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ABSTRACT

Maize is the most important field crop in South Afrittais used for both aniat feeds and human
consumption.tlis also used by many industriesasnput, is asource of foreign exchange and of
employment opportunitiefor many people in the countryt is an importantcomponent of the
agricultural sectoyplaysanimportant role in the economy and presents opportunities in terms of

agricultural investmerdand employment creation

The maize industrin South Africahas long history of government interviemt where the price of
maizewas set by government through the office of Mieister of Agriculture. This waguelled by
the two MarketingActs (of 1937 and 1963 During the period of thesActs, farmers were not
exposed to international markets. However after the introductidineoMarketing of Ayricultural
Products At (Act 47 of 1996, farmershave beerexposed to international maize psgcee. to the
forces of supply and demarigarmers are néongerguaranteeé maize price during thedginning

of the production seaspand nowhave to use different methods to protect their ineagainst
volatile maize price. firough forward cotracting(hedging) their maize, farmers can minimize the
price risk that the are facing. A number of instruments haveeen developed to assist farmers to
protect themselves against price risk. In South AfiR%&FEX is used to reflect the expected future

price ofmaize and it can be used by farmers esference fothe expected price.

Different factors affect the hedging decissarf farmers. The main objective of this study was to
identify factors affecting the hedging decision of maize farmerGauteng, and hence their rate of
adoptionof hedgingstrategiesThe study employed a number of methods in an effahsover this
guestion.Data analysis relating to factors affecting the hedgdiegjsion of the farmersagcarried
out using Excel anthe SPSS statistical package and took the form of multiple cross tabulation.

Probit regression equation was estimated ugia@PSS 20 statistical software package.

In the case of the adoption rateh@fdging bymaize farmersn Gautengjt was foundthat only 35
percent ofthe maize farmers forward contrabeir maize against price risk. iBhimplies that they

are not protecting their inconagainstprice volatility through forward contracting

The results show that the factors that have the most influence on the decision whether to hedge are:
thegender, ageandagricultural qualificatiorof the principal decision maker; whether the decision
maker is anember ofa grain associatioandthe sizeof thatgrain associatigrthe length operiod

that the decision maker has been producing grainsiteeof the farmwhetherthe farmer reng in
i



land the proportion of offfarm incomeearned and whether the farmer takes out insurance. These

variablesare allstatisticallysignificantatthe5 percent level.



OPSOMMING

Mielies is die belangrikstekkerbowgewas in SuidAfrika. Dit word gebruik vir beide dierevoere en

mensl i ke verbruik. Dit word ook i nvabhaitelandsee dr y
valuta en verskaf werksgeleenthede aan baie m
die | andbousektor, Sspeel oOon belangrike rol [

landboubelegging en werkskepping.

Die mielieba@ryf in SuidAf ri ka het ©6én | ang geskiedenis van
van mielies deur die regering, by name van die kantoor van die Minister van Landbou, vasgestel is.
Dit is aangevuur deur twee Bemarkingswette (van 1937 en 1968). Geduliendglperk van
hierdie wette is boere nie aan internasionale markte blootgestel nie. Mahdamgvan die Wet op
die Bemarking van Landbouprodukte (Wet 47 van 1996) is boere aan internasionale mieliepryse

blootgestel, m.a.w. aan die kragte van vraaga@&nbod. Boere word nie meer aan die begin van die

produksieseisoen O0n mielieprys gewaarborg nie
teen On onbestendige mielieprys te beskerm. [
(verskansingk an boere die prysrisikobs wat hul |l e i

instrumente is ontwikkel om boere te help om hulleself teen prysrisiko te beskerm. JAf&kad
word SAFEX gebruik om die verwagte toekomstige prys van mielies te weé¢rspidé kan deur

boere as 6n verwysing na die verwagte prys ge

Verskeie faktore beinvloed die verskansingsbesluite van boere. Die belangrikste doelwit van hierdie
studie was om faktore te identifiseer wat die verskansingsbesluit van miefieino&auteng
bepunvli oed, en dus die tempo waarteen hull e ve
aantal metodes gebrui k in 0n p-awiseing.b.todm fakidaree r d i
wat die verskansingsbesluit van die boeeinbloed, is met Excel en die SPSS statistiese pakket

ui tgevoer en het di e vorm van meer voud,]

Probitregressievergelyking is met behulp van SPSS 20 statistiese sagteware beraam.

In die geval van die tempo van aanneming varskansing deur mielieboere in Gauteng is daar
gevind dat net 35 persent van die mielieboere termynkontrakte op hulle mielies gebruik om hulle
teen prysrisiko te beskerm. Dit impliseer dat hulle nie hulle inkomste teen onbestendige pryse

beskerm nie.



Die resultate toon dat die faktore wat die grootste invioed het op die besluit om te verskans die
volgende is: die geslag, ouderdom en landboukwalifikasie van die hoof besluithemer; of die
besluitnemer 6n | id van 06n ggraaavereanigingehoa lankadieg i s
besluitnemer reeds graan produseer; die grootte van die plaas; of die boer grond inhuur; die
proporsie van inkomste wat weg van die plaas af verdien word; en of die boer versekering uitheem.

Hierdie veranderlikes is almal stdtes betekenisvol by die 5 persent vlak.
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CHAPTER 1: INTRODUCTION

1.1 Background information

South African agriculture haa long history of government intervention with a series of laws,
ordinancs, statites and regulati@affecting all aspects of agriculture (Kirsten and Van Zyl, 1996).
The newMarketingof Agricultural ProductsAct (No 47 of 199% was pomulgatedat the end of
1996. Prior tothis the grain industry was inwardly focused and heawiffuenced by regulation

and gvernment control (Doyegt al, 2007). For example in the past thiaize Board determined
producer prices and acted as a single channel markateirom 1996 the grain market has been
free from statutory intervention (Phulge and Moholwa, 2006). Prices are now determined by the

interaction of supply and demand.

The deregulation of agriculturaharketng created the need for South African producers to give
more individual attention to managing price risk. While producers may feel they have some
influence on yield through thedecisiors, prices are beyond thewontrol (Newbery and tig)litz,

1981). Agricdtural marketing policy is now operating i@ more open and transparent system
(Phukubje and Moholwa, 2006). According to Dotral. (2007) the deregulation dhe South
African agricultural sector commenced in the 1980s and gradually changed theretiamdu
responsibilities of the actors the sector. This process dferegulation and liberalization exposed
farmers and agribusiness alike to internatidoates The dynamic environment in which farmers
operate urges the need to understand the produatid consumption patteyof the product they
produce (Meyer, 2005).

The deregulation of agricultural markeh South Africa has led tthe establishment of a futures
market for agriculturatommodities which was opened in January 1995aivke was tradel from

the start allowing role-players inthe industry the opportunity to manage price risk. The
introduction of options contracts further advanced price risk management for all market participants
(SAFEX APD, 2002). To dateagricultural commodiés traded onthe South African Futures
Exchange (SAFEX) markets are white and yellow maize, wheat, sunflower seed and soybean,
introduced in 1996, 1997, 1999hRA002 respectively (SAFEX, 20D7

Maize is the most important grain crop produced in South Africantributed approximately four

percent on average in the last ten yeartheogross value of agricult@irproduction(NDA, 2007).

1



It serves as aobd source for humarand animad. It is used as an inpunto other sectors of the
economy, a source of job creation, a contributor of value added to the national econoamy and
earner of foreign exchange (Vink and Kirsten, 2000).

In South Africa maize is planted between mi@®ctober and mid January in the sumer rainfall
areas. It is produced throughout South Africa with the Free State, Mpumalanga and North West
being the largest produceesccounting for more than 85 pegntof productionon average for the

last ten years (NDA, 2009Bautengprovince is also ammportant producing province.

According to Troskie (2001) the grain industry is suffering from serious problems with international
competitiveness, quality characteristics and the ability to adapt to a new policy enviroxetent.
most of the maizefarmers are not usinthe futures market to hedge, even though the hedging

instruments were developed for them to manage price risk.

1.2 Problem statement

Price risk is perceived to be a major source of risk by farmers and processors, both locally
(Woodburn, 1993) and internationally (Coble and Barnet, 1999) nTdreagement obrice riskis
important forboth processors and farmdsscauseprice variabilityis a major component of the

overall variability in profit, andiariable profits are a barrier to sound planning

Since the deragdation of South Arican agricultural market few studies have been doaeout
grain producer so6 r issCne suahistadggs by Ueckermanah al. (2@08).t i t u d
They foundthat grain producers are generalgss likely to hedge against uncertainty. Policy
makers, commodity traders, and researchers as well as educators want to know why futures markets
have failed ¢ attract greater farmer participation, because they believe that the futures markets were
developed to offer price insurance for farmers. It allows the farmers to reduce tlé pske

volatility in agricultural commoditigsbecause commodity (including maize) prices in general are
known tobe very volatilg(Geyser and Cutts, 2007). Futures contracts are tools that the farmers can

use to mitigate the risk of unfavourable price movesient

The main objectives of this studyeato determine which factors affect hedging dectsiamd to
investigate the adoption rate of hedging against price risk by farmers in the maize industry in

Gauteng. To simplify the analysis, the main problem will be divided into foupsatilems



1 Thefirst subproblem is to investigate the adoption rate of hedging against price risk by
maize farmers in Gauteng province.

T The second is to identify the farm and o
decisions of farmers
The third is to identifyhie alternative means of reducing price risk
The fourth is to enhance the derstanding of independent maiper oducer s6 de

making behaviour.

Adoption rate of hedging against price risk by farmers

As there are only a few studies that have been done in South Afridee bedging decisions of
farmers, international studiésve beemeviewed to seek guidance. The international studies which
investigate the use of forward pricing behaviour of farrherge found that few farmers actually use
forward pricing as price risk management tool. Asplahdl. (1989)found that 49 per cent of 353
Ohio grain producers surveyed of the respotglase hedging. Goodwin and Schroeder (1994) in a
survey of 509 Kansas producers found that 45 per cent use hedging to manage price risk in their
farming operation. Bowet al. (2000)investigated South African maize producers use of forward
pricing method and found that 47.1 per cent of respondents use some folonwaird pricing
arrangement during 1998/ 99. Jordan and Grove
forward pricing behaviour during the 2004/05. They expected an increase imthemaf farmers

who participated in forward pricing owing to a learning curve effect. However they only found that
only 44 per cent of their respondents participate in some form of forward priGingn the
importance of hedging, the adoption rate of hegg@gainst price risk in South Africa is still lower
than expected (Jordaan and Grove, 2001). Wlilge adoption ratetidl lower than expected even

15 years after deregulation of the agricultural markets? This background ledmsserond sub

problem.

Maize farm and owner characteristics

This subproblem will be divided into two parts for simplicity of analysmamelymaize farm

characteristiceand maize farmecharacteristics



First, the purpose is to identify the maize farm characteristicsatfi@att the hedging decisions of
farmers in Gauteng. Hedging is the process of shifting price risk in the cash market to the futures
market by simultaneously holding opposite positions in the cash matkeght et al, 2003)

Far mer 6 s theanmiaespuiae das inaeased since the deregulation of the market in South
Africa. South African maize producers have since 1997 been able to hedge against price risk on the
South African Futures Exchange (SAFEX). Basedrarliterature, it is hypthesisedHat factors

such asize of the maizéarm has a positive influencendhe hedging decisions of maiZarmers.

Second the purposés to identify the characteristics tfie maize farm owner/manager that affect

the decision tohedg. These attributes ar@ssumed to be related to the experience, educational
level, marketing skill and age of the owner or manager. It is hypothesised that the level of
education, access to information, experience in maize farming and marketing skill are positively
related to he decisiorto hedge For example,hie age of the owner or manager of a maize farm is
hypothesised to be inverseiynd directlyrelated to the hedging. This is based on the assumption
that the younger the maize farmer or owner, the greater the charmengfinnovatve and
proactive, henc¢he greaterthe chance of hedgingOn the side of old farmers it is also expected
that they will hedge as they do not want to take risk of losing their income as they cannot be
employed somewhere els@lso a farmer iexpected to hedge a larger proportion ofdriercrop

if the farmer has a good perception of forward pricing in price risk management.

Identify the alternative means of reducing risk

The research hypothesised that the use ofnalte®e means ofeducing risk areexpected to
influence the hedging decisions of farmers or owners, since it infla¢heeoverall decision of
investment in farming (Bowret al, 1999). If the alternative risk management tool is used to
complement hedging, the expecteelationship will be positive while if the alternative risk
management tool is used to substitute hedging the expected relationship waljdisven In this

study only fouralternative risk management tools are hypothesised to influence hedging decisions,
namelycrop insurance, off farm economic acties, the level of diversificationandwhether the

farmers have their own storagewhether they sethelocal cooperative silo.



Enhance the understanding of independenmaizepr oducer 6s deci si on maki

The researcher hypothesised that the farmers do not believe that the forward pricing market is
effective. This might be the result of misunderstanding of how this market works. Therefore
education should focus more tire practical application of hedging methods and not purely on the
benefits of the use of hedging (Jordaan and Grove, 2007). It is important for the farmers to
understand the practical side of hedging and how it works. To achieve this, this studywdi pro

more indepth explanation othe specific aspects of hedging. It will be unique in providing the

stakeholders with a concise, yet readable overview of the futures market and maize industry.

1.3 The limitations

The study will only consider the maize farmerstie Gauteng province. Gauteng is the fourth
major producer of maize in South Africand is part of the soalled maize trianglelt is assumed
that the maize farmer will hedge or not hedge. Generally tbee rthe data the better, as this
increass the number obbservationandthusthe degres of freedom. The main unit of analysis is
the maize farm and owner characteristarsd alternative means of reducing price risk. The study
also only focuses on theipe risk, whilemaize farmers also facenmamber ofother sources aisk
such as plant diseases, extreme weather occurrences and farm nirtiessstudy maize refers to
both white and yellownaize

1.4 Motivation for the study

Price risk wasdentified as a major source of risk during the development of the strategic plan for
South African agriculture in 200by the National Department of Agriculture (NDADintly with
AgriSA. Price riskmight result in acute economic, social and political segunences Timmer,

1995; Collier and Dehn, 20D1therefore effective management of price risk may reducgethe
negativeconsequences, while it is also important to enhance competitivenetbe anafitability of
agriculture (NDA, 2001). This shows thatearly, effective price risk management is of national
importance in South Africa. However, individual farmers too may benefit if they manage price risk
effectively since price risk is a substantial component of the overall variability in profit
(Groenewd et al, 2003).



