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HOUSEHOLD GRAIN STORAGE AND MARKETING DECISIONS IN

1

' SOUTHERN AFRICA

A review of conceptual and methodological issues vith| particular’

reference to Zimbabwe 8 communal farming aub-sector
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l 1 '~Recent experience in the zimbabwean smallholder sub-gector -
The dramatic rise, aince independence, in smallholder production and
marketed surplus of some of Zimbabwe's major food and cash crops
(notably maize and.cotton and to a lesser extent aorghum) has been :
'documented in Stanning (l985b) Over the period 1970-1979, :
estimated smallholder maize production averaged 479 000 tonnes per
annum (30 ‘percent of national production) of which less than ten
’percent was delivered to the parastatal Grain Marketing Board

1(GHB) - Smallholders’ contribution to total GMB intake in this
4decade averaged only some 5 percent per annum¢ Over the period
,1980-1984, smallliolder maize sales increased sixfold to an average
‘of 272 700 thousand tonnes per annum (42 perceut of smallholder ‘
production) and accounted for 23 percent of total cMB intake.
:Similer growth has also been experienced in smallholder cotton

production. Over the period 1970-1979, cotton output from the smell

;scale sector averaged 33 500 tonnes per annum (22 percent of "

;national output). Smallholder cotton production almost doubled

'

%befween 1980 and 1984 averaging 63 300 torines per annum and f;'

;contributing~33 percent to total sales. ,'

}In 1985, smallholders' contribution of maize and cotton sales To tac

;marketing boards is expected to reach aroundf&O perce,v'ff”;q 5]}

‘fpercent of total intaky r_hpectively.



l 2 Future regearch iaeuea

The'explanationlfor thia exceptional increaac in anallholder ‘
'nruduction.:nd share of' aalea to statutory narketing boarda can
probably be found in a combination of factora, including the
priority placed by the‘poat- independence governnent on daveloping
agrlcultural and'aervice infrastructure in connunal farming areaa,'
producer price incentives, and the end to the diaruption of
tranaport chennela caused by the war. However our underatanding of
he procesa of integration of small-scale producersa into the
lational marketing ayaten is inconplete and a number of inportant |

queationa remain to be reaolved:

o what extent and in what manner does the market
participation of anallholdera vary between resiona within
‘Zimbabuc and anongat houaeholda in the same area? If expandec
producer price incentives and market opportunities have had a
. differential impact on different groups of ' producers, what are

the reasons for,thie?

1Is the preaent level of marketea ButPL“B auatainaole? Hhat
.» i d

K} o

factora have contributed to the achievcnent of current levela

! of narketed aurplua? .
. ,

‘Does there exiat potential for further increaaea'in narketedfﬂk

'aurplua fron the anall-acale aector? Ia thia potential likelyf

nito be realiaed within the exiating agricultural policy ,‘

ffranework or will it require new policy initiatives orientated:
apecifically to areaa or groupa of farmera not currently |

' participating in the narket?
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In terms of such~vita1 intedests as national food security, the

performance of ‘the smallholder sector ia becoming increaaingly

critical.: A fuller understanding of the process of integration of

“amallhoIders into the national marketing system, together with

nswers to the above questions, can only be found through the

disaggregation of national statistics. Further, in order to

understand and measure some of the observed asaociation between d,

marketed output and government policies, and. to derive generaliaable

: results therefrom, one requires nore detailed information than 1is f:?f

currently available on agricultural decision making at the farm
household level. A study that addresses some of these 1ssues has
recently been initiated by Stanning (1985a) for the communal farming
areas of Zimbabwe in co-operation with the Pood Security Research

Project in Southern Africa.

1.3 Objectives or stuay

The investigation will examine the differential impact on different

.

groups of communal farmers of government policies regarding price ,f

and marketing services. Through an analysis of household storage

and marketing decisions, appropriate socio-economic models of the

factors which influence the flows of food grains through the local

and national marketing systems ‘'will be developed. These models will
be used to assess the impact of optional policy scenarios on farm B

1eve1 storage and marketing.

‘1.4 ‘Scope of Btudy', : ..
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i structure, conduct and performance tradition (See Lele 1967,
;Gilbert 1969, Haya 1974 Harriss 1982). The Zimbabwean study,
.hovever, is easentially an analyaia of agricultural marketing

jdeciaions - vhat goes into them and what effects they have once’ the;

are made.» Consequently the analytical methods uaed in conventionaly

‘market studies are likely to be of 1imited “33'.:

1.6 Components of study
-v‘Ihe'proposed analysis of household grain marketing and.atorage .

decisions in the communal areas ovaimbabwe may be decomposed into

. five components.

