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Thus paper presents evidence from the former Lebowa 1o cvaluate the fmpoct of liqudity, mput supply and distribution
mfrastructure, extension and training services on the quantities of inputs purchised and used by individusl small farm-households.
Secondly, 1t assesses the impact of various inputs used on smallholder farm productivity. The resulis from this study reveal that the
key determinants of the main inputs purchased and used by smallholder fisrmers in the former Lebown namely fertiliser, seed and
other mputs (chemicals, velerinary services and feeds) are; credit, non-fanm incomes, extension services and location, Productivity
ts 11 lurm determined by the application of fertiliser, wse of other inputs, training and location. [t conclides that farmers with access
1o credil, incomes and training and located in districts with higher potential natural resources, use more nputs and produce maore
thag their counterparts without access and located m poor apro-ecolopicnl zones.

L INTRODUCTION

The main problem in promoting the use of modem Gamming
inputs among smallholder fumers is lock of mformation
uboul individual farm houselohl construnts, limitations of
the existing resources, mfrastnacture and meentives necded
by supplicrs 1o operate t nual aress. Accurste estimation of
factors affectingimdermining smallbolder inpot demand is
wt only imporiant o the input suppliers but  the
Departments of Agricaliure responsible for mesting the
development needs of the resource poor  smallholder
farmers. Thus stuly extmines how accurate miormation on
tactors inluencing inpat demand can be used as o strtegy o
manimise npul procurement constramts, trunsaciion costs
for the empowenment of the previously neglected
smallholder  fammers.  More  specifically  this  paper
investipntes the key determinants of purchased inputs and
services with the view of establishing how their improved
supply and access can be used to foster smallholder
agricultural productivity,

Exasting literatre shows that the adoption of modem
technology by smallholder farmers 1s influsnced by personal
attributes of e farmer, farming systems and resource
characteristics, mstitutional, infrastrietural and
environmental factors (Desai, 1984 Tha & Hogat, 1994)
Personal altributes of the fuwmer include age, level of
cducation and sex.  Farming svstems and resource
chunictenstics  comprise  cultivated aren, [amaly size,
avaikability of appropriate mputs such ns fertiliser, seed,
machmery, equipment and the Hguidity position of the
farmer, Tnstitotional and infrastroctuml factors cover laws
and regulations poverning the supply and sccessibility of
credil,  extension  advice, iraimng and input markets,
Environmental factors, basically agro-ecological polential
and capacitivs, give farmers and dnpul suppliers incentives
lo participate subject lo expected gaing

This paper hypothesizes that the use of purchased inputs and
services vary across households and 14 a fimclion of prices,
liquidity, extension and raining services, access o markets
and distribution infrastructure while vield is a function of
quantity of inputs and scrvices used. Farmens with sccess ta
financial resonrces, access o cost effective inpul markets,
extenision and rining services use more purchised inputs
and have better productivity enhancing management skills
relative to their counterparts withoot

Dala from the fommer Lebowa are analyeed 1o evaluate the
impact  of  hguidity,  wpat supply  and distabution
mfrastructune, extension and  tmining  services on the
quantities of nputs purchised and used by imdividual famm-

iz

househelds. It assesses the impact of various inputs used en
smallholder farm productivity. The research results are then
used as the basis for recommending resource palicy reforms
that would improve the entreprenennal  ability  and
productivity of smallholder farmers.

l RESEARCH METHODS

A guantitative  approach  that  eanplovs  coonometric
lechnigues 15 weed 1o analvze cross-sectonal dita collected
during Oetober 1995 for the 1994493 crop vear from survey
sites i Mebo, Sekhukhune, Seshege and Bochum disteiets
of the former Lebown in the Narthern Provinee. Apart from
input and output figures of the man crops (maize, beans,
sorphum and vegetables), mstitotions] ond infrastmactural
data pertaning to the avadabidity of extension, trining,
number of suppliers of farm inputs and distinee of farmers
to the mput suppliers, credit for purchasing agtenl il
pans and related services are used i the analysis.