Farmsand farmercharacteristics have a significant impact on decision making in the agricultural
sector and they alsaffect the hedging decisiomd farmers. The depressing effect resulting from
these characteristics hampers the agfict ur a l sectordés potenti al t o
understanding of these characteristics is important for the sustainability and growth of the maize

industry in South Africa.

Role playersn the maize and grain industry as a whol# be abke to use theesults of this study

to advisemaize producers on the use of forward pricing methods in price risk management and
consequently will also add more value to farmers on the use of forward pricing methods in price
risk management, and enhanceirthibinking about future markets. However the results of this
study mayalso be usd by decisioamakers (policy makers, managers, etc.) to make informed

decisions.

1.5 Chapter outline

This chapter (chapter 1) provides the background, problem statement, research questions, study
delimitation, as well as importance of the study. Chapter 2 progiblesad overview of relateand

relevant researclChapter 3 gives an overview of the maiizdustry, while Chapter 4 focuses on

the researchmethod. Chapter 5 presents the results and asafyscluding interpretationand

Chapter 6 conchliles, together witrecommendations for stakeholders and furteeearch



CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

Maize producers know how to manage their prodactisk but unfortunately the necessary
protection is not always in place in terms of price rigke pice of maize is contrédd by supply
anddemandtherefore volatile prices of maiz®ing volatility to farmer incomes, to margins in the
supply chain, and to consumer pricéxposure to the risk of unpredictable price fluctuatisna
major economic problem fomaize producers. The futures market provides an opportunity for
maize produaers to reducéherisk of fluctuationin cash prices by hedging. Hedging is the process
of shifting the price risk in the cash market to the futures market by simultaneously hading

opposite position in theash market (Knighet al, 2003.

The obgctive of this chapter is to present a theory of hedging and review empirical studies relating
to factors affecting the hedging decision of maize farmers. Little attention has been paid by
researchers to the South Af r ndrash attitmdes, therefoper o d u
international studies will be review to seek guidance. However due to the little publicity of specific
literature, this chapter will rely also on general literature.

2.2 The theory of hedging

Futures markatare important forthe hedger, because they areused to reflecexpected future
prices. Therefore this section will start withbrief overview of thdorward andutures contract.

2.2.1Forward and futures contracts

According to theory, markets for fues transactios are markets for contracts to future spot
transactions. Burns (1979) reported that such markets entail a means of effective contracts to future
transactions in commodhts as well as a way of collecting and disseminating information on the
terms of such contracts. He added that market forces determine both the types of contracts for future
transactions and the maturity limits of those contracts. He further added that it should be recognized
that market forces operate in a particular insbgl framework, including regulatory and other

governmental policies.



Contracs for future spot transactiesmmay be of two types. Firsthey may consist of rights and
obligations to spot transacti®im the future. Secondheymay consist othe purchase o&right but
not an obligation to sucha transaction(commonly referred to as awption contragt The actual
futures contract isisually regarded as the conventiooahtract and itrequires making or delivery
of an asseat a specified dat the future. In particular, Burns (1979) defimeBiturescontract as
an agreement between two parties, one to buy and the otherdastsgdd quantity oh commodity
of given quality for delivery at a future date (or over a period of time) at afigpleprice and at a

specified location.

According to Siegel and Siegel (1990), it is easier to understand futures oihtvaet first learns
about forward contracting. Futures contracts are fundamentally similar to forward cintrizit
they too establish a price today for a transaction that will take place in the future. Siegel and Siegel
(1990), define the forward contract as an agreement between buyer and seller that has the following
characteristics:

1 It specifies a quantityral type of commodity or security to be bought or sold at a pre
specified future date
It specifesa delivery place
It specifesa price
It obligates the seller to the buyer subject to conditions and it obligates the buyer to buy.

No money changes hasdntil the sale date, except perhaps for a small service fee.

= =2 =4 A

The two parties to the deal negotiate the terms of the forward contract and each side must
trust that the other will not default on the contract. Often one or both parties will perform a

creditcheck on the other party before entering into the contract.

While futures and forward contractire fundamentallysimilar, there arestill some important
differences between the two types of contradtstF futures contrast specify standardized
guantites and delivery dagevhile forward contracts are customized to meet the needs of the two
parties (Chance, 2004:3pecond, ditures contrast are traded in centralized and established
exchanges (in South Afriaan SAFEX), while forward contracts are tradeetween dealer3hird,

to enter intoa future contract one must simply put a certp@r cenage of the face value in&n
account, called a margin account, with a brokdrile to enter into a forward contract one must
usually set up a credit line witthe dealer. Finally, futures contract are regulated, while forward

contract are unregulated.



According to Chance (2004:5), the earliest market for future transactions were forward markets in
which two parties negotiadea tailormade contractandthe deelopment of such contraomay be

traced baclsomeseventeen centuries. Subsequently, highly organized or futures markets emerged.
Future market are the most widely known markets for contracts to future spot transactions,
operating through organized exdges. Futures markets emerged in the nineteenth century. The
contract explained above are used to hedge against the price risk. But the question is why the
hedging is so important for produseand users of agricultural commodity? The following section

will explain the role of hedging.

2.2.2The role of hedging

Many authorshave highlighted the important function of hedging ushegforward pricing method.
According toPennings and Lehold (2001), in the traditional view futures exchasdeve two

main functions: risk reduction and price discovefpey reduce the risk of price volatility and
discover the price ahe commodity ata certain level. Pamngs and Leuthold (200thave argued
thatfutures marketprovide other services as well. They defineds#ees a service through which a

firm is offered the opportunity to buy or sell products forward at a fixed price, thereby not
restricting the firm to engage in a cashntact relationship. &hnings and Le&hold, (2001)
supported the statement of price fixing by sayiagfutures position has two important
consequences. Firstly, by fixing the price in advance you reduce the spot market risk and secondly
fixing the price in advance at a certével is inherent in taking futures position. Working (1953

also provided an alternative explanation for the motivation to hedge, stating that the use of futures
gives the manager greater freedom for business action. He argued that the freedom ghairesl co
used to make a sale or purchase that would not be possible in the cash Tiskets found by
Pennings and Lehold, (2001) to be in line with the findings in the management studies (e.g.
Brandstatter, 1997) showing that managers value instrgntieatt increase their degree of freedom

of action in the market place.

The literature (e.gAnderson and Dathine, 1983; Lapan and Moschirfi994) also indicates that
hedging with futures or forward contraetill benefit producers by offsetting their pe risk i.e. it

protects profis against falling price for expectedoutput For maize producers, hedging involves
selling expected maize production through the futures contract that expires sometime in the future.
The futures contrads either offset by purchasing back the same contracts prior to expiration or

being cash settled at contract expiration. Option contracts are another marketing tool that can be
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used to protect a producer agaiagtlling maize price. A put option gives theoplucer the right

but not the obligation to sell a futures contractdaertain price by a certain date. Put options are
typically used by producers to lock a minimum floor on their forward price. This price floor is
designated by the strike price theducer selects. For every maize futures contract there is a range
of strike prices that are available when purchasimt option. Thraen (2002) stated that a put
option protects the producer against downside price risk. He elaborated by sayingrddiheer

uses a put option to place a floor (the strike price) on his prquliee andthe futures price falls
below the strike price, then the put option is exercised by selling futures ceatréoe specified
strike price but if the future price kegfalling the futures contraa&tmay be purchased back at a
lower price than the strikgrice This shows that the producer is protected against the futures price
falling below the strike price. If the futures price does not fall below the put option jstitleg then

the option expires worthless to the producers. This shows the ability of the futures market to offer

price insurance.

Economic theory provides several explanation of hedging. According to Aeetat (2007),
hedging can alleviate underinvestment and asset substitution problems by reducing the volatility of
cash flow and it can accommodate the risk aversion of undiversified managers and increase the
effectiveness of managerial incentive structuresutinceliminating unsystematic risk. They further
added that the lower volatility of cash flows also leads to bankruptcy costs. For example, a farmer
who is growing maizandis planning to sell it in six months cannot be certain about what the price

of maiz will be in six months. It may be lower or higher than exgubot anticipatedat planting If

the price turns out to be significantly lower, the farmer may be forced to sell at a price which does
not cover production cost&nd he result may be bankrgyt Moreover the authos add that
hedging can also align the availability of internal resources with the need for investment funds,

helping business to avoid costly external financing.

2.2.3Limitation s of hedging

The maizeoroducer can hedge against the price riskchnnhothedge against quantity risk. Even if

the producer can anticipate the price of maize correatlguccessfully hedge price rigke or she

can also experience quantity risle.g.if the maize farmearticipated growing 5 000 tons afiaize

but due to unfavarable conditions (e.g. weather) only managed to harvest 3 000 tons. This type of
risk is called quantity risk: uncertainty about the quantity that will be sold or bought at some future

date. It is ufortunately not a risk that can be hedgeth great predion with futures, options or
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any other existing forwargricing instrument. Nevertheless the objective of this section is not to

discuss the quantity risk but to keep it in mind.

2.2.4The objectives of hedgers

Hedgers are individuals or companies (including farn@ntgerprisesthat own or are planning to

own a cash commodityuch as maize owvheat,or governmenbonds, and are concesd that the

price of the commodity may change before theyegithuy or sell it (CBOT, 1998). In the case of
maize producerghe hedger is a producer who os/maize) oris planning to plant maize and is
concern that the price may change uniaably beforethey cansell it. Virtually anyone who seeks

to protect cash market commodities from unwanted price changes can use forward pricing for

hedging to protedhemselvesgainstfuture unfavairrable pricenovements

According to Bittman (2001), there are two types efiers, long and short. Short hedgers are
market participants who have inherently long positions and they have produced to sell. The long
hedgers are market participamtho have inherently short positions and they do not have produce to

sell, and they warto buy from producers.

Hedger usually hedge by buying or selling futures contract to offset the risk of changirsgrprice
the cash markets. This risk transfer mechanism makes futures consefttl tools for controlling
costs and protecting profitangirs. According to Edwards and Ma (1992), the ultimate goal of any
business is to maka profit. They added that the price variation in outputs and inputs is the only
source of variation in revenues and costs. They further added that changes in sales cawn

occur either because of changes in prices or because of changes in the quantity sold.

Markets do not always move as expectaad prices could move in the hedgers fawo or the
oppositecouldal so happen. The | os sonwaouldmdreor lbse offgeethes 6  f
gain made in the cash market. Hedgers accept that possibility, even though it may mean forfeiting
the opportunity to gain in the market. To the experidif@gers, it is more important to protect a

basic business investnteor regular profit margin rather than risk losing it in pursuit of every cent

of extra profit.
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2.2.5Strategy for hedging

Hedgers use the futures market to protect their business from adverse price changes, provided there
is arelated futures contrasuch asanoptionor aforward contract. Hedging witafutures contract
requiresatwes t ep process. Depending on a hedwiler 6s
either buyor sell futures initially. Againthe hedge must fset that opening position before the
futures contract expires by taking a second position oppodite initial one. The position opening

and closing trades must involve the same commodity, number of contracts and delivery.

According to Giddy (Undated), the issue of whether or not to hedge price risk continues to baffle
many corporations. He added tlzthe heart othe confusion are misconceptions about the risk,
concerns about the cost of hedging and fear about repartilogs A lack of familiarity with
hedging and strategy compounds this confusionctMof theliterature explains that an effective
hedging program does not attempt to eliminate all risk, but rather attempts to transform risk into an
acceptable form. Theely challenge for producers might be to determine the risk that the owner or

manager is willing to bear and to transform by hedging.

Groenewalcet al (2003:106) and Giddy (Undated) outline the six important steps below, which are
designed to help risk magers determine whether or not their companies stand to benefit from a
hedging program.

Step oneldentify the risk

Before management can begin to make any decision about hedging, they must first identify all of
the risks to which theenterpriseis exposed. These risks will generally fall into two categories:
operational risk and financial riskEdwards and Ma (1992:1034rgue thagjuantity risk cannot be
hedged, because it is not traded on futures, options or any other existing forwardipsicurgent.

The second type of risk, price risk, is the risk that producers face due to exposure to market forces.
Price risk, for the most part, can be hedged due to the existence of large, efficient markets through
which this risk can be transferred.

! It must be noted that this source is more than 20 years old, and currently there is weattested crop insurance
for farmers to cover expected quantity.

12



Siep two: Distinguish between hedging and speculating

According to Giddy (Undated), the reason that risk managers are sometimes reluctant to hedge is
because they associate the use of hedging tools with speculation. Speculation is the mechanism in
which traderstry to profit from buying or selling futures and/or options contracts by anticipating
future price moemens (CBOT, 1998) They beleve hedging with futures introduces additional

risk, while in reality the opposite is true. A properly constructed hedgays lowers risk. It is by
choosing not to hedge that managers regularly expose their companies to additional price risk.

Step three: Decide how much to hedge

Hedgers may not be able to eliminate all the price risk by hedging; they also have to keeg in

that there is quantity riskuncertainty over the size of maizdpt is involved. Therefore they have

to decide on how much to hedge. According to Edward and Ma (1982lettision depends upon

a hedger6s risk pr ef euledge the moik hisk you assuthe, bebhaase you h e
became more exposed to price risk. In addition the hedger who has a strong beliéfetuburte

direction d price movemergtmay altertheir hedging strategy to reflect those beliefs. Therefore the

person wi assumes risk is referred toaspeculator (Edward and Ma, 1992).

Step four: Evalua thecost of hedging in light of the costs of not hedging

The cost of hedging can sometimes make risk masagleictant to hedgeret the alternativehas

to be consideredDerivatives tend to be cheaper because of lower transaction costs that exist in
highly liquid forward and option markets (Edward and Ma, 1992:163; Groeneivalg 2003).

Step five: Do not basehedging programmeon market view

Giddy (Undated) further stadghat many corporate risk managers attempt to construct hedges on
the basis of their outlook for interest rgtée exchange rate or some other market factors. However
the best hedging decisions are made when risk managersvdekige that market movemertre
unpredictable. A hedger should always seek to minimpizerisk. It should not represent a gamble

on the direction of market prices.

Step six: Understand the Hedging tools
This was identified as the final factor thdters many corporate risk managers from hedging. Lack
of familiarity with derivative produstwas foundto bethe factor that contributesiost to the

reluctance to uséorward contradd Some managers view derivatives as instruments that are too
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complex b understand. The fact is that most derivative solutions are constructed from two basic

instruments: forwards (Swaps, Futures, etc.) and options (Caps, Floor, Calls, Puts, etc.)

