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"Indecd, for new technologies to eignificantly {9fiuence agricaltural
productiou, the farmers -- the real managers of the production fune-~
tion = must not only adopt them but use them correctly.' 5/

Yoo Technology will o ead because 1t i Lotter. Rat better must
he defined in terms ¢ e decision-making criteria erployed by
tarm families == ¢ri . 4 that are not always snderstosd and apnre-
clated by scientiats g pelicy makars," »/

Hy objective i o crallence vou Co approach the tuok of increasing
agricultural production from a slightly differone porspective,  Yorice that
Ido not say from a new perspective Yecanse there i nathing
approach.  Yet, in uﬁiLr of sure successrul troeples or reordering our
apcicnltursl 1eseareh and develontent priveitivg, we arey, inoveneral, very

slow 9 change, Indeed, it is we who wppear to be the slow adepters,

Lot e wutablish ot the autser that [ oam HOL Critical of the resources
g el fores that ol been allocated to the Ceelnical pects oY amricultural
producsiviey pesearen, nor J, [ mestion the succenses of these efferts, e.yq.,
the “grovn rovolution. Rathier, it {5 rhewe e1forts and suceesges that allow
Ba oty hee optiniatic about our potential to meet the i reasing derand for
feede T i due te theer technical sucensaes thar e gou need Lo study the
adoption process irself.

1

ceithor do 1 owich fo dionise the recopnition piven by productieon
seivntisty o adrinistratars to the fportance of socio=eccnomie rescarch

I apriculter g developrent prejects.  This congrers, which has o najer

focus on tockniey? tasues, clearly vecopnizes this fmportance hy giving me

the Cpportanity to sircas socio-economic issues in thie ¢losing session,
vl ; I



all,

My presentation is divided into three sections:

1)

3)

let

the

The first discusses some of the mijor research efforts chat look
at constraints to adoption and the development of new technology.
These lead to an approach thet involver the farmer in the research

process.

The rext section develops what we currently know about farmer's
circumstances and his/her decision meking behavior, and discusses

some remaining issues that are still uaclear.

The afinal scetion draws attention to a few special topics --
possible constraints -~ that demand future consideration if we

are ceally yeing tu close the praductivity gap.

us now discuss each of these three sections separately, first of

involvement of farmers in the research process.
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Frequently, of course, no single thing is Himitiow but several ney
techniques can be combined to achieve 4 substantiai fncreuse in vield:
thus, the "package of new technology”. This is a subject I will return
to shortly, hut I want to peint out at this Jjuncture that complete
adoption of 2 technolopical package is vary rare.

One problew with the approsches developed su far is that social

scientists enter the reseorch prosess only attev the technology has been

i 4

developed. A rev tectmalogy 18 "produced , indisolatien, nn research
stations ond then ia presented to farmers -- frequently by someone not
involved in the research.  All too cften the econonist sees hisfher job

A beginning only where the agronomist leaves off. The veonomist arrives
at the last stage to malvze tie results, often using 4 benefit-conse
approach. These studies, showing what should Bave been done or what went
wrong, have not endeared us to our praduction collegues whe were doing the

rork.

CRetT s (Intervati:nal Meize and Wheat [mprovement Center) Economics

Frogram has

wnde progress rectifving this ex poste socio-cconomic contribu: ion.

Srerles, et (S79), invoelve socisl sclentists al the initial stage In an

effort to develop tochieinaios which are appropriate to faraere and farmers'

cirewistancs ~o The baslc hvpothesis of this approazh is that our understanding

of physicel vescarees M the farm and the cconomic and Lorial environment of

the Jaraer witl give auch necded direction to the basic resedrch activities

en the exporirent suation 29 well ws on farmers' fivlde.  The resulting

new technlgues Wil e move quicely adopred because they "fit". The approach

1
- H
farm revearch.. . " 2=

fasiscs ex oante collaboration of teelmical and social seientists in on-
/
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different developuent paths,  Japan, wich relatively cheap labor and
expensive land, has deseloped along o lahor-intensive path using bio-
chiemical technologies.  The Inited Statea, with cheap land relative to
Yabor, hLns developed tabor-saving techuolopies with g ~apital-intensive
development pattera.  Both countries achieved similar rates of growth

in the agricultural sector., Helative factar searcities induce techno-
Logical dnnovaticeos,  Rotcen (1978) has broadered this theory to include
institutional change as well, thus we can expect saricalitural institnticnns

to develep in o woy that s consistent wich proevailing econenic conditiones.