3ue to poor record keeping mmeng farm households, data
was aggregated by inpul type and total crop production. This
facilitated whole form rather than individual enterprise
analysis, Ctpul prices were held constant for all farmers 1o
fully capture the vanstion in household productivity

. S ESTIMATION FRAMEWORK

The primary dula collection survey vielded data on inpul wse
and mecess to services by mdividual households which can
e expressed by equation 1,
= wm+BLlite {1

(i 15 the quantity of mpuis wsed by the howsehold that
purchase modem inputs, i is the bquidily position of the
farm howsehold and ei s the error term that represents all
other vanubles which influence the overal] input use level
FHlowever, the distnbution of ¢i nmplies that O can attan all
real values, while i reality mput ise 15 non-negative. Since
the wse of modem inputs and services is bevond the means
af numerous smalthalder farm houscholds, zero observalions
ocew, and (heir meidence vary systematically with the
liguidity fevel 1, Kmenta (1990) pointed out that analysing
stich datn using ordinary least squares method result in the
lower il of the distribation of Qi and ei being cut and
pilled at the cut-off pemnt. This couses the means of ef to be
non zero and to vary betweesn purchased fnput and non-input
users (eguations 2 and 3)

His= 0 el == (g + Byxa) (2]
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Qiis=(hei= -(a+ M) (3}

The limiwtion of the range of values of the dependent
varables, causes non-zero mean of the emor tenms hssed
and inconsistent least squares estinators,

The Tobit method nmmed afler Tobin’s work i 1958 best
aecounts for thus phenomenci. The Tobit method basically
lukes imfo pocount the probability of O being egual or
prepter tham zero and uses the  bikelihood estimabon
techiigue that recopnise the fact that the sample consist of
two data sets with charactenstics llustroted by equations 2
and 3 (Amemive 19840 The first data set consists of e
O values that mcicate the number or frequency (but not
position) of ohservations bevond the oot off point and the
second dala sel comprises figures for which On values are
greater than zero, The probabality weighting make the
random (4 values i ench data et to approsimate o nomul
distribution as they vary scross households Ch = Niad +
GiLigay and O & O (1)) are independent  Equotion 4
shoows the likelhood fnction combinmg the two dati sets

L =OuFONL T 1) {4

Foand [ are the cumnlative distribution and probability
demsity functions respectively, Oy 1s the product over those 1
for which Ch = G and Oy 15 the procuct over those 1 i which

=1

LEstanaton of model | using maxamuwm likelihood function
(Equation 4) pives estimators that are efficent, consistent
and asyinptotically nenmal (Kmenta 19907, Function d s
capable of handling mul-variable equations such as 5 and &
comprising  addibonal  factors  believed  to influence
smallbolder form mput wse and productivily e selected
distriets of the fommer Lebowa,

Qi = al) + BiC3 -+ By T+ BaPi -+ BNS + By STi+ BEXTi +

BTRNG = B3y + Dl o+ Bial 5+ e {3
Where:
h 5 lhe guanbity of mput purchased and used Dy

eitch farm-household (ke ),

h o nan-fin mevme avadable 1o the  Tarme
househald (B,

1 15 the credit avadlable o the far-lousehold (R,

I 15 The it price af mpnt (Rt y,

NE} i5 the number of input supphiers m the aren

bsT 15 the distence o e nearcst accessible input
sipplicr {km)

ity i5 The extension dummy vanable = | for farmers
with acoess 1o extension services and O for those
withiout.

TEM 15 the training dummy varisble = | for faconers
with sy Lo mming serviees and O for those
withiout,

[ is the distmet dwmmny vinable = | for
Sekbukhune and O othersse

[ is the distnel digmmy varable = | for Bocham
and 0 otherwase,

B is the districl dummy variable = 1 for Seshego

and 1 otherwise

Chidratic equation 615 wsed (o estimate the effects of
vartous mpits i services on crop production becanse of ity
theorehieal and  practical  (lexability and  uselfilness  in
allowing for varving margingl retirns (o foctors o the
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v stages of production and solving  oplimisation
problems.