2.3 Related studies

The literature contains many examples of studies thae havestigated thdactors affecting
decisionmaking in agriculture/farming in South Africa aetsewhere Theaeforestudies reviewed

in this section were conducted not specifically for maize but for other crops including maize.

Shapiro and Brorsen (1988) conductestudythatsought to determine the factors that explain why

a sample of Indiana farmers gseitures marketsThese athors tested their hypothesis with a
sample of Indiana corn and soybean farmers. They viewed tiggnlgedecision as a technology
adoption model decisignvhichsuggests a Tobit regression model as the empirical model. The data
for the study were obtained from a survey of the participants in tB& T®p Farmer Crop
Workshop at Purdue University who weintroduced to innovative technologies and management
practices to help them improve the profitability of their farm business. They found that é8nper

of the participantsé hasofgund thagsignifitantt factprs relateslt r i s |
hedging for their sample include ysaf experience managing a farm, years of formal education,
selfrating of farm management ability, s@krceived debt position, farm size, off farm income, a
positive perceived change in income and income stabiligyto hedging. The alternative means of
reducing price risk of forward contracting, crop insurance, and government programs were not
statistically significant. Furthermore, they found that differences in the level of hedging are most
affected by differenes in beliefs about the ability of fut@renarkets to provide income stability.
Education specific to the futures market, such as classes or seminarst sigaificantly related to
hedging for the farmers. Thus lack of understanding of futures doesxplatin the reason for
differences in the use of hedging by those farmers, as most if not all understood futures. Bad

experience with futures wadsonot significantly related to hedging.

Makus et al (1990) investigated factors influencing farm level use of futures and options in
commodity marketingThey also used &obit model to quantify factors influencing the probability

that a selected group of agricultural decision makers (producers and |lamslogaeiving crops

from a share lease) used futures or options for commodity marketing during the 1986, 1987 or 1988
marketing year. Respondents were selected from participaiats anentation session associated

with a nationwide futures and option mating pilot program. Their results suggest that previous
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use of cash forward contracting, location, size and farming operation (measured by gross farm
sales), having a c@je degree(s), and membership in a marketing clditheagreatest impact on
the prdoability of using futures and options.

Sartwelleet al. (2000) conductedst udy det er mi ning how individu:
use of alternative cash, forward, and futures and options oriented grain marketing tools through the
pre-harvest, harvest and postharvest period. The primary datsewollected from sampled
marketing decision makers from Kansas, lowa and Texas in 1998 through the pebmitWwobit

and multinomial logit economic models were use in the analysis. The results sttithisndicated

some personal and business characteristics laagei gni fi cant i mpact on
marketing practices. Significant factors were geographic location, both the absolute and relative size
of crop acreage, grain enterprise specidbratyears of farming experience, the use of commercial

and onfarm grain storage, proximity to major grain demaedtresand the use of crop insurance.

Isengildina and Hudson (2001) conduced t udy deter mi ning puwaonducer
their framework of their overall marketing behawip determining the motivating factors in the
choice of a primary marketing strategy by cotton producers and idagtitye characteristics of

cotton producers that are more likely to use direct hedging to forprare their crop. Forms of
forward pricing included in the analysigere forward contracting and marketing through pools
(cooperatives) and hedging in the futures and options markets. The primaryedateolected

from randonly sampled cotton producers in respective states of the United States AU.S).
multinomial logit model was used for empirical estimation. The most important factors that
explained the use of forward pricinwgere producer preferences, farm size, use of cnguiance,

risk aversion and offarm income. Risk aversion, efairm income, crop insurance and some

producer perceptions were important in the choice of the form of forward pricing.

A few years after deregulation of agricultural markets in South AfBosyn (1999) investigaid
South African maize producersd use of centofr war d
respondents used some form of forward pricing arrangements during 1998/99. The results of the
study showed that only 15 peent ofthe sample of maize producers particigatirectly in
derivative trading through SAFEX during the same period. Given the importance of hetiging
adoption rate was lowl'he anticipation was th#teadoption rate wuld increag over time due ta

learnng effect, because the study was condudaisaty a few years afterthe deregulation of

agricultural markets. However ten years after deregulation Jordaan and Grove (2007) caanducted
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study investigating the fact or don efffofward pricimgg V a .
methods in price risk management. The objective of their study was achieved by employing logistic
regression to investigate the factors influencing the decision as to whether a respondlent use
forward pricing method during the 2008/@eason. Their results showed that the use of forward
pricing is associated with lower levels of risk aversion and higher levels of human capital. Factor
analysis was employed to reduce the dimensionality of the personal reasons why farmers are
reluctantto use forward pricing. The results from their factor analysis showed that farmera need
higher level of human capital to use forward pricing methods and that farmers do not believe that
the forward pricing market is effective. Also from the result ofrteidy, they found that only 44

per cent of the respondents used some form of forward pricing and only 4epéerof the

respondents use futures contracts.

Simons (2002) asked the question Awhy aHe f arr
was responding to the previous studies that say the use of futures market by farmers is less than
what might be expected. He found that the cause was the ability of farmers to manage their
exposure by adjusting leverage. He concluded that with a fullgiesifi capital market, adjustment

of leverage can fully supplant the use of hedgigwever,Pannel Hailu and Weersink(2007),

ague against the study of Simons (2002), by sayiagherearemore reasons why farmers have so

little interest inthe futures market. Theiresults showthat the impact of basis risk and transaction
costs on hedginwas moderate, while uncertainty about production dmigla minor influence on
hedging. Lower price uncertaintyasalso found to reduce the optimal hedge aray contribute to

low use of futures by some farmers. According to Paeheall (2007), farmers who have less
uncertainty about price have a lower optimal level of hedging, and the farmers wheltanevel

of risk aversion have little to gain fromdging in terms of risk reduction. Tée findingssupport

thoseof Simons (2002above

Woolverton and Sykuta (2007) conducted the study seeking to understand the role of the U.S price
support programs within the produceré6és actua
wanted to understand if agricultural price support programs detedrezentives against managing
price risk, how wi | | U.S producerso6 risk man
programs? The study was designed as a comparative case study; a comparative of decision making
in two opposing institutional envinmments. The decision process being analyses was the
commercial maizepr od u c e r @wide rigk rm@mmagement strategy and tool choices; the

institutional environments were the agricultural marketing environments of South Africa and U.S.
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South Africa represds a markebased maize marketing environment absent of producer income
support policies. The U.S represents a maize marketing environment consisting of federal corn price
and income support policies. The study analysis was conducted using individuadypianm data
collected during ossite farm interviews in South Africa and the U.S. The study has found that
producer demographics are similar across South Africa and the U.S. The U.S producers are slightly
older with more experience. South African prodscerere being found to consider price risk
management more importacbmpare to U.S producers. South African producers were also found

to consistently lockn price for a large percentage of expected maize yield. Production decision in
South Africanitisal so found to be affected by maize pr

plant irregardless of price.

Dorfman and Kai (2008) also asked the quéshabitdThe fido
objective of their study was to investigate thesrofa variety of factorsn the hedging decisions of
farmers on three crops: corn, soybeans and cottory. &eminel the role of habit, demographics,

farm characteristics and information sources on the hedging decisions made by using panel data
from a suvey of Georgia farmers that recorded their hedging decisions for four years on three
crops. They found that habit plays a significant role in hedging decisions for many farmers. The
information sources were found to have significant and large effecteahbsen hedge ratio. The
farmersod6 education | evel, attitude toward t e«

acres owned to acres farmed also play important roles in hedging decisions.

Ueckermannet al, (2008) conductec& dudy determining specific characteristics that influence
South African grain farmersdd preference to h
difference between farmdrsisk preference in the production of white maize, yellow maize and
wheat. Accordig to their knowledgewas the first empirical study in South Africa with the
application ofa separate binary logit model for each major gr@vhite maize, yellow maize and

wheat) commodity. Their study was focused only on three provinces in South Afioa]ythe

Free State, North West and Mpumalanga. Their results show that out of 517 South African grain
producers in the sample, 421 or 81 pent reflected a preference to hedge against uncertainty.
They estimated that white maize farmers haé&9 per cent probability to hedge against
uncertainty, whereas yellow maize and wheat farmers have probability of £éngeand 19 per

cent respectively. Furthermore, their results
contractingare mosty nf | uenced by the farmersdé predicti ¢

size and various geographic characteristics. Producers located on small farms were found to be
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significantly less likely to hedge against uncertainti@émate variables, yield xpectations and
production pattersiwere also found to be some of the strongest prediatd f ect i ng a gr a
preference to hedge against uncertainty.

Velandiaet al. (2009) conducteé study investigating factors that influenttee adoption ofrisk
management toslsuch as crop insurance, forward contracting and spreading sales, while taking
into account the possibility of simultaneous utilization of multiple risk reducing instruments and the
potential correlations among the adoption decsi®he primary data erecollected from sampte

corn and soybeafarmersin lllinois, lowa and Indiana, and were used to support multivariate probit
and multinomial probit models to achieve the objestiwkethe study. The resulshowed thatisk
managemenadoption decisions are indeed correlated. Furthermore, their analysis suggested that
the decision to adopt one risk management tool positively inflseheedecision to adopt other risk
management toolg.he proportion of owned acres, effirm income levk education, age and level

of business risksvere found to bemportant factors determining the adoption of crop insurance,
forward contracting and spreading sales.

2.4 Factors affectingdecision making offarmers

This section will provide somierature on the factsrthat affect the decision makiraf farmers.

These are divided intomaize farmand maize farmowner characteristicsand alternative risk
management tools. Farms characteristics are those related to the farm e.g. the sizenof wieléa

the owner characteristics are those that are associated with the owner of the farmer/manager.
Alternative risk management tools refer to the tools thatanager/owner can use to minimise

exposure to price risk.

2.4.1Maize farm characteristics

Accordng to Nakana (2009) farminig South Africahas traditionally been dominated by white
maleowneis andmanages. It is the case in South Africa, that the large commercial farms are still
almost exclusively owned and managed by white, so that even proportionally they will dominate.
Therefore white male farmers are expected to perform better in the use of forward asi@ tool

for price risk managemenbmpares to other races in South Africa
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According to Barbieri and Mshenga (2008:169) if the firm pragerentialaccess to inputs(ch as
information) it will havea compettive advantagen the market They alsomention that better
access to the most effective and efficient distribution channel and marketing communication media
gives abusinessan important advantage. Leet al (2001) support this by arguing that superior
access to capital and human resource translates cast advantage combined with the ability to
produce high quality service and product to exploit niches more effect@ebenewaldet al.

(2003: 71) foundhat the move towards more competitive agriculture in South Africa, untedden

by regulatory constrats, is characterized by an undersupply of relevant information in some cases
and inadequate access in othefhis negatively féects production, investmnt, financial and
strategic decisions. This situat i manageiskandd i m|
uncertaintyon different leved of the marketing process.

The sze of the farm isa furtherimportant characteristic thatfluencesthe decision of the farmer to
hedge ¢ee e.g.Goodwin and Shroederl994; Musseret al, 1994; Mishra and Peryyl999;
Sartwelleet al, 2000; Katchova and Miranda, 2004 arldeckermanret al, 2008). These authors

have allestablished that larger farms have a greater preference to adopt forward pricing contracts.
Sartwelleet al (2000) suggested that the large farms have economies of scale in terms of learning
how to use marketing tools and collecting marketing informatgengildina and Hudso(®001)

further suggested that learning about alternative marketing itbalsimpy cost and because large
farms can spread this cost o@ehigher volume gproduction and enjoy a potentially large net price

premiumper unit of praluction, they are more likely to hedge.

Leverage is one of the important components of the financial characteristics of tha fawey (

and Baker 1989; Brorsen, 1995; Collins, 199%engildina and Hudsor2001). Most of the
previous studies ughe long term debto-asset ratio as a proxy fteverage €.g. Isengildina and
Hudson, 2001). Isengildina and Hudson (2001) aldded thathe debtto-asset ratio is a more
general measure of leverage, because it excludes theatmrtomponent that variéom year to

year depending on capital needs for operating expenses. They further stétie dipsitnal hedge

model suggesta positive impact of leverage on the use of forward pricing because it can provide
an additional source of liquidity. However, gland et al. (1989) argue that leverage and forward
pricing may be negathyec or r el ated i f a farm manager 6s use

of risk aversion.
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2.4.2Maize farm owner characteristics

According to Heierli and Gass (200Bducation is an important tool to escape poverty, if the
education system reaches the right people with the right content. Isengildina and Hudson (2001)
argue that the | evel of education is an indioc
cause some farmers to have better actlessmugh their superior understanding andbility to
interpret information. This is consistent with the human capital theory, which refers to the stock of
skills and knowledge gained through education and experi€iaaiyan and Okemakine (2008)

also added that education is an economic good because it is not easily obtainable and shos need
be apportioned. The above statements show that the level of education is important, as it is likely to
lead to the reductionf search, screening and information costs. Therefore the farmeawigin

level of education is more likely to have knowledge about how futures reavkek and to use
forward pricing as a price risk management tool. This is also supportedaby studes €.g.
Fletcher and Terza, 1986; Goodwin and Schroeder, 1994; Messal, 1996; Katchova and
Miranda, 2004; Ueckermanet al, 2008) which established that education, including training in
derivatives markebperations,has a significantand positive associatiorwith the adoption of

hedging

Many studies €.g. Fletcher and @&za, 1986; Aspluncet al., 1989; Shapiro and Brorsen, 1989;
Eldemanet al, 1990;, 1989; Mussaat al, 1996)have found that ags negativdy associatd with
the adopbn of hedging strategieIhe argument is that more experienced farmers haveuperior
ability to usethe spot marketHoweverKatchova and Mirandé2004) found that an older farmer is
significantly more likely to adopt derivative contracting relative to spot market transacTiois

shows that the results of the study can have positive or negative outcomes.

According to Kant and Dow (2004), expance as a general concept comprises knowledge of or
skill in or observation of something or even gained through involaénmeor exposure to that

thing. Therefore in this study experience is defined as the exposure of the farmer to maize farming.
Davis (2005) has found that farneewho hare more years of farming experieneee willing to

forward pricea large proportionof their crop. He argued thadhe experienced farer may be in a
healthier financial positiorandthereforemorewilling to hedge However Davis (2005) also stated

that a more experiencefdrmer may be more accustomed to the previous regime of market

regulation, therefore he may forward price at a lower |eMebreforeyears of experience in grain
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farming can have direct or inverse teaship withthe decision titnedg as well as the decision on

how much to hedge

Patric and Eisguber (1968) conductestudyof the characteristics of famers and found that farmers
with high managerial ability appear to be more efficient in termseohtlocation of resources than
those withlow managerial ability. Tis could be interpreted ashowng that farmers with high

managerial ability will be more willing to forward contraotrop.