Tf technoleglical and jastitutional shange are endopenovs co the system,
factor anouﬁwan and prices, should help us to choose he kinda of new
techafques that may vork, Binaswanger acd Ryan (1977) apply this argument to
ruiding rescarche "Fesources should be allocated teo rescarch on production
factors such that the results will increase the productivity of those factors
in relatively <hort sunply more than the preductivity of those in relatively

17/
abundart supply. =2

AL the micre level, the farmer is economically rational even when faced
vith adoption devisions.  Somel (1977) found Turkish ceveals producers to be
profit mavimizers sceking veonemically feasible technology rather than

technically pertect, yield-incrrasing puckages. We will not be mistaken

oo

fowe ke g

[

milar adsuzntions in future eiforte aimed at motivating farmers,
Winkelminn (1976), who coordinated adoprion studies for CIMMYT in scven dif-
ferent countries, describes the conmmen departure point for their work. "The
assumption Ls thar fatwers are Income-seeking cisk averters who are sensitive

te the nuances of the eavironment in which they farm and are generally effective

18/

in theiv decision miking, "2

fhere are, however, two related iesuves central to development projects
which are often misunderstood. (1) We must recognize the location specific
niture of agricultural technology. This will affect technological development
and exposes the inherent problems of direct technical transfer. (2) We need
to ask curselves what factors the Tarmer has qontrol over, and what factors

are "fixed",

3 \la






When we have recopniaed the difforences ameng faruers we can then
consider factors which explain those differences =- some the farmer can
control and some are beyend his/her control. What do we accept as “given"
vhen designing new technologies?

From the fammer's vieopoine many, if not mosr, things are assumed to
be given, {.e., outside of his control. Barker (1979) recopnizes this in
IKR!'s conscraint work, The "physical onviroomens -- seil, climate, water
control == and the institution envirenment -—- farm size and tenure sratug —-

v
i

are tuken as piven,”  They lizit their effores to constiaines over which the

!5/

farmers and vewearchers can exercise some control, <=
L]

There are mouy cthier projects in which this i eivher not realized or
ot pives enouph {aportance. Yy concern is that we frequently take agro-
slimatic conditions as fived but socio=economic variables as changeable.
Sario-economic variables are withio Man's control, bur will they ba changed

aloour sugpestion?  Shougld e cneouradse govern:

sty in the vegion to change

prices te fir rhe techinalopy we have devaloned olgewhora or should we look

for more 1lexibie ftectmolopies?  Cne conclusien easily drawn from Distortions
SLnlrnions

to Agricuitural In-entives (Schulte 1979) iy that governments have resisted
8 LalnenLaves

manipulating policy variables, or at least have not ranipulated them che way

cevnosits thind they should.

Vosuspect the danswer is to eXPeCt sume poverument response but by no
means complete change. Thus, we will need to find more flexible technologies
for a veuld so diverse and better infom povernments about implications of

theit actions, e.p., price policy.

oy












I3 . 1 *
The final topic concerus the learning, process a farmer undertakes

;
when faced with a new alternative. Although this issue is complex --
involving questions of eduration, experience and information -- it is
crucial in explaining adoption rates, Unfurtunately, it receives very
Tittle artention in development proprams.,

Dwould like to heietfly develop each of tuese jgsnes within the frame-

work which | oprescented corlior.  The farser ia 4 contral participant in a

multidisciplinary farming syscems rescarch effore Aalred at increasing apri-
H y Poosy »

cultural produection.  Technical knovledpe exista to afiect increuses and

. » . . . . .
rtoas a matter of making it aprropriate to farmers' circumstances.,

Ao The Livestock=Cropping lutorfac.

I cannot doprove on the deseription of the seablen s feund in (regon

State University's reoent poblication tour dreland apricaltuce,
b P i

SN

"Farms inothe wortd's Govland rooes eeneral
livestock., Fatens
the cereal produceion va these Tares,  For lees vy Faoen about the reles

& of Tivesteok and forace i e total toarn erpcalzaticn as well as the

conplenennarity between cercals

Chrviamd Aprdivalrore S0 iival Commdttee 1679)

Ly predoce both cereals and
vesearch amd developrent bas focused on increasing

potential presented by expondod areas of

> and e kLY !

Here 05 o grea of ovheve the value of g svatess approach is not

only wsetal bur ocaecntiat, 0 iliueitate, Lot oee seasiract for vou some of
the vomplexitios o such 0 svstem as it exists ir northers Syria.  In scme
Serian villages that 10AR, | dudeiny omany fameets practice 1 three year
cercal-brntil=watermeion rotation.  Fafnfall comes nostle dn the winter and
averaes b m/venrs Cereal grain i both vonsumed at heme and sold while
the strav s cathered and fod to mizals later in the yvear, I'ne fields are
aiso grazed after the harvest and some grazing mav be done during the growing
season as well.  The lentil grains are postly sold to the government for export

wiile the straw, which farmers say is superior to coreal atraw, ia fed to
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Forage

— Production Possibilities Frontier
e

!

e ————— e Cereals

Figure 2 Farage-Cereal Production Possibilities
——2—-.2  Ifrage- —

e e e e e

Where | = Cereal-clean fallow, no stubble grazing;

2 = Cereal-ciean fallow, with stubble grazing;

I . Cereal~fallov, grazing on stubble and on
wveeds during the fallew period;

4 = Cerealt-forage crop rotation;

3 = Contincous forage crop (permanent pasture).