Yi= a0+ BF+ BFE o+ BSi+ BSE + BaPi+
Bl + B + Bali + B + Mo Ti +
B0+ Byl + Byl + e ()

Where

Y1 crop production value (Rands)

ki fertiliser quantity usedikg )

Si seed quantity used (kg)

Fi Plotghing service costs (R)

H toal value of other inputs ()

Li number of labour howrs available

Ti traiming  dummy vamable = | il the fammer
atterided o course durine 1994095 season and 0
atlierwise,

Fi extension dununy vanoble = 1 if farmer wos
personilly visited by extension eflicer during the
1944/93 production season and () otherase,

Di distret dummy vargable = | for Sekhukhune wnd
0 otherwise,

i district dummy vanable = | for Seshego and 0
olherwise;

LH distret durmmy vanible = | By Bochum and 0
otlieranse,

4. PRESENTATION AND DISCUSSION OF
RESULTS

The estumators [or the vartows Gwlors are presented n
Tables 1 und 2 Many of the estimators have the expected
signs and are signafleantly different from zero at pevalue less
than .1,

4.1 Prices of Inputs

The use of seed and ploughing services decreases with
T m prces, The incredse in fertiliser wse wilh o price
inerease b8 @ confusing outcome that miy be explunsd by
the fact that the majorily of lerbliser users are farmers
operling under an imigetion scheme who were bormowing
inputs from the former Lebowa Agnculhoal Company
which was more expensive compared Lo alternative sources.
The mp supply amangemen! was not fexible to allow
firmers opporunilics 1o obtun nputs from altemalive
sources this piving the impression thit more  feriliser
purchases took place as pnces increased. The {imers on the
urrigation scheme wse more of the relatively more expensive
fertiliser and other inputs compared o dryland fanmers in
ather sub-regrons  who had access o Oexable and cheaper
imarkets hut el less iputs,

4.2 Infrastucture

Thie use of all imputs increases with increase m oomber of
suppliers s evidenced by positive estimators for lerliliser,
seed and other nputs. The use of mputs declines with
wcrease m distance 1o the mpit mirkets, This mdicates that
accessibility of inputs poproves o5 the supply increases
leading to fammers nearer the market purchasing and using
mcre mpets han their counterparts slaving far from the
muirkels,

4.3 Liguidity

The use of femibser, seed and ofher inpuls inereases
sigmiticantly us eredit ereases ol p ovolue less than 0.05



Agrekon, Vol 33, No 4 (December 1296)

Chikanda and Kirsten

Tuble 1: Estimators of factors influencing inputs used

Factor Fertalizer Secd FPlenghing Service Other Inputs
Llsed Used
Constant -930.20 360 2706 -255.20
(=352 )%+ {0.70) (3.94)* i-1.45)
Price (Rt |8 46 0.0626 L1.06074
(4.62)%** (4),080) (-2 B8R0
Mumber ol suppliers fradd 0.134 0114 Lev]
{1,700 (1,74 {1.263) {0.712y"
Distance { Km) -3 47 -1 187 L) O0RE -1878
(.68} (=TSR ** (0.0 {1361
Crudit 043 00098 0,00063 10.6284
(2.62)"" [2.433)** i-1.058) {4.695)**
Mon-Farm [ncome 0.9 (L0625 Q00012 (L0033
(0.52) {L.5107* (211] {4L{039)
Extension Services Gl 4.505 02870 -105,89
(1138} (1.5047* {0,767} (0.028)
Training 142.9] -1.471 0.0698 -191.66
(L83} {41.383) (1133} (-1.236)+**
Sekhukhune -148.30 -lu427 0.880 -3154.33
{0.63] (-3.0G8)*== [ 368 [-1.B1g)*="
Bochum -5%1).89 26,128 6117 21225
{-1.297* (1,348 {4,862) {-1Y87)
Seshego =3733 23637 11,3604 11374
(.173) (-5.135)%* [).586) (.693)
B 24% St AT B 44 3%
n= 149 and figures in parenthesis are the caleulute! | rutios.
=== Significantly different from zero with a p-value < 0.01
** Sigmilcantly different from zers wath o p-value < 005
*  Significantly different from zerewith a pevalue <0
This 15 consistent with the view that ligudity s the main 4.5 Variation of Input use by District

lomaiing tactor to use of purchased inputs. However, e
decline m use of ploughing services with meremse m
avalability ol credil 15 apsin a confising result, that could
be attrbited 1o the argiment where majornity of fanners wat
aceess o eredit but extremely lmuted land were on an
imigation scheme,