The perception of grain producers towards forward pricingrismportant factom influencingthe

hedging decision. In philosophy, psychology and the cognitive sceageerception is defined as

the process of attaining awareness or understanding (Flanagan and Lederman, 2001). Therefore
grain produces with a positive perception about the free markaat expected to forward price a

large proportion oftheir crop (see e.gShapiro and Brorsen, 1988; McNew and Musser, 2000;
Pennings and Leuthold, 2000; Isengildina and Hudson, 208dkermanret al, 200§. McNew

and Musser (2000) argue that a farmer who is in favour of the free market system may perceive the
forward pricing market as an opportunity to generate higher prices. Isengildina and Hudson (2001)
added that producers whank themselves high in marketisgills are more comfortable in using
futures and options. Therefore grain producers with high marketing ¢kilbwledge about
SAFEX) and those who hawe good perception about the free market system are expected to

forward price a largeproportion of tieir crop.

Jera and Ajayi (2008) reported that membership of @pswative or commodity association
increass access to productive resources such as seed, informato training. According tthe
literature (Fletcher and Terza, 1986; Asplugtdal, 1989; Scknitkeyet al, 1992; Katchova and
Miranda, 2004; Ueckermaret al, 200§ access to advisory services and informationdjassitive
associatiorwith the adoption of forward pricing meth®dAsplundet al. (1989) and Mishra and
Perry (1999) alsdound that the adoption of new technology, such as computers and inteenet
increases the likelihoodf adoptng forward pricing. According to Ueckermar al. (2008) South
African grain producers can obtain information from associagach as Graisouth Africa (Grain

SA) and South African Grain Information Services (SAGIS), other market players or via media

such as radio and television.

According to Randel&t al. (2008) there is a growing body of social science research associated

with the concept of sociaaptial Theyargue that the central thesis of the social capital literature is
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that features of social organisation, such as networks of interaetggowerindividuals and
groups. Theyfurther added that social capital has been bini® a variety of outcomes, such as
succeskl entrepreneurism and succegscommunity action or development. According to Sharp

and Smith (2003) it is through networks that information and other resources can be transmitted and
the existence of trust faitates cooperative behaviour based around these netwdikerefore

social organizatiorsuch asmembeship of a business associatias expected to have positive
influence on the adoption of forward pricing

2.4.3Alternative means of minimising price risk

Alternativemeans of reducing price riskfluence the leveht which farmers use forward pricing
since it influence the overall risk of investing in farming (Bow@rtmann andarroch 1999). In
this study only three alternative risk management toal®e beeronsideredn the grounds of their
prominence in the literatur€rop insurancethe level of diversification andhe earning obff-farm
income will be used as three alternatisgk management tools.

According to Cobleet al. (2000) there are two types of crop insurance that the farmer can use as a
risk management tophamelyyield insurance, which exhilsitacomplementary relationship with
hedging and revenue insurance, whiacts as a substitute for hedging at some level of coverage
Accordingly, farmers who use yield insurance are more likely to hedge, while the farmers who use
revenue insurance are more like not to hedge. However in this study the focus is in the use of
insurance against natural events that can be identified and quaritiferéfore maizéarmerswho
useyield insurance to protetheir crop against natural everdase more likely tdedge.

The level of diversification is also one of the alternative mslhagement tools that can be used by
farmers to minimise thieexposure to price riskicLeay and Zwart (1998)sengildina and Hudson
(2001), as well as Sartwelt al. (2000) suggest that farm diversification is measured byéne
centge revenue from grain agar cendge of total revenue. They established that the greater the
per cendge of farm area devoted to a particular grain, the more likely it is for a farmer to participate

in forward contracting.

F a r me ffasmddectsions a& often influenced by offarm commitments and income (Fernandez
Cornejo et al, 2007) therefore offfarm economic activity may affedhe hedging decision of

farmes differently depending on the relative importance offamm versus offarm income.

22



According to Velandaet al. (2009) producers with low level off off-farm incomeare more likely
to use forward contracting as a risk reducing inseantrGabriel and Baker (1980) affdirveyand
Barker(1989)suggested that if ofiarm income is considered witharisk balancing framework, it
is expected to substitute for hedging, suggestinghverse relationship. However Asplured al.
(1989) suggested positive relationshgrauseff-farm work activity byfarm family members may

be complementary to heugj if it is used as a response to income/price variability.

According to Sartwelleet al. (2000) farmers who have their own storage for their cangsless
likely to forward prie their crops.Maize farmerswho have their own storage will not hedge,
becausehey arenot exposed tthe same intensity girice riskasthose who do not havéheir own
storagecapacity

2.5 Chapter summary

In this chapterbackground was provided dhe literature orthe theory of hedgingand on the
factors thainfluence the decision of the farmen whether to hedgéindings from other studies
relating to farm and owner characteristics amalternative risk management tools thatilkd be
used instead of forward contteng maizewere analysedHedging isan important instrument that
producers can use to protect themselves against unfavourablenprieenents, although it is not

advisable to use hedging to speculate about future prices.

A number of studies have beeonducted about the use of forward contracting or hedging against
uncertaintyin agriculture However most of tse studies were not specifically focused on factors
affecting the hedging decisisrof the farmers. Some studies have found the adoption rate of
hedging to be high while others have found it to be low. These studies have employed different

models to estimate and evalu#ite factors affecting decisions of the farmers.
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CHAPTER 3: AN OVERVIEW OF THE SOUTH AFRICAN MAIZE INDUSTRY
3. Introduction

According to VanZyl (2010:13) a conceptual understanding of the economic and political
environment in which South African farmers operate is important in order to understand the
conditions under which decisions are made and price formationsomaedrhowprofitability and

risk are influenced by agricultural policies and markets.rd@floee this section will start witla
historical overview of the maize industry in South Africa.

3.1South African agricultural policies and government intervention inthe maize industry?

The South African maize industry haslong history of government interventiomrincipally
supported by theMarketing Act of 1937 that established marketing schemes and bdards
administer themAccording to Meyer (2002) this interventigeached its peak arourige 1980s.
During that ime the maize industry was heavilggulated, but irl996 the market was liberalized
and thepowersof the maize scheme as exercised byMiazeBoard wereabolishedalong with the

Marketing Act itself.

Control over the maize industry was exercised in terms of the maize scheme, which was in turn
enabled by the Marketing Act of 1937 (consolidated and updated in 1968). This control stretched
from the farm gate to beyond the mill dobtaize farmers were guanteed a fixed maize price at

the beginning of the season irrespective of the transaction cost incurred during the delivery of the
maize,andthere were strict quantitative controls on imports and expatigde the Maize Board

had a monopoly over imporénd exports.

The maize price wasgenerallyset as followw (Meyer, 2002) the Maize Board would propose a
basis price, tahe Minister of Agriculture for approvdl Once a basic price was approved, the

producer price was calculated by deducting the storage costsHi®basic price. The basic price

2 This sectiordraws onVink and Kirsten (2000)
% There was even a time when the price was approv€dbinet.
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was determined bthepr evi ous vy e glusdbasyindreass in prodpatian cost and the

profit margin (the ost price). Cost of production surveys were also conducted regularly.

According to Hobson (200@je isolation of South Africa from foreign marlseivas underpinned
by thefact that23 Control Boards werestablishedcovering some 70 per cent of totaliagltural

output TheMaize Boardwas given the followingpowersover time(Groenewald, 2003:121):

1 Singlechannel marketing, in which only the board or its agent were entitled to buy, sell or
storemaize

1 The fixing or regulation othe maize pricéthese first two powers were the reason that the
Maize Scheme was referred to as a single channel fixed price scheme. This was in place up
to 1987);

1 The onduct ofa pool, and the transfer of proceeds among pd@ifier 1987 the Maize
Scheme turned awdyom the fixed price and conducted a pool, hence it became known as a
single channel pool scheme);

1 Registration of traders and processors (including the right to refuse and withdraw

registration)

Registration of producers

Control overthe erection antbr use of facilities for mass handling or storage of proglucts

Fixing of transport tariffs

Enforcemat of marketing qatas and,

= =2 =4 A

Imposition of levies on the products

The Act was seen as part of a larger effort to support the agricultural séttaddtion to
marketing support, the state also gaveferential tax treatment, input subsidies including subsidies
on fertilizers and chemicals, subsidies for irrigation investment and subsidized water provision for
irrigation, and a wide range of subsidies tonservation works such as fencing, contouring, etc.
(Vink and Kirsten 2000).

According to Vink and Kirsten (2000), tiarketing Act was promulgated for two main reasons.
Initially there wasa belig that theAct would help farmers to stand togetheirmprove the prices
they receivd for their produce. Secondlit was believed that cooperation amongst farmers would
cut out unnecessary duplication in marketing, which would result in lowes @ogéting produce

to the consumer¢De Swadt, 1983 cited in Vink and Kirsten, 2000). These arguments were
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premised on the befighat incomes in agriculture were lower than they should be, because of a

combination of natural factors and exploitation by middlemen and sundry other speculators.

Vink and Kirgen (2000) argued that although the legislation had changed the lives of commercial
farmers and excluded African farmers from access to most markets for commodities it also
confirmed t he d¢ohsaqwenaed. ulrntheenyaddeditha tthe aims e Act were

never entirely clear as thict itself defineli t s pur pose as intervent.i
mar k et i ndogot defire this codcept. However the Kassier CommitieE992 argued that

the Act had not been successful achievingits aims which could have beemterpretedas
facilitating orderly marketing such as keeping the maximum numbevtofe) commercial farmers

on the land This facilitation included efficient productiomeducing the marketing margin,

increasing consumption amaghievingprice stability.

Van Zyl (1988) showed that the main beneficiaries of the legislation were not commerceisfarm
in general, but few favaured commercial farmers within the sector. ldeowedthat the maize
scheme resulted in a transfefr welfare from consumers to producersurthermoresmall scale
(African) maize farmers werdoubly affected bytheir exclusion from the maize markégcause

sometimes they had to sell their maize through whit@ers.

Consumers and business greuglso complaird that the Act furthered the interests of white
commercial farmers to the detriment of black farmers and of consumers. There were also calls by
some farmers to be allowed to market freely, while somenfee r 6 s or gani zati ons,
officials who had benefited from the system campaignedts$oretention. This waguelled by

factors such as globalization, the establishment of a democratic dispensation and a shift of political

power from commercidlrmers to consumers (Vé&chalkwyket al, 2003).

Thesedebats resulted in theppoiniment by the Minister of Agriculturef a Committee ofinquiry

into theAct in 1992(the KassierCommitteg. According to Vink and Kirsten (2000) the Kassier
Committee found that the goals of agricultural marketing were not clearly specifigdein
Marketing Acts of 1937 and 1968. The main purpose of the marketing schemes was to assist
farmers in managing instability. In this regard South Africa was followingntamnational trend

towards greater state intervention in agriculture that started in the 1930s in the USA.
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After thereportof the KassielCommitteewas submitted (in 1992}he Minister of Agriculture
appointed theAgricultural Marketing Policy Advisory Committed AMPEC), to study its
recommendations. AMPEC recommended far less deregulation and the maintenance of the Control
Boards. The implementation of the AMPEC recommendations continued #feerdemocratic
electons in1994 election under the National Pakynister of Agriculture in the form of a draft
marketing act which did little to change the skewed benefits unddotimer regime When the
National Party withdraw from the government of National Umity199%, a draft of what was to
become theMarketing ofAgricultural Product Act (Act 47 of 1996 was alreadypeing discussed

within the ANC and the way was cleared for its eventual promulgation (Vink and Kirsten, 2000).

The main objective of market deregudat in South Africawas topromot competition and redc
costs througbut the maize supply chain for the benefit of consumers and farmers.ehiged in a
number ofchanges in the manner in which the maize industry functiofgadzley, 2000; Cass
2009 Geyser, 2000; Groenewald, 2008ink and Kirsten, 2000; Van Zyl, 2010; Maize Trust,
2011)

1 The new Act paved the way for the establishment of the National Agricultural Marketing
Council (NAMC), which among other things was responsible for the dismaiwfiiat the
undesired restricting regulations.

1 The government beme responsible for monitoring the impact of market concentration on
the performance of deregulated agricultural markets. In cases where prolvknms
identified, the governmenwas able to inplement policies to counteract these problems by
means of competition legislation or sector initiatives.

1 The Maize Trust was established in August 1998 after deregulation with the primary goal of
promoting the South African maize industry. The assetiseoMaize Board were transferred
to the MaizeTrust. It seeks to achieve its goal by facilitating the continuous improvement of
the entire maize industry, theasuring that it is internationigl competitive anda regional
leader. It provides financial supg for organizatioa conducting research focused on maize
production and marketing. The major objective further indulde acquisition, assimilation
and dissemination of market access for South Africamze i.e. support for training,
technical assistae and the creation of marketing assistance.

1 An improvement in aggregate debt repayment by farmseseral farmershad been
expeiencing financial difficulties duringhe period of regulatian

1 The cropping pattemof farmers started to change towardshieigvalue commodities as a
result of risks and prices to which farmers were exposed.
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1 The emergence of futures trading through the South African Futures Exchange (SAFEX)
with the reference price setRandfonteirto the west of Johannesburg, and the location of a
| arge proportion of the countryds milling

1 The real value of South African agricultural trade, especially exports, increased
significantly, because South Africa became part of the global village.

1 A substantial number of cooperatives converted into companies in order to raise capital and
to adopt a more flexible and commercial outlook in a deregulated marketing environment.

1 Free trade of agricultural commodities within the South African Develop@enmtmunity
(SADC) began to provide better export opportunities to counsuet asZzimbabwe and

Mozambique

This period after deregulation brought many business opportunities, but because every coin has two
sides, it has also brought some challenges meispect to grain marketing. Maize producers are no
longer receiving subsidie from government, import protection is much lower, and farmers now

have tomake sure that they stay ahead of rising impites

3.2The role of theSouth African maize industy

Maize is the most important grain crop produced in South Africa. It contributed approximately 44%
on average to the gross value of total field crops during the last ten years. It also contributed
approximately 13% on average the gross value ddgricultural production during the last ten
years while field crops contribute approximately 26% to the total value of agricultural production

in the past last ten years (DAFFO11).

