels indicated by *(10%), **(5%), and ***(1%).
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' Table VIL8:Explanatory Power of Selected Independent Variables for MRPS.A
: \é - L . ) : ) ‘

Variable S 'R square,iLe\*el of - Sigrificance, and sign of coc_:ff; for:

b_'G'ro"u‘p:_l‘ . Group 2° .~ Groups 1 &‘2':' -
: .~ " Pooled -

 FARMSIZE o004 o006 04
© U MAIZFARM ol o0 . oo

RN

sl

PAPAFARM -~ - 004 .- . 009 - 041

(& SADDANIM = - 0.009 oo 0001
CINGFRE . - 014 - . om T o
INPAPAYL . - 018 00009 0.003

FAMLABOR .  0.005(-) . 00001(+) 0.00(+)

AGE & 008 - o2 o oo
_EDUCATION o2 - -~ om - . og

R S

A5 GRADEA - oo - 0.009 * - 0002

“ OWNFARM " 009 S 026 009

Source This study. =~ . 3 -
Significance levels indicated by *(10%), **(5%); and ***(1%).
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