The use of ferihiser, seed and plovghing serviices also
mcreases with ineressed nen-famm mesme: However, the
[act that only the merease in use of seed is significant ot p
vilue less than 0.1, indicates Just & very small propertion of
nen farm meome 15 nvesled inagncultural inputs,  This s
explamed by immediste conswmption needs of houscholds
using & high proportion of mon-fam  mcomes’ for
constmption purpeses. 11 can be alternatively argued that
farm househalds ane investing in non-fm meome inta less
resky non-famming activities

4.4 Services

The vse of fertiliser, seed and ploughing services noreitses
with aiccess to extension services. The decline i the use of
other inpuis with merease i exlension service possibly
stigpests exlension service bias agninst aclivities wiach use
other inputs. Altheueh not significant, e wse of feriliser
and plovghing services increased with training, The decline
m use of purchased seed with increnss i trmming possibly
melicates that the tmining induces famiers o become
sensitive to seed varielies used  The more knowledgable
{anmers become selective 1 lenns of seed used which may
lead 1o the decline when oppropriste virieties are
available. Again the decline in the use of other inpats with
training possibly suggests that truners were brased apmnst
activities that use other inputs,
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The negative mtereepts for almost all inpats in the four
districts show that the threshold level of purchased input use
i5" beyond ke reach of majorty of most famners. Such
fammers will only start to wse purchased inpots when the
combined effect of ligumdity, supply, accessibility, extension
andd tradning services has improved by a mognitude large
enough o offset the npegative intercepts. The use of
purchased fertiliser 15 highest in Nebo and declines as one
moves 1o Seshepn, Seklnkhune and Hochum respectively,
Thie use of purchased seed is highest in Mebo and it declines
as one moves to Sekhukhune, Seshego to Bochum distnicl.
The vanations n wse of both purchased fertiliser and seed
are pethaps o bine with mindsll distribution pattems. The
use of ploughing services declines from Sekbukhune to
Mebo, Seshego and Bochum with gl distnels  having
posttive intercepls indicating that 1f o farmer 15 prodising,
hiefshe 1s foreed Lo plongh or make wse of ploughung services
regardless of therr ligudity staus and supply of the other
services, Faally, the use of other fnputs declines from o
bughest level m Nebo, Seshego, Bochwm to Sekhbukhune,

4.6 Impact of various inputs on productivity

Table 2 shows the unpact of varous inpuls and services in
descending order on - productivity, An increase in the use of
[ortiliser, other inputs, snd tmimng service has positive
et on crig production that is significantly different from
zero-al a p-value less than 0.1 (Table 2} Although increased
wse of seed, ploughing services and extension also lead to
ineresse nproduction, their respective contnbulions are ool
stanificamly difTerent from zero at pvalues of less than 0.1,

The positive but wnsignificant contobutions of seed and
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Talle 2:  Estimators of the Various Inputs on Crop Production.

Inpaut Estimator L-ratio
Constant 17 580 0208
Fertiliser Chiantily (ke 2.920 F012*
Fertiliser Quantity squared(ke’) L0004 -3a00===
Oither Inputs Value (Rands) | 380 31750
Oither Input value squared (R 16w 11124
Ploughing Cests (Rands) 0053 0.045
Soed Chuantity (kz) 5,240 (1.769
S Cuanbity Sguered (Kot 01060 1810
Labour {Labhrs) .278 -1 364
Traming 28540 216"
Extension T, 340 .93
Sekhukhune 14160 .09
Seshego 10840 710
Bochum -Fi8.a10 11672

n= 14% and R = #0.24%

Significantly different [rom rero with a pevalue <0001
Sigmilicantly diffirent rom sero with a p-value <005
. Signilicantly different from zero with a pvalue < 001

EE
L

ploughing services possibly reflects the inappropriateness of

the available seed, ploughing and exiension services given
that agricaltwal clunmte and location i the former Lebowa
are charctensed by land shortages, low ranfull, poor soils,
and extremely  variable cropping  oulcomes
breakthrough m sewd  vanclies more suited to the
crivironment pxssthly undermines e contabition of seed
and other purchased inputs ond services o snullholder
productnaty. Arable land shorloges relative to labour could
possibly explain why from the oulsel, merense in labour
lends o significant decling of crop production