Maize serves as a food for human and arsmialis also used asnanput to other sectors of the
economy,is a source of job creation, a contributor of value added to the national economy and an

earner of foreign exchange (Vink and Kirst2000).

Mai ze i s a fAwage goodo in Sout h tasfthatfanaalargf/a g e
share of consumer expendituseghthat their price often indirectly influences the supply of labo
and wage rates. When the price of wage goisds, industries which rely heavily on labour tend to
experience rising costs, which over time creates ripple effects throughout the economy, including
the erosionothati ndustryds competitiveness in internat
and Jape 2004:1).
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3.3Types and grading ofmaize

In South Africa there are two types of maae grownnamely whitemaize(some 60 per cenmt of

total production and consumed mostly by people) and yellow maize (40 per cent of output and
consumed mostly by amials (DAFF 2011). The grading system consists of three major grades of
white maize namelyWM1, WM2 and WM3 and three major grades of yellow maize YM1, YM2
and YM3. The top grades are WM1 and YMarading is based not only on the primary colour of

the maizeput also on thger cenage of defective kernels, kernels of another colour and foreign
matter in a consignmefSAFEX APD 2002:5) The current standard moisture content is 14 per
cent Malatsi,2012)

3.4Maize yield in South Africa

Figure 3.1representson per hecta of maizein South Africa since 2000/01 to 2009/10 production
year. It is evident that on average the maize yield has increased since 2000/01, apart from the
drought period in 2006/07. According to NDA (2007) this increase id igethe result of improved
higher yieldcultivars, good rainfal] and better production technology e.g. better land preparation

methods, the withdrawal of marginal laindm productiorandthe adoption oprecsionfarming.
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Figure 3.1: Average tons per heciar e of maize
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3.5Major markets

In South Africa maize is primarily sold in the form of processed products such as maize meal,
maize rce and samprpduced by dry millingor human consumption. THgy-productof milling

known as maize bran (or hominy chop) is an important feedstuff insiegdlotsas animal feed
(SAFEX APD 2002:6).

The wet milling industry produces starch, glucose and a wide range of starch produots. Yel
maize is sold primarily for animal production and for use in the manufacture of animal feeds.
During times of bortage yellow maizehassometimesdeenmixed with white maize to produce a
product for human consumptiprbut it has never been populaWhen production exceeds
consumption, maize is sold on the overseas and regional export market (SAFEX APD 2002:6).

3.6 World production and consumption

In the international arena, South Africa is generally ranked by the Food and Agricultural Operation
(FAO, 2009) as between the ninth and fourteenth largest maize producer in the world.

Figure 3.2 shows world production and consumption during the past ten years. From 2000/01 to
2003/04 more maize was consumed than produced globally, with the result thkat lsécame
depleted.This was again the case between 2005 and 2007, and in 2009/10. Both maize production
and consumption are on a firm upward trefkis shows that the demand for maize in the world is
increasing. Therefore more maize production is needearder to remain food secured in the

world.
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B Maize production world wide (mt)

m Maize consumption world wide
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Figure 3.2: Annual average world production and consumption of maize(million tons)

Most of the increase in the world maize production during the past decade can be attributed to a
rapid expansion in Asia. Asian maize production grew by nearly 35 per cent during the past decade,
accounting for almost 30 per cent of the global increasth B®a and yield increases contributed

to this high level of growth, with china making the most significant advance by contribotasy

much as 60 per cent of the total gain in Asia maize production over the past decade (Abbassian,
2007)

In the world,maize is the third largest planted crop after wheat and rice. It is mostly used and traded

as a leading feed crop but it is also an important food staple.

Maize crown around the world is generally categorised twtw broad groups like South Africa:
yellow and white. Yellow maize constitutes the bulk of total world maize production and
international trade. It is traditionally used for animal feed. White maize, which requires more
favourable climatic conditions for growing, is produced in only a handfabohtries like the US,

Mexico and in Southern Africa. White is generally considered a food crop (Abbassian, 2007).

One factor which causes serious problems for maize production from time to time is the occurrence

of E | N & wenther condition which iassociated with abnormal warming of sea surface
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temperatures in the Pacific Ocean. The maize crop that are most affecteceEbly theNmostly in

the form of prolonged dry conditions) are largely concentrated in the Southern hemisphere, in
particular in ®uthern Africa. Duringe | Nevert® of the 1980s and 1990s, for example, maize
production in South Africa fell by as much as 40 to 60 per cent. However on ocEasionNtane o
also produce favourable growing conditions, thus boasting yield and production such as when its

timing coincides with the criticdtasseling stage of crops (Abbassian, 2007).

According to Abbassian (2007) international maize economy has undergasreciraajges over the

past two decades in terms of production, utilisation, trade as well as marketing. Theges ehare

driven by host of factors ranging from rapid advancements in seed and production technologies,
change in national policies and inteioatl trade, nearly uninterrupted expansion of feed usage

across the globe and more recently the sudden surge in demand for ethanol.

International trade in maize has increased significantly over the past two decades, from 55 million
tonnes to around 80 thon tonnes. This accousfor only 12 per cent of world maize production.

The structure of the world maizmarket can be charecterised as one with a high level of
concentration in terms of exports, but very low concentration on the import side. Thecasin

for this development is the fact that those countries which usually have significant maize surplus for
exports are relatively few in number, while those relying on international markets to meet their
needs for domestic animal feeding purpose by ntig maize ( as a primary feed ingredient) are
many. The US is the worldbs | argest mai ze eXx|
global share, followed by Argentina and China. Brazil, South Africa and Ukraine are among a few
other countriesshi ch of ten have surpluses for exports

According to Grantet al (2012) world maize market conditions affect the South African maize
value chain through two specific levers:
1 Through its influence on South Africaxports to the rest of the world ( as the demand
increases and prices rise, South Africa will export more to international markets), and
1 Through its influence on imports to the region (prices that countries need to pay to cover

food shortfalls).

4Tasseling refers to a development stage in the maize growing cycle when thelitessesle flowers emerge.
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Figure 3.3 provides a brief snapshot of the world market for maize price (baskchwary each

year to March 2012S FOB prices) over the pastelve years and shows major swinging in the
global price.On average figure 3.3 shows that the price of wordize price was increasing from
2000 to 2004. In 2005 the world maize price decreased. This is can be the results of the world maize
consumptionldemand)eing moreltanworld maize productioisupply)as shown in figure 3.2n

2006 the world maize pricdasted to increase. However thdras been a maize price spike
2007/08. This was due to tAsiofuel production which was responsible for about guarterof the
increase in the world maize price, the remainder attributable mainly to higher oil prices (Abbort and
Hurt, 2008). In 2010/11 there has also been a price spike in the world maize price. According to
Abbort and Hurt (2011), the two major drivers tbe price increase were US biofuels
(overwhelmingly maize ethanol) and rising Chinese soybean demand. The world maizeaprice
double since 2006, with major price spikes in 2007 and 2011. This price instability has a major
impact on the perceptions of tleeuntries which are heavily dependent on maize for their food
security, affecting their internal policy decisions to lead to more protective approachesef@iant
(2012)
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largest producer and exporter of maize, this represents an estimated 15 per cent of global maize production (Wise,
2012)
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Globally it is expected that the demand for maize will grow over the next decade and that the
composition of the demand will change. Overall, the level of human consumption will decline while
the level of animal feed and industrial consumption inidrease, especially for biofuel (Grant et al.
(2012).

Figure3.4shows maize production in South Africa compared with other important maize producing
countries in the world from 2003007.The dominance of the USA and, to a lesser extent China, is

shown, as is the volatility in maize production wenldle.
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Figure 3.4: Maize production in South Africa in a global perspective 2001i 2010

Figure 3.5compaes the maize area harvested in South Africa withey countries from 2003 to

201Q In terms of area harvested in the world, United States is also leading. However the difference
between what is harvestéd China and USA is nasignificant In 2010 maize area harvested in
China and USA was almost the same. But the production in USA is surpassing China. This
indicates that environment for maize production in USA is more efficient than China. When we
look at South Africa and Argeinia, on average maize area harvested is almost the same. However
in terms of production Argentina is more efficientrifdouth Africa.This might be the results of

good rainfall that Argentina is normally receiving compare to South Africa.
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Figure 3.5: Comparison of maize area harvested in South Africa with other countries, 2003
2007

3.7 Maize production in South Africa

In South Africa maize is planted betwesmd Octoberand mid December. Factors suchtlas

rainfall pattern and other weather conditions of a particular season determine the planting period
and the length of the growing season (Ca€¥09). Most maize produced in South Africa is
cultivated underainfed conditions. Varieties with a shorter growing periack produced under
irrigation (Van Zyl 2010:23)On average South Africa produces 8 to 12 millions of maize per

year (DAFF 2011).

Table3.1lillustrates the contribution of each province to maize production in South Africa.
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Table 31: Contribution of each province to maize production in South Africa

Production | Free North | Western | Eastern | Northern | KwaZulu -

year state | Mpumalanga | Gauteng | west | Cape cape cape Natal Limpopo
2000/01 36.0 | 20.3 4.5 296 | 0.1 0.6 4.3 3.4 1.2
2001/02 331|212 5.0 29.6 0.1 0.5 5.3 4.1 1.1
2002/03 35.5 | 20.0 4.5 27.7 0.2 0.5 5.7 4.1 1.7
2003/04 32.7 | 234 51 27.1 0.2 0.9 54 4.1 1.2
2004/05 35.9 | 245 4.2 25.0 0.2 0.8 4.9 3.5 1.0
2005/06 314 | 244 4.9 255 0.4 1.1 6.7 4.7 0.9
2006/07 40.1 | 20.9 3.6 19.5 0.3 1.2 7.6 5.0 1.8
2007/08 38.8 | 22.6 4.5 22.3 0.3 0.7 5.2 3.9 1.8
2008/09 37.6 | 23.8 4.4 21.4 0.4 0.8 5.3 4.3 2.0
2009/10 39.6 | 214 5.3 224 0.1 0.6 4.8 4.1 1.6
Average 36.1 | 22.3 4.6 25.0 0.2 0.8 55 4.1 1.4

Source: DAFF (2011)

It is evident fromTable 3.1 that major producing provinces in South Africa #ne Free State,
North West and Mpumalang#llowed by Gautengn some years and the Northern Cape in other
years.The threelargestmaize producing provinces contribute approximately 8 pat on average
towards the total production of maize in the country.

South Africads mar ket isingApriyteeafallowing yaar. tMaize deliverima y
takes place between May and Augu3iring this time the weather is usually dry and sunny, and
the maize is dried in the field before being harvested, with the result that artificial drying is not
necessary (SAFEXAPD 2002:5).During the delivery period, production is generally more than
domestic consumption, leading to an increase in maize stocks. From September to April maize

stoclks start to decline as consumption excegasluction during this period @h Zyl 20D:24).
3.8Maize pricing

The maize price in South Africased to bdixed annually in a process where the Maize Board

recommended a price to the Mini§teunder the single channel fixed price, and later single channel

® Technically the recomendation was to the Marketing Couneihose main task was to advise the Minister.

36



pool schemethe procurement and marketing of maize in the country was relatively simple. There
was no competition between suppliers and buyers on the basis of price Basittievas the buyer

from every seller and the seller to every buyer at a fixed price. The tonmesket was isolated
against the volatility of international prices (SAFEX APD 2002:73). However currently the maize
prices is determined by supply and demand and is not isolated against the volatility of international
prices and the supply and demaadtbrs which influencéhe domestic maize price @.thesize of

the United States maize crop and the level of world maize stocks.

In South Africathe maize price is mainly formed on SAFEX. On average 2000 tons of maize is
traded on SAFEX daily, which siws that approximately 2% of South Africans total maize
production is traded daily (SAFEX 20070n theChicago Board of TradeCBOT) in the US
market some805 million contracts are traded annualbiyt this representsnly 0.97% of the total

US production.

The maize price is influenced by a large number of fundamental fatiarsaffectsupply and
demand These includeghe rand to US dollar exchange rate (since world grain is traded in US
dollars) and weather conditis. Consequently the price is very volatile and fluctuates between

import and export parity prices (Cass 2009:5).

3.8.1The determinants of the domestic price of maize

As mentioned earlier the price of maize is normally determined by the world maee e
exchange rate, stock levels and the relative size of the domestic maize crop. Maize that is located in
different countries hedifferent values. For example maizetire US does not have the same value

as maize inSouth Africg hence the price of maize in different masketust be adjusted to take
account of differences in transport costs, exchanges, ratc. in order to make comparisons
possible. The adjusted price is callegaaity price, whichis calculated with respett a reference

point and a specific point in timdn South Africa the reference point for commodities trading on
SAFEX (excluding soybeans) is Riiantein (NAMC, 2008).

According to the law of one price, markets are integrated and the diffdrsetweeen twqricesat
the same point in timequals the transactions costs to move the goods between these markets in the
long run (Goodwinet al, 1990). The equilibrium price ia small market can be estimated as a

function of the equilibrium price ia dominant meket, the exchange rate and the transaction costs.
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As soon as the different®tween thesmarket price becomes less than the transaction costs, trade
is discontinued and the markets ardorgerintegrated (SextqrKing and Carmanl991). Now the
market equilibrium is a function of the domestic supply and demand factors in each market
respectively. Thus, the performance of prices also referred to as the equilibrium pricing condition
(Barrett, 1991), in a specific market changes as the market switchesehedifferent trade and

policy regimes.

In South Africa the priceof commodities trading on SAFEX are adjustedtte parity priceby
adjusting the international commitd price (Free on board (B)'Gulf price) by taking into
account all the costincurred in bringing the maize to Durban. This price is called the CIF (Cost
Insurance Freight)rice andis adjusted tahelocal currency using the current exchange rate. Once
this is done, all local Rand based cos$tel(ding off-loading interest,insurancejocal transport
costs andanytariff applicable) can be addeasulting in a final local price per ton at the reference
point (NAMC 2008)

3.8.2Import and export parity

According to Meyeret al (2006:371) the determination of domestic priage dictated by a
countryodos specific trade and policy regi me,
with world market prices. These regimes include import paaitigrky and export parity.

According to NAMC (2008) the price of maize fluctuates between import and export parity. Import
parity is the situation where the maize milledll buy imported maize (including the cost of
transport, insurance, the tariff, the exchange rate, eitil) the price of locally produced maize
drops far enoughMillers will import until local maizes priced cheaper than imported maize. In
theoryimport parity is referred to athe ceiling pricei if the domestic price increases above this
level, millers will ratler import.Export parity on the other hands where maize producewill sell

their maize to foreign millerantil domestic buyers are willing to bid up the domestic price to this
level of parity. If the domestic buyers lower their price below this level of parity, exports will

resumeTherefore in theory the export parity is referred ta#sor price.