These are:

A, 'Delineation of different groups of producera within the

Acommunal farming sub-sector. S

’
L]

3 o oA il e
‘Be. Qualitative characterisation of how farmers make{storageﬂandf‘

‘marketing decisiona. o l:'” ; @‘
:C. ' -Development of socio-economic model(s) to analyae grain

: marketing and storage behaviour.

ffbi. “Estimauion of model(s) with data drawn from farm surveys.

‘"*mejste of the estimated model(s) to predict impacta of government

u‘oﬁpolicy or other socioeconomic changes on farmers' grain

.“f'storage and marketing actions.

rhe term farmer is applied to the membera ‘of the farm family
who are" ,individually or collectively, actively involved in

and responsible for making decisions. It may therefore be

used collectively and is not intended to describe any L;ii

particular individual in the farm family.



?Before discussing the methodological 1ssues asgociated with each of
3the.above components. it ts helpful first’ to distinguish various.
;approaches to agricultural decisions analysis and comment on their'v

iappropriateness.

iZ‘ SOME APPROACHFS TO AGRICULTURAL DECISION ANALYSIS

JIn examining the approaches to agricultural decision analysis,’it is
éuseful to distinguish between normative and dascriptiva analysis,- l
A .e. between those studies with a prescriptive purpose and those of
a behavioural nature. Prescriptive studies are usually aimed at ;
‘determining what people ought to do given specified goals whilst-
:behavioral studies typically seek understanding of what people do,liﬁ
and why. The distinction between prescriptive studies and o
behavioural studies is not always a sharp one and the same analysis .
may incorporate both aspects, opportunities for confusion are

‘mi imised however by keeping this distinction in mind (Hardaker

'1983)."

-Basic normative principles, derived from conventional micro-economic
theory, provide a powerful calculus in helping to determine the
E}choice of a grain storage and marketing strategy that would maximise

“fattainment of farmers goals, but they are nevertheless a misleading-

if;first approximation to behavioursl generalisations. This 1s becausef

iiofuthe complexity in the farm-household decision process, the };nsftﬂ

fdmultiplicity of farmers goals and the important influence of

:{uncertainty and risk on, farmers' actions.‘ It seems therefore that

v?deSC’iPtive'Ot beh§V1OUfal agricultural decision studies may be more:'

juseful than normative ones.



.
;vThere‘arafbroadly two, approches to‘such7studies which‘that‘can be
! categorised as the " natural decision making approach” and "the

statistical behavioural approach" (Chibnik 1980).

:The natural decision making approach has been used largely by

yanthropologists and involves atudying how individuals actually‘make

neconomic decisions., . Sophisticated ethnoscientific methods have been
| ‘used to isolate what people consider when deciding where to market
commodities (Gladvin 1975) and where to plant different crops

‘ (Johnson l974)

The statistical behavioural approach to economic decisions involvesh”

mstatistical analysis of the relationships between observed
characteristics of decision makers and the environment in’ which they

f,act and the choices they make. This approach ‘requires neither :

assumptions about the complete rationality of economic aotors nor B

fextensive elicitarion of the rules people use vhan mahing i

‘ decisions.~ The actual decision process in seen to be a- "black box g

individual variation is expected' and group patterns become the;“:gf

: focus of research (Bartlett 1980). Analyses of this type have been -

'carried out by Bartlett (1977) and Acheson (1980)

“Th'f "‘:advantages of the atatistieal approach over natural deciaion--,. o

ganalysis have benn’reviewed by Chibnik (1980). The main advantage ;

jis that this approach can provide numerical indices of the relative*
.y.g',r

/importance of'and inter-relatiOnship amongst the variables which
'influence farmers choices. Statistical relationships of this type
are‘not always obvious and can, easily be missed by the researcher

who relies only on unsystematic observation and elicitation of

decision rules. However quantitative analysis in isolation from


http:largely.b3

.qualitative of data would alao not be particularly Anformative.
;Statistical analysis needs to consider information gathered in
:intervievs or casual conversations as well aj‘ther socio-cultural
data since some of:the variables chosen-in correlations are often.
‘selected as a result of such information although others may be

J
‘incorporated for theoretical reasons.

vA behavioural approach to agricultural decision analyais is
therefore most appropriate given that the research objective‘ia to.
understand and predict household grain marketing and storage o
actions. Neither natural decision making nor atatiatical
behavioural analysis alone however a completely describe description

of economic choice. A combination of these two analytical methods'

!

is likely to provide the most complete information on choice place o

given the opportunities that exist for decision making.