The msigmticat increase i crop production with mereased
access 1o extension seivices, suggests thal éxtension 15 not
making significant contnibution o smaltholder production
passibly due to lock of meaningful advice and feclinelogy
delivered 1o smallholder fumers smee research activites
weere provionsly focused on large scale commercial rmers
anly. This 5 comsstent with allegations thot some of the
extension officers are sull playing the mle of law
enforcement. agenis: 11 is alleged thal many  extension
officers are stll preovcupied with ensuning that fanmets
adhere to the stipulated soil conservation requirements at
the expense of providing new strategics that would merese
pretuctivity,

The wmpact of specific fraining courses were much more
ellectve since an merease ) raimg serviees resull inoa
stgrufieant increase in crop production: as evidenced 1w a
postiive estunator thal 15 significant g2 povalue Jess than
005 Crop productivity declined  from highest level in
Sekhukhune, Neba, Seshego to Bochum g evidenced By the
values of the miercepls

5. CONCLUSIONS  AND  RECOMMENDA-
TIONS

Thie results fram s shady revenl that the key determinants
ol the main purchased inputs used by smallhalder famers in
the former Lebowa namely fertiliser, seed mud other inputs
{chemicals, veterinary services and foeds) are, svailability of
miarkets, ¢redil, non-frm incomes, extension services sl
focation. The wvartation in agro-ccological potential in
distnicts surveved ifluence the use of vanous mputs and
services  indirectly  through vield  gam expectations,

Lack ol

Productivity is in tum determined by the fertiliser and clher
mpitts nsed, traiming accessed and location. 1t is therefore
concluded thot farmers with aceess o input and credit
markets, incemes and baimng and Jocated mdistnets with
higher potentinl palura] résources, wse more mpils and
produce more than their counterparis without access o
markets and located o poor sgroecological #ones. The
coonormics of e imovation  prodess result o omodemn
furming technigues being supplied w0 and accepted in high
potential aress earlier and [aster than the lower potentia
arens. Takine unceraaty and the fact that the spread of
knowtedge 15 nel instataneous, o shows that gt
suppliers and smallholder fanmers m the former Lebowa
behiave moa fashion consistent wath prolit maximisation
ahjectives.

Ul mplics that 1f the supply of mpuits and services i the
former homelinds are left o markets [orces alone, it
aggravates the already senious problem of sector, district and
regiemal disparties m aceess e echnology, credit and mpat
miarketls, productivity and growth. Substantial investments
ufraestructure in the former homelanids and sell povemning
states will enable smallbolder famers to overcome barmers
and schicve significant improvements 0 gccess 10 modemn
mpits and services for sustainnble productivity and income,

Agricultural input policy thrust should therefore be directed
towards reforming rescarch activities, inpul markets and
distnbulion chunnels. exlension, trinmg, instilutions, and
mnfrastrcture to - sccommode smallholder needs.  This
regifes Covernment o foree o long lenm portnershap with
the private sector Tor sustningbility. Foous should therefore
be pearad towards  developiog  appropniate technology
especially  seod.  fertiliser, machinery and  equipment,
technical support services and infrastruchure o promote
Iinkapes between smallholder [ammers i remole arcas and
urban mput suppliers. More necessible nput morkets could
he fostered through empowering locally based input traders
and transporters through impreved access 1o finance, better
business advice and other non-financial support measures,
Such catalylic mepsures will go a long way to enhance. the
privade sector participation mprovidimg mputs and services
i e sppropriste Toom, bme and place convenent e
smallbolder farmers. This leaves Government and e
governmental organisations. o concentrate  their limited
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resources lowards bridging the gap between commercial
input snd service supply in more marginal areas and the
development needs of smallholder farmers.

fi. FURTHER RESEARCH

Although majorty of the results are statistically significant
and consistent with a prion conjecturs, caution must be
exerctsed ininterpreting the results given that the mode]
used assumes that the emor lerms are nommally distributed
and the analvsis wos hased on one season data, Given the
well-known  semsitivity. of  Tebit method  results 1o
distnbotional asswumplions, this is certainly one of the ares
deserving further nvestigntion. In foct, [orther analvses
Ising time senes data is recommended.
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