Source: James Fitch and Thomas Hordblom. "Agricultural
Decisiun—Huking in the Drylands." Proceedings
of an International Symposium on Rainfed Agricul-

ture in Semi-Arid Reginng, ez, r, 377

.(V\_\



interface.  The Orepon State renort Wrvland Apriculinie Teclinical Conmittee

1979) suppests that factors characteristic to dryland apricultgre, i.e.,

(1) increasing men prices relative to eereal prives, (2 velatively abundant

Labor and (3 (h pessible preater dmportance of livestoer to small farms

{most of the vorld’ g farmers), tilr the bal e toward livestock production

ardavay from cereals. Thes, we wloeold Lilt cur researdt privrities

]

aecerdingly,

At this jencture 1 bave no ansuers bul vt Lo oask twa questiors, First
doanitimly reduce the fnpercant income variability in drvland agriculture or

is this o false bit of 1ela wisder? Secondly, do farners rapidly and accu-

Tately aliust to the may chanees (take erergy prices for examsle) in thejr

environnment?

Eoo Kisk and Uncertaiuty

A onuwber ef empivical studies on risk and nmeertainty have shown

that risk aversion inhitics agricaitoral production (Rvan aud Perrin 1974
L | »

i e e oraee een 27/
st FUYS 0 Wedny 1074 ausearar ST and Nypaard 1679y 20

Arplivations

Lo wariveiture Sudgest o that (YY) Yarmers are for

OV Lhe moel o part risk averse
and (20 apvionltaral v

otion Ty rishy, thue, tnents allocated ta qari -
cultare ove loss then cthey woenld by ounder conditione of rrofie cavimization.
oo addivion, qow technofapies are consideved te he rishier than thoue pow

Ledng practiced oo Anprien Txodelaved, or rontion i oiniv

partral odiace it

iP5 dn the interest of o risk averse Tarmer o spread his prisk by diversifying

Wis prodoction activities.

I Tunicia, T fowmd that 73 per ent of the wheat producers fneluded in

noat
. 24, . . e . .
osample, were risk ogver e, Coveaard 1U79) 0 Sinitar evidence of risg

wersion Lave been found clsevhere (Officor and Ualter 1968, Scandizze and
Dillon 1976 and Binswanger 1977). The technique of determining risk prefe-
reaces is wot perfect ard more work needs to be done, however the implications

ave of major importance.

)
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Cafsl and Roe (1679), in an earlier study on cercal production in
Tunisia, found that new dﬁrum vheat varieties were neutral with respect
1o the inputs, i.e., the production function just chifted upwards. On
the other hand, the new bread wheat varieties were non-neutral, fee
Figure 3. The preater difficulty on the parv of farwers in learning the
new bred wheat technolowy may explain in pari the slow rate of adoption
cf thewe varieties in lunista. The adoption rate of durem wheat was

higher,  This wos puarticalariv true for small farmers,

in a dynamic agriculitural setting, Hllacutiv§ errors are made if a
producer cannont adjust “imediately and accurately to new circumstances.
Ic - Fairly well accepred that cducation, informition, aud experience
21 centribute to redusing this error. Tf we can aim our work in on-form
triais, demonetrations and catension toward fanroviug this learning proceas,

aduption of new teehniques will proceed much faster.

N
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Rather, I have attempted to stress the importance of knowing how
constrain® obe ddentified. Three areas will help us in the future

1 we unc cand ther betters They are the Hvestock=cropping interfuce,

risk and uncertyin vyoand the Yarmers! learaing process, 1 veconme

allocating wire research funds At efforts to sclve these problems,

Rhat, then,are the sacio-economi e constraints to the futyre develop-
ment of the devland tepions of (he world?  There are reatly ouly twa., [

aim the first and vou are the sceond.
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Dretand Agriculture Technical Comrit®ee. Drviand AgficultureTine .
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See andersen, en oal. for an excellent treatrment of risk and uncertainty
in agriculture.

N

David F, Nypaawd, " \1 sk and allecative Eveors due ro Teoeriect Infor-
Yy i

: : - e PR R -
mition. The Impact on Wheat Technology in luniiia. 1979, p. 75.

Binswanger found that farmer in the semi-arid trepies in India were risk

averse and the range of aversness was small,  Thus, they will use less 7

input than profit maximizers but behave in a simiiar way. This is quite
different to Scandizzo and Dillen's results.
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