3. METHODOLOGICAL PERSPECTIVES ON RESEARCH COMPONENTS

3.1 Delineation of Different Groups of Producers within the

¢ ]
0

A Communal Farming sub-sector - developing a strategy for data data

collection

The communal farming sub-sector is not homogenous. It containsgfarml

households operating in various agro-ecological zones, under

different resource constraints, with disparate access to marketing
opportunities'and agricultural»support services,’-ﬁ

Such differences affect farm houaehold production opportunitiea, the

degree of commercialisation of agricultural production and the type

and level of food security risk, all of'which in turn influence



8
'farmera' actions. In order to conduct research capable of providing
policy recommendatione that take into account differences between

communal farming areas in terms of determinanta of farmers' actiona,

.z“ RS vl

it ia helpful to diaaggregate the communal farming sub-sector into

varioua grain prcducing systems, Thie procedure helps to formulate g

’a appropriate strategy for data collection by demonstrating the

relative importance of areas for which relevant farm aurveye alreadyl

exiat or are underway, and by identifying areas for future data

) o
: EA

collection. The selection of typical areaa forﬁfarn_eurveyiyould;»

also be more eaaily avoided.-

The district is probably the most appropriate unit 4n terma of data
availability on which to base a claesification of Zimbabwe s , E
communal areas. Claseification would proceed by grouping diatricts
according to certain criteria of aimiliarity, a method typically

refered to ae clasaification from below (Haggett, Cliff and Fre)

1977)

"2/ - Obtain rolevant data on these déterminants for each area.,

ﬁ":I ‘am" indebted to- Rick Beretein who- helped to, calify my :

yfiithinking in this area.‘~"


http:Define/propose.hypotheses.as
http:teris.of
http:collection.by

ﬂ3ggfff

jtypology of grain producing sreas.

“4,. 'identify the relative importance of each typology.:

‘””'fthdentify types into which existing surveyed areas fall and

;ﬂ iselect new sites for data collection rspresenting importantv

typologies not included. -

Yiy i

1Space brecludes a detailed consideration of each step outlined '
above, however an'idea of the indicators which may be useful in ste|rA

ll together with 1ike1y dsta sources are shown in Table 1.

_It is antieipated that some form of multivariate analysis will be

required in step 3. A useful introduction to the scope of '

"*multivariate analysis likely to be used can be found in a study by
‘Kydd (1982) who used cluster analysis to. identify different groups}

k’of‘farmers;invMalawi.

$;étiy90511tative Characterisation of how fatmers make ééorbgé“aﬁd

ﬂ‘;sz marketing decisions

Grain storage and marketing decisiona invnlve choicesyand actions';
based on farmers' processing of information sbout their goals,‘aﬁi
resources and physicsl/socioeconomic environment. The information
farmers use will be derived from rea1ity but it is unlikely to )
correspond to- it exactly because of their subjective perceptiona."
Three components of ‘the decision making system can be identified and

are illustrated in Figure 1.; Component (A) consists of goals and



Table 1: Some suggested indicators for classifying smallholder farming areas

Indicator-

a}pvPopulation

- man: land ratio -

rate of increase

" male : female ratic

“"land : livestock

d.

Environmental

‘rainfall amount ‘and variability

soils‘

: terraln

a agrlcultural potentlal

Instltutlons o

vffExten81on support

'5fReglstered producers

»;Credlt accese'

4fMarket access S

Farming System

: é;dpping patterhs

_Cattle productlon o

iCropfoutput o

Grain marketing .

Fertiliser use

-depots

?f;'offtake

" Kg grain per
‘capita value/
~hectare crop-
~ land ‘

‘ZSOUrcefoF”DaféQ¥

[N

' ‘censiis’

. census.: -

V 50115 map
“'Surveypr generall;_

Whitlow 1980

| - pFarmers/Agent ‘*'.; Mlnlstry oF Agrlculture

reglstratlon/"p‘p ;_SLatutory Marketlng Board
rfarmer o ‘ :

» ~1oan/Farmer '?'Flnance 'orporatlon

distance to = :fStatutory Marketlng Board

~ dominant food Ministry of Agriculture
- grain and LR T
~ cash crop

Kg/capita or 3'7Stééﬁpppyfﬁéfkéﬁiﬁd}Board

‘ hectare crop- B
- land :

.'rate oF 1ncrease

cropland last _
> years ‘

Kg/hectare Fertilizer Distribufpré
cropland ‘ ‘



~tigure 1 :  Principle Components in a Farmer's Decision makiﬁg”Systemf:’

Dekput .'-.:'7?t;ﬁtﬂif - | i i{u_ _ “ 1g”j§ Dbservatlon:

‘vPhysical/Liological“

Interpretatlon R

k’jﬂFqujebtiye

Economic/social

| - -Perceptions

~;_" . Relatlonshlps Ziil’ji 5?%}
S nment I T ‘t_._ ACthl‘IS

PResources '1~f,

Décisiéﬁl_ & 'i‘j: s Goals and’
Making =~ |+ BN & rlsk attltudes

.