" The world price for maize is conventionally quoted aB Buulf.
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Accordng to Meyeret al. (2006: 371)when domestic prices are beloimnport parity but above
export parity,domestic prices will be determined by supply and demand conditions in that market.
The fluctuation of import and expagparity prices for white maize indath Africa isillustrated by

Figure 3.5 below.
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Figure 3.6: Import and export parity

From figure 3.5 it is indicated that from May 2010 to August 2010 the export parity was less than
the SAFEX price However from September 2012, the export parity was more than the SAFEX
price but less than import parity. This opposes the theory of import and export, where it suggests
that the SAFEX price fluctuate between import and export parity. Tigbtrbe due taurplus of

maize that was produced in the courdwying that period it must also be noted that this period is
the harvesting period in the country). It was more profitable for producer to sell their maize to
foreign millers as their getting better pridénis occurred until October which is the planting season

for South Africa. From October 2011 the export parity was less than the SAFEX price.
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3.8.3Maize price versusthe exchange rate

The echange ratalsoimpacs the price of maize. According to Vink and Kirsten (2002) there is
correlation between the price of maize dheexchange rate. In their work on the elasticitytoe#

maize price in relation to the current real exupe rate thefound that a 1 pecentincrease in the
exchange rate will lead to 1.16 psgntincrease in the price of maize at SAFEX. Howeveythe
suggested that the maize market is more sensitive to exchange rate depreciation when there is a cror
shortage in the region as was the cagher2001/2002 season.

It is important to note that trade flow and equilibrium pricing conditions under trade regimes in the
South African grain markets do not occur strictly according to import parity, Autarky and export
parity definitions. In the South Afta white and yellow maize markets, some level of trade does
occur with neighbouring countries at price level which suggest that the market is trading under a

type of regional autarky isolated from world markets (Meyei., 2006).

It is argued that trade in the South African region is largely driven by regional issues like staple
food, adverse weather conditions, location and quality concerns of genetically modified imported
maize from norAfrican destinations and to a lesser extentarbitrage opportunities (Meyetal.,

2006).

3.8.4The futures market

According to Grenewald et al (2003:1023) there are essentially two prices for agricultural
commodities. The first one is referred toths cash price or the spot price. It is the price that the
producer will get when he/she sells his/her maize toBai/prices also change over timthe price

for the same commodity will be different in six mordtime. Ths latterprice is referred to athe

future price. Seasonal fluctuations occutthe prices of noiperishable agricultural commodities,

and ithasbemme practice to conclude contracts for future purchase and delivery of commodities,
specifying time, quantity grade and priddéne market br these contracts is calledutures market,

and it serves tamprowve the efficiency of the whole systerA. contract can be bought and soid

sucha contract a party undertakes to either receive or deliver a specified quantity of a specified
qudity of a specified product on a specified date and at a specified place at the price at which this

contract was concluded.
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The development of exchange traded derivative instruments in South Africa started in the late
1980s. An agricultural futures market wasaedished in 1995since when theolumes of futures

and optiondor white and yellow maize, wheat, soybeans and sunflowertssdell have increased
rapidly (Bayley 2000). In South Africdnese commodities are athtledon contracts that specify a
volume of 100 tons per contracfThese contracts specify deliveduring March, May, July,
September and Decem&AFEX, 2007)

3.8.5Futures Prices

Thefuturesprice, or the priceat which buyers and sellers are prepared to buy and sell maize futures
contracs for a future month reflects a consensus of market opinion. For example it combines the
opinion of a produgaein the Free State who expi&s his crop to be smaller because amage
caused by wind and heavy rains, with the opinioa fpumalanga producer who expects a pam

crop, with the opinion of a feed manufacture who expects demand for maize to be higher because of
herd expansion after good rains and the opinion of & grader who experts a good US crop and
changes in thestatutory maize marketing scherffAFEX APD 2002:74). This shows that the
futures price is a forecast of what the cash price of maize will be for a given future month based on
currently available infonation. Futurs prices will change (move up and down) as the current
available information change&urthermore, te futures price for each successive month in the
production season will usually be higher than the preceding month by the amount of stofage a
finance charges or carrying charges. This can be represented by Figbetow (SAFEX APD
2002:74).

March 2009

i |
December 2008 R1900/ton

September 2008
epember R1850/ton

July 2008 E1800/ton

May 2008 R1750/ton

FE1700/ton

Source: SAFEX APD 2002:74

Figure 3.7: The future price for each succeeding month
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According to SAFEX APD (2002:74utures prices will not always reflect the full carrying charges
as sellers are always quick to capitalize on any carrying charge that is greater than the actual cost of
storageor transport Future prices may sometimes reflect negative carrying chesgers there is a

strong demand for maize and short supply.

The future price of the last month of the maize marketing sg@sarch) may differ sharply from

the first two months of the next marketing season (May and July). March reflects old crop maize
which may be in short supply, while May and July reflect the new crop as the harvesting period
starts during tese months, which might depress the price of maize (SAFEX APD 2002:74).

Maxch 2009

B 1900/ton _ December 2008
September 2008

EF1350/ton

July 2008 R1800/ton

May 2008 R1750/ton

R1700/ton
Source: SAFEX APD 2002:74

Figure 3.8: Future price for each succeeding month

The future contract allows physical delivery of silo receipts issued by an approved silo owner at any
one of the approved silo locations. These silo receipts are deliverable at a discount which reflects
the transport costaiween the silo location and Rfiontein in Gauteng, which therefore serves as

the locational reference point for the futures price (SAFEX APD 2002).

3.9South African production and consumption

According to DAFF (2009)he area planted witlmaizein South Africahas decreasksignificantly

since the late 19805 his happened as a result of unfanable weather conditions (mainly low
rainfall) which prompted farmers to either sacrifice maize for drought tolerant crops or reduce their
variable costdy reducing the area planted withaize. Figure 3.8 shows South African maize
production and consumption from 2000/01 to the 2009/10 maize marketing year. Production has
been higher than consumption throughout this period,2006/07 marketing years wheaizbe m

producing regions of the country suffered widespread drough2005/06 the consumption has
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been higher than production as the results of less area (a 43 per cent decrease compare to are:
planted maize in 2004/05) planted with maize during that gefibis was the results of bumper
harvest (11450 million tons) accompanied by large opening stock, which led to a large maize
oversupply situation and resulted in depressed maize price. The less area planted was the
recommendation by Grain SA follow surpluwhich advised maize farmers to plant less maize to
avoid maize surplus and bring closer to import parity (NDA, 720Both production and
consumption have increased over this peiioohostly because of the increased production and
consumption of yellownaize. Over the decade 2000/01 to 2009/10, the average annual production
of maize was some 10.248 million tons compare to consumption of 7.594 million tons. This

indicates that thereas an average surplus2654million tons that could be stored or exjsal
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Figure 3.9: South African maize production and consumption

3.10 South African maize imports and exports

Maize is an important earner of foreigner exchange for South Africa, as through expmontrikrgy
can earn foreign currency. Figure 3.9 shows South African maize imports and exports from 2001/02
to 2009/10. Net exports were positive from 2001/02 to 2005/06, and negative through the ensuing

two years of drought. However since 2007/08 net expas been positive again.
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Figure 3.10: South African import and export

It is important to look at the leading export market of South African maize. This givadiaation

of competition in ach marketSouth Africa did not export maize to the leading world importer of
maize. A possible reason for this could be attributed to the closer distance between the leading
world importers and other leading exporters of maize, thereby lowering SouthcAdrd s
competitiveness markets (NAMC and DAFF, 2010).

In 2009 Kenya was the largest importer accounting for 62 per cent of the total value of maize
exported by South Africa, with a value of R2.3 billion. Zimbabwe and Zambia were the second and
third larges export market of maize from South Africa, with values of R615 million and R193
million respectively. In 2009 Kenya, Zimbabwe, Zambia, Mozambique and Philippines were five
largest importers of South African maize represented 90 per cent of the totalovauports
(NAMC and DAFF, 2010).

Traditionally South Africa maize farmers have exported surplus to destinations with Africa, mainly

to neighbouring countries. A series of bumper maize harvests in Zambia and Malawi, have trimmed

Sout h Af r i craid the reggon. lAmother grdblem has been that some African countries
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remain way of genetically modified crops, w |

production (Kumwenda, 2012).

Zambia and Malawi, which have surplus, have export bans in mabeallowing export under
special conditions. Therefore, within the region, only South Africa is positioned to meet the needs
of the deficit countries. However these two countries have concentrated their surplus maize export
to Zimbabwe usually through fadial marketing channels (Graat al, 2012)

According to USDA (2012), in 2011/12 South Africa exported 2.4 million tonnes (1 700 000 tonnes
of white maize and 710 334 tonnes of yellow maize) Mexico accounted for 65 per cent of South
Af ri cads ewxport with hBaperzcent exported to South Koraad 24 per cent to
neighbouring African countries. Taiwan received 23 per cent of the South African yellow maize
export, with South Korea accounting for 6.4 per cent and neighbouring African countnes 16

cent.

Asian markets are attractive market for South African mhaauseof their proximity to South
African ports and reduced delivery times compared with the European Union, US and South

America (Kumwenda, 2012).

3.11The maize valuechain

In orderto understand the maize industry it is important to analysegahe orsupply chain. The
supply chain of maize consists of different role players which includes inputs suppliers, farmers,

silo owners and millexr This section focuses on the differenle players (primary, secondary and

tertiary sector) in the industry. Analysistoedifferent role players is based Bigure3.10below.
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Source: DAFF (2009)
Figure 3.11: Maize value chain

3.11.1Input suppliers

Inputs suppliers provide inputs to the farmers. These include the maize seed that the maize farmers
are using. Currently Mwsanto is the largest seed company in South Africtn aumarket share of

40 percentin 2006. Maize famers are also using fuel,rféiser and other inputs to produce maize.
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In South Africafertiliser as production input contributes on average between 30 per cent and 50 per
cent to a grain producersod6 variable productio
grain production in South Africdn 2008, according to Frost and Sullivan@3Pcited in Grain SA

(2011) 86 per cent of the market share in terms of revenue in the fertiliser industry was shared
between only three companies i.e. Sasol, Omnia and Mareever the research is important in the
industry in other to develop and impex seed, like drought tolerance seeds (DAFF, 2849

Grain SA, 201}

3.11.2Farmers

In South Africa the agricultural industry is divided into commercial and developing agriculture.
According to NAMC (2004) in 2003 the number of commercial maize farmassestimated at
9000. Productiorof maize is composed of maize harvested for a particular season, imports and
carryover stocks from the previous season. Commdarialersproduce about 98 peentof maize

in South Africa, while the remaining 2% is pra@édin the communal area€ommercial maize
farmers are estimate cultivate 3 million hecaresof land and employ abodt50 000 farm
workers(DAFF, 2009).

3.11.3Processing

The primary function of processing is to add vatreform utility to maize (Groenewaldt al.
2003:56). Currently the maize milling industry em@@pproximately 5 300 workers, while the
formal animal feed industry employs an estimatésD@ employee$DAFF, 2009). After the maize
is harvested, the maize kernel is processed by two industri¢isev@et and dry milling industry.
Under thedry milling process the maize kernels are refined to maize.nié& is processed to

samp, maize, grits and maidee, unsifted, sifted, coarse, super and special maize meal.

In wet milling the maize kernel is processed in water during which pure starch is obtaineth&tom

kernels After thesteeping process of 36 hauthe kernel can easily be separated into its various

® This number includes permanent and temporary farm workers
o Steeping process is the process where mazmut in the water to increase the moist content , normally from 14 per
cent to 45 per cent

47



components, namely the husk, starch, gluten and the germ. The germ, gluten, husks and steep water
that are obtained from wet milling are used floe production ofanimal feeds. The animal feed
industry is divided intoa formal feed industry (memberof the Animal Feed Manufactures
Association) and theest,which includes feedlots, smaller feed reils and home mixers (DAFF,

2009).

The commercial feed industry supplies feed to farmed animals in thérg@md some are exported

to other countries. The feed industry consists of about 100 to 150 feed millers of different sizes.
Business forms within the animal feeds industry consists largely of private companies, cooperatives
and converted cooperativeshd top animal feed manufactures are Afgri, Bokomo voere, Epol, KK
Animal nutrition, Meadow feeds, Noordwes voer and Senwesko voere (DAFF, 2012).

Since deregulation, the number of informal milldras increased sharply from 111 to 296.
According tothe National Chamber of Millingcited in DAFF 2009) there are approximately 22
large scke millers that account for 65 peentof all maize meal produced in the countiajor
players in South African include Pioneer food group (Pty) Ltd, Premier food<PLittE milling
company (Pty)Ltd, Ruto mills (Pty) and Tiger brands Ltd, as well as some silo owners such as
NTK. The milling industry was deregulateshtil 1991, which implies that millers ar®w free to

buy from and déto their preferred customers (DAF2009).

3.11.4Handling and storage

Handling and storagelay an important role in the maize industry by storing maize for later use. For
example in South Africa maize is produced once a year but it is consumed throughout a year.
Before deregulation of agricultural markets, farmers were not having their stdiagge.were

selling their maize to the local cooperatives silo because they were not exposed to pridéerisk.
deregulation of the maize industry, 90 per cent ofctiheperatives converted to private companies,
which own 85 per cent of the total storaggpacity, which is currently 16.3 million tonnes. There

are 432 silos, of which 172 are on farm and 260 commercial. The commercial silos are owned by 17
silo owners, accounting for 94 per cent of the available silo capacity within the national grain
storge market. Most of this storage capacity is located in the province situated in the northern parts
of the country (DAFF, 2012). Currently farmer has the following maize storage options after
harvest:

1 Deliver the maize immediately to a miller
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1 Make use of th new storage method in the form of silo bags
T Make use of commercial silo efairm

1 Make use of his/her own erected silo

Silo owners store farmeystocks, grain pools, back to back contracts, and hedge stocks. These
grain stocks are discussed in detalow (NAMC, 2008)

1 Farmers6 stock Under the farmers stock, the maize farmer is the owner of maize. The
maize can either be stored on the farm oa®ilo. In the case when the farmer delivers
his/her maize for storaga asilo, it is not known whethethis maize has been sold or not
since the sale of the maize takes place by meaissibd certificate. When the maize is
delivered to the silaa silo certificate is issued and the maize farmer can decide when to sell
this certificate. The farmer is expmabto the price risk and can hedge against this risk. The

silo owneb mle is merely to store and handhe maize at a specific cost per month.

1 Grain pools: In the case of grain poalgroup of farmers delivers their maizeampool. The
group of farmes appointsan entityto market their maize and sell their maize stock. A silo
owneror a grain tradecan be appointed bie group to administer the pool and provide
services such avandling and storage. The pool is exposed to price risk and therefote ha
behedgel. All price risks and hedging cost are for the account of the specific pool.

1 Back-to-back contracts Back to back contracts refer to the situation where the silo owner
acts as agent of the buyer of maize (millers/processors) and purchases the maize from the
producer. The buyer determines the price and the quality of the grain. The stock belongs to
the buer (e.g.the milling company/processors and not the silo owner). The buyer
determines where and when the stock can be utilized. After the maize has been gurchase

the silo owner acts as the supplier of storage and handling services.

1 Hedge stock With hedye stock the silo owner purchagbe maize from the producer. In
this casehe silo owner becoméle owner who is exposed to price risk. This price risk can
be hedged on the futures market. Any role player in SAFEX can now buy stock from the silo
owner.When the silo owner has hedged the stock on the futures market, he/she is no longer
exposed tgricefluctuatiors andsaves orthe amount that isormally charged for handling

and storage.
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3.11.5 Traders

Traders perform a fundamental and core functioraifree trade environment by moving the
farmeréds produce to domestic or export market
externally and bring products to the processor or the consumer in the domestic market. Grain traders
take positionsforward buyng and selling), assume riskstablish value and provide the real cash
market for grain. Traders include local grain traders, international grain houses and financial
institutions that provide credit facilities. The large traders include Réedhant Bank, Senwes,

Afgri, Cargill, Louis Dreyfus and Verus Farms (DAFF, 212).

3.12Chapter summary

This chapter providedome lackgroundto the South African maize industripoth in theperiod
before deregulation and after deregulation of agricdltmarkets The industryhasa long history

of government intervention lvere the maize value chain was heavily regulated by government. The
government sethe price of maize for farmers and milleesxd the Maize Board controlled the
marketing channel (including exports and impor@yer time however, thendustry has become

unregulated.

The deregulation of the market has lecdtituation where the price of maize is determined by the
forces of sipply and demand. The industry is exposed to international miancets where the
price is heavily influenced by major producing countsesh as théJSA, and by the exchange
rate. The chapter also looked at the consumption and production of maizewortd and South
Africa. Both production and consumptig¢8outh Africa and in the world)f maize are increasing

over time
This chapter also discussed the maize value chain in South Africa. There are many role players in

the maize industry, from product® consumer. Maize is used for animal and human consumption

and it is also used as inputfor other industries.
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CHAPTER 4: RESEARCH METHODOLOGY

4. Introduction

The intention of this study is to identify the factors that affect the hedging decision of the farmers.
This statement is based on the assumption that different farmers have different characteristics,
which in turn lead to different outcomes. This secti®an important part of the study as it will
explain how the researchapproached thiproblemin orderto achieve the objectives of the study.

This is supported by Leedy and Ormrod (2005:@8)0 argue that data and methodology are
inextricably interdependent, as the methodology for a research problem must always take into

account the nature of the data that will be collected in the resolution of the problem.

This Chapter starts with a discussion of tlesearch strategy that is employed, fokalwby a
description of thearea where the study conductéuthe third section theatla requirement and data

source, methods oflata analysis anithe propertieof the data are analysed.

4.1 Research methods/strategies

According to Biggan(2008:82) it is important to use appropriate str@edor research. He
describe research strategy as the method of describing how you intend implementing your
researchi.e. the strategy that you intend adopting to complete your empirical study. sThis i
supported by Musango (2005:25) who explains that research involves thetamplaf a variety of
standardisd methods and techniques in the pursuit of valid knowledge. Scientists aim to generate
truthful knowledge and they are committed to the usebpéative methods and procedures that

increase the likelihood of attaining validity (Mouton, 1995 cited in Musango, 2005:25).

In this studya number of different methods were used to attain relevant and accurate data that is
reliable and valid. AccordingotLeedy and Ormrod (2005) validity and reliability take different
forms, depending on the nature of the research problem, the general methodology the researcher
uses to address the problem and the nature of the data that is collected. For the purisosteiady th

the literature has been reviewed to obtain relevant information relating to the maize industry, price
risk, hedging/forward contracting and the different characteristics of grain farms and grain farm

owner/managers.
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4.2 Study area

This study was conducted in Gauteng province. Gauteng covers approximately B¢uadié®
kilometres which represents only 1.4 pere n t of South Africands su
province in the country. It enjoys a mild climate characterized dynymoist summsrand cool

dry wintes. Most rainfall occurs from October tdarch, with a mean annual precipitation of 668
millimetres(Dentet al, 1989)

Gauteng isusually the fourth or fifth largeshaizeproducing provincen South Africa,delivering
between four and five per cent of the total harviss surrounded by the major maize producing
provinces and is strategically placed as the heartland of the South African ecorajuye 4.1

shows the distribution of agricultural productionGauteng.

CROPS - SUMMER

Province Hubs
Ha % 1 Ha %!
Grain and oil seeds 128,710| 9.2%| 86,538| 16.6%
o [Vegetables 4,890| 0.4% 2615 0.5%
e |Orchards 1,775 0.1% 571 0.1%
» |Flowers 442| 0.0% 209| 0.0%
Remainder 2 221,729 | 15.9% | 115,665| 22.2%
Total 357,546| 25.7%| 205,597 | 39.5%
[ ||Base cadastral dataset | 1,393,353 520,343

" Crop hectares as a percentage of the
base cadastral dataset hectares

% The remainder includes planted pastures,
fallow fields, etc.

Source: [ Preez (2009)

Figure 4. 1: Distribution of agricultural production in Gauteng province
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4.3 Data requirements

Data required in this study will be grouped according to thepsoblems to be resolved. The first
subproblem is to investigate the adoption rate of hedging against price risk by farmers, the second
is to identify the farm andarm owner characteristicthat affect the hedging decisions of the
farmers and the third is to identify the alternative means of reducing price risk. Analysis for these
subproblems will be done based on the responses that will be attained from the questiganaires
copy of which s provided in Annexure 1hat were sent to farmers in the identified maize growing
region. The questionnaire that was sent is designed to obtain relevant information such as how
many farmers hedge, farm and farm owner characteristics that affect thedekgisions of

farmers and the alternative means of reducing price risk.

Through the analysis we may be able to say for example maize farmers who are olddzedge

price risk whether the maize fiamer who is the principal decision maker in the faredge or
whether the maize farmers with more years in the grain industry hedge. This will be achieved by the
estimation ofa probit regression equation for maize producing farms in Gauteng province. The
variables included in the probit regressiomdal ae described inTable 4.1below, with the
accompanyin@bbreviationthe way in which it was measured and the expected sign. The source of
the data is the questionnaiteshould be noted that the useagdrobit regression model or equation

was necessitatl by the fact that the dependent variabbmely thehedging decisionis binary or

dichotomous.

Table 41: List of variables used in the Pobit regression model

Variable Abbreviation Modalities Expected sign
Hedgingdecisions (Forward contracting) HD Discrete

Farm and farmers characteristics

Gender GENDER Male=1, otherwise=0

Race RACE Interval variable

Age AGE Interval variable +/-
Principal occupation PO Farming=0, otherwise=1 +
Highest education HE Interval variable +
Agricultural qualification AGRICQU Yes=0, otherwise=1 +
Principal decision maker PDM Yes=0, otherwise=1

Member of grain association MGA Yes=0, otherwise=1 +
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Number of grain association NGA Continuous +
Radio as source afformation RSOI Yes=0, otherwise=1 +
TV as source of information TVSOI Yes=0, otherwise=1 +
Magazine as source of information MSOI Yes=0, otherwise=1 +
SMS as source of information SMSSOI Yes=0, otherwise=1 +
Internet as source of information ISOI Yes=0, otherwise=1 +
Other as source of information OSOl Yes=0, otherwise=1 +
Consider rain CR Yes=0, otherwise=1

Period in grain industry PIGI Continuous +/-
Size of the farm SOFF Continuous +-
Rent land RL Yes=0, otherwise=1

Proportion of thdarm rented POTFR Interval variable

Area planted maize 2004 APM 04 Continuous

Area planted maize 2005 APM 05 Continuous

Area planted maize 2006 APM 06 Continuous

Area planted maize 2007 APM 07 Continuous

Area planted maize 2008 APM 08 Continuous

Area planted maize 2009 APM 09 Continuous

Bad experience in Forward contracting BEIFC Yes=0, otherwise=1

Farm debt ratio FDR Interval variable +/-
Marketing skill MS Interval variable +
SAFEX course/workshop attended SAFEXCA Yes=0, otherwise=1 +
Determination of spot price DOSP Yes=0, otherwise=1 +
SAFEX efficient SAFEXE Yes=0, otherwise=1 +
Free market efficient FME Yes=0, otherwise=1 +
Free market gives farmers fair deal FMGFFD Yes=0, otherwise=1 +
Is SAFEX expensive ISAFEXE Yes=0,otherwise=1 -
Off-farm income OFI Yes=0, otherwise=1 +/-
Proportion of offfarm income POFI Interval variable _
Insurance INSUR Yes=0; otherwise=1 +
Silo/Storage STR Yes=0, otherwise=1 _
Use local cooperative ULCS Yes=0, otherwise=1 _

4 4 Data sources

The study focuses on maize producers in Gauteng province. In order to get data about maize
producers in Gauteng, two main data sources were used namely a structured questionnaire and

GrainSA. Each of these data sources is described briefly below.
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In the initial round,28 responses were received. After a numiee) of farmers were contacted
individually, a further three responses were receilfé®® number of farmers who were contacted
are farmers who are producing maize for commercial purpose and have at |é8$te886s of
land. In total 31maize farmers faxed and mailed back the complete questionAaicesding to
Koutsoyiannis (197783) if the sample is more than 3isis sufficientfor an analysibased ora

standard normal distribution.

The primary data for this study was collected throagkructured questionnaire survey. According

to Musango (2005:26a questionnaire ia commonly used instrument for obtaining data that is
beyond the physical reach of the researcher. It is used because it helps to obtain data that is buried
deep within the minds, attitudes, feelings or reactions (Leedy, 1997:191). Hosstreictured

guestonnaire has both advantages and disadvantages.

On the advantage sida,questionnaire can be sent to a large number of participants who live far
away from researcher. Another positigeributeis the ability to allow participants to respond to
guestionswith the assurance that their responses will be anonyrsoutey may be more truthful
than they would be in a personal interview, particularly when they are talking about sensitive or

controversial issues (Leedy and Ormrod, 2005:185).

When it comes tdisadvantageshe use of questionnaires often results in low response rates. Leedy
and Ormrod (2005:185) note that even when people are willing to participate in a questionnaire,
their responses will reflect their reading and writing skills and perhagsmisinterpretation of one

or more questions. Therefore these drawbacks need to be taken into account when designing and

using questionnaires.

In this study a questionnaire and letter of request for participation were sent to Gauteng maize
farmers throgh the Grain SA office of public relations. The questionnaire was divided into two
sectionsi.e. section A and section Bection A covered characteristics of the owner or principal
shareholder and farm while section B covered alternative risk managwuknihe suvey was
conducted durin@01Q

% This is what Jaynet al. (2010) recommended as commercial farm for grains
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45 Data analysis and properties

Although a list of the independenanvables is provided inTable 4.1 a list of the transformed
variables for malytical purpose is given in table 4.2. In table 4n2cepresents natural logarithms

and the terme is a mathematical constant, the base of the natural logarithm that equals
2.718281828. All continuous variaklsuch as the size of the farm, the number of membership of
grain industry associations and the experience of the farmers in the grain industry are transformed
into natural logarithms to take care different units used to measure them. For example thheize o

farmis measured in heares while experience in the grain industry is measured in years.

Table 4.2: List of the transformed variables used

GENDER = gender of the farm owner

RACE = race of the farmer

AGE = age of the farmer

PO = principal occupation of the farm owner

HE = Highest education of the farmer

AGRICQU = whether the maize farm owner rasagricultural qualification

PDM = whether the maize farmer is the principal decision maker

MGA = whether the maize farmerasnember of any grain association

INNGA = number of grain association that the maize farmer ha

RSOI = whether the maize farmer gefrain information througtheradio

TVSOI = whether the maize farmer gétformation through television

MSOI = whether the maize farmer gétformation through magazise

SMSSOI = whether the maize farmer gébformation through short message ser(is®S)
ISOI = whether the maize farmer gétformation throughheinternet

OsOl = whether the maize farmer gétformation throughanyother source of information
CR = whether the maize farmer consislsin before hedging

InPIGI = the number of yeathat the maize farmer has been in the grain industry
INSOFF = the size of the farm in hectares

RL = whether the maize farmer renhland

POTFR =theproportion of the total farm size that is rented

INAPM 04 =the number of hectares that were planted with maize during 2004
INAPM 05 = the number of hectares that were planted with maize during 2005
INAPM 06 = the number of heates that were planted with maize during 2006

INAPM 07 = the number of heates that were planted with maize during 2007

INAPM 08 = the number of heates that were planted with maize during 2008
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INAPM 09 = the number of heates that were planted with maize during 2009

BEIFC = whether the maize farmer hiaad anybad experiencein forward contracting crops
FDR = the farm debt ratio of the maize farmer

MS = how the famer rate his/her marketing skill

SAFEXCA = whether the maize farmer has attend&RFEX course/workshop

DOSP = whether the maize famers know how the maize spot price is deteromi$-EX
SAFEXE = whether the maize farmer belistbat SAFEX is efficient

FME = whether the maize farmer belisv#hatthe free market is efficient

FMGFFD = whether the maize farmer beliesvihatthe free market gives farmeagair deal
ISAFEXE = whether the maize farmer believinatSAFEX is expensive

OFlI = whether the maize farmer has-tdfm income

INSUR = whether the farmer inswsis/her crops against natural disaster

POFI = the proportion of the income of the maize farmer thdersved from norfarm activities
STR = whether the maize farmer has silo/storage to store his/her maize after harvesting
ULCS = whether the maize farmer gsthelocal cooperative silo to store his/her crops after harvest

The underlying assumptiofor the dependent variable is that the maize producer milke
decisions that improve his or her welfaildhe dependent variable is 0 when the maize farmer has
ever forward contracted maize again price risk and 1 when a maize producer has never forward

contracted maizeThe hedging decision was the dependent variable in the probit regression model.