'Ef(B);fReéi»Wdtld’i (c) Ihformétibhf }f'. f:f ’ (A5 ‘Farmers'
Processing System - ~  _Perception

“Source

. Adspted. fron Dorward (1904)



1
information on which decisions are based, that is subjective
perception of the behaviour of the system. Component (B) is the
real world of which the information is a model. Mediating between
these is the third component (C) the information processing svntem .
which interpretn observations of the real world to build up
information and understanding and organise decisions. The result 18

-t

interaction between reality, perception and action which will be

repeated through time (Dorward 1984).

This conceptual framework may be usea to guide the examination of
variables that relate to, account for or predict farmer 8 storage
and marketing behaviour.’ Access to land and wealth, together with

market forces, are probably the key variables in the real world

|

likely to structure decisions to sell or store grain. In addition,
each farmer usually makes decisions. in the context of the farm

household and is therefore influenced by household needs. Farmers'
responses to ‘these factors would generally be influenced by a long

list of qualitative variables including attitudes toward taking

risks and profit accumulation, past experience, management ability

]

and certain personal characteristics such as education and age which,

directly or indirectly predispose a farmer to act in certain ways ?

(Beal and Sibley 1965) The inter-relationships amongst some of

the abovementioned variables may be hypothesised in one or more .

ways. (a) from theory, which in this case are theories about

.marketing and consumption in the context of the new farm_f. Sl

l R

economics” (see Timmer 1983 Lo"ll982 Low l984) (b) from

of‘past research (Bartlett (1980),and Roumasset, Bousserd and Singh

(1979) provide useful starting points), or (c) from observation,and}

explanation of farmer behaviour.




3 3 Socio-economic mod913

While it would be premature at this atage of the reaearch to attempt

hto formulate a fu;ly apecified model, aome elementa of the model can
be’aeen immediately.» Aasume that the ahort run eupply of graine is
yfixed, r e. atorage and marketing decieione are made after harveat
Gis completed.; At any point in the year, a farmer may decide to
?place grain in etorage (by bringing ic 1n from the fleld 1if it is
iharveet time or by purchaeing it if it is not harvest time), or take
'grain out of storage and sell 1it. At harveat time, a farmer 8 grain
lstorage includee what he has etanding in the field, 80 “take-out-of -
:storage” ncludes grain sold directly after‘harveet.

To reflect two coureea of action, one might epecify two aeparate

behavioural equations as ehown in Figure 2.Q One problem that has

'not been coneidered_yet ia how different food graina ahould be

,treated in the model. B

Another aspect to coneider ie ecaeonal pricing. It would be beet to

stimate_equatione euch ae that above for aeveral different'aeaeona

Hof the ,ear, eay for each quarter. K

vThe appropriateneee of eome of the explanatory variablee lieted ina

iFigure 2 will only be determinen by trial and error.' For example;-

'dulike,to acknowledge the help of Steven Buccola in the

: “,ﬂqformulation of thie model.-o



Flgure 2~- Soc1o economlc Model :

§6§Sﬁfﬁiafquantity Eemoyedtfrom stofaget’"

‘stl,fié quantity'placed in storage
th'itiseqUantity harvested

ST£_1 is'quantity in storage at closelof last‘pepiod

ng is farm gate price of grain

par is‘retail price of grain (or meal)

CAP  is farm storage capacity

P | is farm price of relevant cash crops

CONS . is consumption requirements in”houSebold;

CHAR‘~is various farmer oharacte;istioaf(eg, risk ave;sionffulltime/
"“;paottime Farmeo) R

Y is household income (farm and;nonéfatm)-lf‘

‘ Sales from storage depend on Farm gate prlce (P“ ) and purchases

ulnto storage depand on retall prlce (Pgr) Thus the dlfference‘

(Pgr ' ng)f aFFects the volume of graln taken out of storage and

subsequently put back 1nto 1t and 1s thererore a cruc1al aspect of

government pollcy.“;f'


http:depend.on
http:clo'e.of

"'h1157

instead of.fixed farm storage capacity one might substitute" the cost

of storage. In addition depending on the extent to which communal

farmers retain grain to feed animals such as cattle and pigs, it may

be necessary to distinguish between human and livestock consumption

needs in the household.:

13»4 Estimat‘ t of model

Dat: collection using farm surveys would provide observations on

most of the variables listed in the model. Fieldwork' areas should

be selected with reference to the typology of grain producing areas.

The study already underway in Zimhahwe,utilises two types of
questionnaires to collect information on farm household grain

production and disposal together with measurements on related

variables

'

A baseline guestionnaire, administered at thevbeginning

of the fieldwork elicits information on farm household

characteristics (size, composition, non-farm .
employment) household resources (land livestock,»

]

remittances, on-farm storage facilities), cropping
it . BT .
patterns and disposal of 3rains in the two most recent

agricultural seasons.

A month]x guestionnaireilconcerned primarily with farm -

household-level grain flows, income and expenditure.

Coples of questionnaires are available on request for

Zthose‘whd,might,find\them;helpfu .o
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A'Experience has shown that considerable care and thought are requiredv
vﬁin designing and testing such gurveys to ensure that informationAon h
'all relevant variables is collected in the format appropriate to the‘
~_analysis proposed. In addition. whilst the overall aim is to
hcollect accurate information on aggregate household grain production
'and disposal in households where more than one menber has access to

land, it will be necessary to enumerate cultivators individually and

to‘take'cognisance of intra household grain flows.

ne of the advantages of monthly visits to farm households is that
it enables ‘the researcher to "fine tune . the questionnaire if
sdjustments are necessary and to inveatigate hypotheses that arise .
during the brocess of-data collection. Experience in Zimbabwe showsw
that monthly visits enablad research teams to establish good

working relationships,yith most sample households and to collect

reliable information.

Anlinteresting question in: the context of Zimbabwe is how to: obtain
variations in grain pricesvsince officia_fprices do not vary by ih )
‘locality. There are two possible approaches to this. (a) actual ,
prices ‘may differ by 1oca1ity if local farmers or grain traders
charge/pay prices different from the official onmes; (b) even
official prices differ by locality in the sense . that transport costs
‘to grain depots vary according to distance from depot.u Because of
(b), it 1s renlistic to use transport cos. from household to depot

;as a proxy for price differences. There is a well eatablished

'nrecedent for this in travel cost demand models for recreation.‘pfﬁ

‘To use transpor: cost. a“-a Pr°*¥ for Price variations requirevfth:*

rtﬂindthe farm -

‘collection of detailed~infoi .,iin _Ht:iﬂf




1 7‘.}, k

zd variation in distance to market amongst farm households

in the sample. Consequently stratification by distance to market is

3

an important component of sample design. .

:In l985,vsurveys have been conducted in Hurungwe and Binga districts
in northwestern Zimbabwe.r Hurungwe represents communal farming in
an area of good-to-fair agropotential where a substantisl surplus of
grains is marketed. Binga is a district with extensive areas of
poor land 1ow rainfall, very 1imited access to official marketing
channels and a grain deficit area in moat seasons. Surveys will
continue in these areas in 1986 and be expanded into additional

locations.

3.5 Policy Implication

The estimated model(s) will be usged to provide policy makers with

information about the likely impact of various policies on aggregate

levels of farm storage and the volume of grain offered to and A

lemandeu from the marketing board by different groups of communal
rmers. Policies that could be explored include. changes in grain

>rices, retail maize meal prices, cash crop prices,nubsidisation of

arm storage materials and crop tranpost costs.

:ince it is the practice of the Zimbabwe Government'to 11av

‘l|‘
B '

behaviour, enahling prices to be set at levels which achiev

specified aims relating to either national food requirements or

gricultural development.
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4w CONCLUSTON -

ﬁThe study of Earm-household grain marketing and storage behaviour
':raises many complex questions. These include issues relating to
bdata collection and organisation in the early stages and extend in‘
‘later stages to issues of integrating diverse disciplinary
lperspectives into a single manageable and comprehensive framevork..
This paper hss reviewed some“of,the conceptual and methodological
issues involved intsuch a study‘in’orderito develop guidelines‘for

o

similar‘researchiin other parts of Africa.

"he aggregate consequences of thousands of individual farmers'
ecisions regarding grain marketing and storage determine several
‘rttical dimensions of national food security. As goverments in
outhern Africa try to confront their food problems they need to
,nderstand how farmers' choices, interact with government policy.
n this context the proposed analysis of household grain\marketing<

nd storage decision in the communal farming ‘area of Zimbabwe has an

valuable contribution to. make.
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