4.6 Specification of the econometric model

This study applieaneconometric model to determitige specific characteristics that influence the
hedging decisns of maize farmers in Gauteng. Models provide a systematic and comprehensive
approach to anasg and forecast behawio(Meyer, 2002: 30). According to Tomek (199Gited in

Meyer (2002: 31) the strength of agricultural economics raststs capacity to combine theory,
guantitative methods and data donductuseful analysis of problems faced by society. Gujarati
(2003:517) mentioned that in practice researchers are never sure that the model adopted for
empirical testings the correct ne

The Probitregression equation was formulated as folow

HD = TPO@GENDER+ 'ORACE+ 'ORACE+ 'ORACE+ ORACE+ 'OAGE +
I OAGE +1 OAGE +f OAGE +1 'O AGE +1 O PO +f O HE +f O HE +
[ O HE+f O HE # 'O AGRICQU +f O PDM +f O MGA +1 ) NGA +
I 'O RSOI+ O TVSOI+] 'O MSOI+] 'O SMSSOI+ O ISOI+f ‘O OSOIl +
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O CR +7

InPIGI +1 InSOFF +1 O RL +1 O POTFR +f1

O POTFR +

O POTFR+# O POTFR# O POTFR # InAPM 04 +f InAPM 05 +1 InAPM

Where:

INnAPM 07 +f InAPM 08 +f InAPM 09+ 'O BEIFC+f O FDR +f 'O FDR
O FDR +7

O FDR+f O MS+f O MS+f O MS+f O MS+] O MS+
O SAFEXCA +1 O DOSP +1 O SAFEXE +1 O FME +1f O FMGFFD +
O ISAFEXE +7 O OFI +1 O POFI +1 ©O POFI +1 O POFI +1 O POFI
# O INSUR+ '© STR+ O ULCS+Q

Table 4.3: Explanation of the probit regression equation variables

'O GENDER = 0 if farm owner is male; = 1 otherwise

‘O RACE = 0 if farm owner is white; = 1 otherwise

‘O RACE = 0 if farm owner is African; = 1 otherwise

'O RACE = 0 if farm owner is colored; = 1 otherwise

‘O RACE = 0 if farm owner is Indian; = 1 otherwise

‘O AGE = 0 if farm owner is less than 38;1 otherwise

‘O AGE = 0 if farm owner is at 3D 39 of age; = 1 otherwise

‘O AGE = 0 if farm owner is at 40 49 of age; = 1 otherwise

‘O AGE = 0 if farm owner is at 50 60 of age; = 1 otherwise

O AGE = 0 if farm owner is more than 60 years of age; = 1 otherwise

O PO =0 if the farming principal occupatior 1 otherwise

O HE = 0 if the famer has Grade 12 or lower; = 1 otherwise

O HE = 0 if the farmer has Technicon/cadke diploma odegree; = 1 otherwise
‘O HE = 0 if the farmer has University degree; = 1 otherwise

O HE = 0 if the farmer has postgraduate degree; = 1 otherwise

‘O AGRICQU = 0 if the farmer has agricultural qualification; = 1 otherwise

‘O PDM = 0 if the farmer is the principal decision kes, = 1 otherwise

O MGA = 0 if the farmer is member of grain association; = 1 otherwise

INNGA = number of grain association that the maize farmer have

‘O RSOI = 0 if the farmer get grain information through radio; = 1 otherwise

‘O TVSOI = 0 if the farmer get grain information through television; = 1 otherwise
‘O MSOI = 0 if the farmer get grain information through magazine; = 1 otherwise
‘O SMSSOI =0 if the farmer get grain information through SMS; = 1 otherwise

‘O IS0l = 0 if the farmer get grain information through internet; = 1 otherwise
‘0 0sOl = 0 if the farmer get grain information through other sources; = 1 otherwise
O CR = 0 if the farmer consider rain before hedging; = 1 otherwise

InPIGI = the number of year that the maize farmer has been in the grain industry
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INSOFF = the size of the farm in hectares
O RL = 0 if the farmer rent land; = 1 otherwise
O POTFR = 0 if the farmer does not rent land; = 1 otherwise
O POTFR = 0 if the farmer rent less 25 % of land; = 1 otherwise
O POTFR = 0 if the farmer rent 25 49 % of land= 1 otherwise
O POTFR = 0 if the farmer rent 50 74 % of land; = 1 otherwise
O POTFR = 0 if the farmer rent 75 100 % of land; = 1 otherwise
INAPM 04 = the number of hectares that were planted with maize during 2004
INAPM 05 = the number of hectares that were planted with maize during 2005
INAPM 06 = the number of heates thatwere planted with maize during 2006
INAPM 07 = the number of heates that were planted with maize during 2007
INAPM 08 = the number of heates that were planted with maize during 2008
INAPM 09 = the number of heates that were planted with maizerihg 2009
‘O BEIFC = 0 if the farmer had experience in forward contracting; = 1 otherwise
O FDR = 0 if the farmer has the farm debt ratio of 25%; = 1 otherwise
‘O FDR = 0 if the famer has farm debt ratio of 289 %; = 1 otherwise
‘O FDR = 0 if the farmer has farm debt ratio of 504 %; = 1 otherwise
O FDR = 0 if the farmer has farm debt ratio of more than 75%; = 1 otherwise
O MS = 0 if the farmer has very poor marketing skill; = 1 otherwise
O MS = 0 if the farmer has poor marketing skill; = 1 otherwise
O MS = 0 if the farmer has average marketing skill; = 1 otherwise
O MS = 0 if the famer has good marketing skill; = 1 otherwise
O MS = 0 if the famer has very good marketing skill; stherwise
‘O SAFEXCA = 0 if the farmer has attended SAFEX course/workshop; = 1 otherwise
‘O DOSP = 0 if the famer knows how the spot price is determined at SAFEX; = 1 otherwise
SO AFEXE = 0 if the famer believes that SAFEX is efficient; = 1 otherwise
O FME = 0 if the farmer believes free market is efficient; = 1 otherwise
O FMGFFD = 0 if the farmer believes free market gives farmers fair deal; = 1 otherwise
‘O ISAFEXE = 0 if the farmer believes SAFEX is expensive; = 1 otherwise
O OFI = 0 if the farmer has offarm income; = 1 otherwise
= 0 if the proportion of the income that is derived from nonfarm activities is less than 259
‘O POFI otherwise
= 0 if the proportion of the income that is derived from nonfarm activities is 25%; = 1
‘O POFI otherwise
= 0 if the proportion of the income that is derived from nonfarm activities i$ 8; = 1
‘O POFI otherwise
= 0 if the proportion of thencome that is derived from nonfarm activities greater than 7
‘O POFI otherwise
‘O INSUR = 0 if the farmer has insurance for crops; = 1 otherwise
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O STR = 0 if the farmer has his/her own storage; = 1 otherwise

O ULCS = 0 if the farmer use local cooperative silo; = 1 otherwise

I n the formul ated equation above, bs represe
variables.In represerg natural logarithmss explain in section 4.5his table 4.3 is differentfrom

other tables (Table 4.1 and 4.2) because it explains probit regression equation variable in details.

4.7 The Probit regression model

This paper will deal with the problem of estimating an equation on the basis of data in which the
dependent variable is dichotomous.Probit regression model is used to evaluate the impact of
mai ze farm and owner s6 c haofthemaze farmersiincGauteodn t h e
Probit regression model is used because the dependent variable (hedging decision) is a binary
variable. Inthe theoretical frameworkhe assunption was made that theaize farmerccould hedge

or not hedge. It must also beted that hedging includes cash forward contracting, forward pricing
and hedging with futures and options through SAFEX] thatno distinction was made between

direct and indirecfcash forward, forward pricing, futures and optiomgans of hedging.

According to Gujarati (2003:582) there are three approaches to develop a probability model for a
binary response variable i.e. the Linear Probability Model (LPM), the logit model and the probit
model. The LPM is plagued by several problems, such asnoomality of p, heteroscedasticity of

M, possibility ofthe estimated dependent variable lying outside thiel0range and the gendsal

lower Y values (Gujarati, 2003: 593). When it comes to probit and logit the results that are
obtaired are almost the same. However the researcher believeis ithaasier to estimate probit

modelwith the available statistical softwar8RSS20).

Gujarati (2003:608prgues thathe probit model can be presented based on utility m@tional

choice perspective orbehaviouras developed by McFaddda973) Amemiya (1981) Greene
(1993)and Verbeek (20003howthat discrete modsliwhich are strongly linked to utility theory
have been widely used in economics to invest:i
or more alternatives. Goodwin and Schroeder (1994); Mishra and Perry (288®atchova and
Miranda (2004) hee modelledthe decision making processagriculture as utility maximization
problem for producers.
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Theoretically, gproducer wil always prefer to participate in hedging if it maximizes profit (Bekele,
2004). Mishra and Perry (1999) represeritexproducer profit function as follows:

A . M "3 1 ééééeééeéeéeééeéeéeé. (1)

wherea represents the price received with hedging, r is the spot price, q is the output of the grain
crop,_p _ T _ p isthe proportion of the maize crop sold in the forward contraid,the

total fixed productioncosty i s t he variable cost component a
variable cost associateavith theforward contract andpot transaction. Theey difference between

spot market use and forward contnagtis thatthe spot market entails higher transaction costs to

the producer due to information gathering, service quality and price discovery (Brusset, 2005).

Mishra and Pey (1999) argue thatrofit is stochastic, since output as prices are random variables.

As such, a Taylordés series expansion of equa
averse'( ), implied an expected utility of profit function with observable variable®ims of its

mean (u) and variance ()

~ o~

EUF aOh i 666666666666666666666.  (2)

F a r mbehavi@r is not only driven by the maximization of profit, rather it is the result of a
complex process that is affected by farm and owharacteristics and alternativekrismanagement
tools (Willock et al, 1999). In light of this, upon maximizing the expected utility profit (equation
2), Mishra and Perry (1999) found an expression relating to the prodposfierence to hedge. The
expresion can be related to a set of observable prodwaet characteristics (X), the dfieient

vector (b) and the residual error (U).

> F g(-ééééeééeééeecéeecéeecée ... eé. . (3)

Notably, McFadden (1973) acknowledges that the residual error term represents heterogeneity
across a producerds preference, once the obse

is unobservable, the author appliadi i scr et e ¢ hoi c eothemasd mebningvthe h o

author assumed a dichotomous dependent variable.
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Verbeek (2000) and Bekele (2004) mentioned that with appropriate distributional assumptions on
the error terms, the approach leads to a manageable expression for probabilities bynphied
model. Under this model specification, a standard distribution of the error terms is assumed and it

has a mean of u = 0 and a variance, of o and is symmetric around its zero mean. To
overcome the concern of endogeneity bias, this applicdtother assumes that teeis no

correlation between the error terms.

This particular model applies a probit regres
be of a dichotomous nature. This discrete dependent variable is defined as thefanmagze
preference to hedge against uncertainties, conditional on owner and farm characteristic and

alternative risk management tools.

The e@uation above shows that each producer indicates a preference between two alternatives. A
stochastic utility is associated with each alternative and theenfi@imers choose the one with the
utility is the highest. The distribution of the random variables, which describe the valuations of

alternatives, expresses the distribution of the producer preferences.

4.8 Chapter summary

This chaptedescribed thenethodologyusedto collect and analysthe data. The research strategy,
study area, data sources and data requirament also outlined and described. The variables that
are used in the studyere explainedThe differemn data analysis techniques andalaroperties

were lookedat in detail. A probit regression model was discussed in detail and the reason why this
model was chosen has been highlighted. Also the economic model and equation was specified.
Overall, this chapter dcussed all processes aftaining and anafing all relevant data. The next

chapter presents the analysis and resultsexlata collected.
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CHAPTER 5: RESULTS AND ANALYSIS

5.1Introduction

The purpose of ik study is to identify factors affecting the hedging decisiomafze farmersin

order to achievéhis goal,anumber of sources wetesed fortheanalysis. The data relat® maize

farmers in Gauteng province. The contact details of the farmers were sourced through the assistance
of Grain SA. A gquestionnaire was dgsed to collect data on the characteristics of maizedand

maize farm owners. The results reported in this research focus on a number of aspeasa The d
were analged using Excelnd SPSS 20 to identify the factdisat mostaffeced the hedging

dedsion of the farmers.

5.2 The characteristics of maize farms and farm owners

It is noteworthy to report and examine maize farm and owner characteristics at this stage because
further analysis will greatly depend on the statistics presented imeifjgsd. The first step is to
present the results from the survey data by showing the averages for continuous variablgsdempl

in this study as shown imlle5.1.

Table 51: Mean value of continuous variables

Variable Mean Standard Deviation
Number of business associatioon 3.0323 1.68293
Experience in grain industry 17.1935 8.46333

Size of the farm 993.6129 910.03405

Area planted maize in 2004 598.4839 385.28248

Area planted maize in 2005 588.3548 342.85649
Areaplanted maize in 2006 594.1613 312.9294

Area planted maize in 2007 612.3226 346.77114

Area planted maize in 2008 596.6452 366.29501

Area planted maize in 2009 621.7097 313.17824

The results inrable5.1 indicate thafarmers on average belong td@3siness associatisnwhich is
an indication of extensivaetworking groupsFurthermore, farmers have averagel?7 years of
farming experience ithe grain industrywhich means that most them were farming in the period

before deregulatian
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The aveage size of the maize farm in this study is B84Howeverthese farmers do not only plant

maize, and the area planted to maize fluctuates from year to year, albeit within a relatively narrow
band of around 10 per cent.

The results with regard tilve farm debt ratio are presentedfigure 5.1, which shows that some
38.7 percent of the maize farmers haagéarm debt ratio of less than 25 prmnt while close to half
(48.4 %) of maize farms hawefarm debt ratio of between 25 and 49 pentand12.9per centa

farm debt ratio of 50 to 74 pearent. This is an indication that most farms are conservatively
managed.
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Figure 5.1: Farm debt ratio

Furthermore, @ble 52 showsthata full 71 percent ofthesemaize farmers refaind again a sign

of conservative financial managemenhhe proportions of rented land are presernteBigure 5.2

This indicates that 22.6 per cent of the respondents rent less than 25 per cent of the land that they
operate, and more than 90 per cemitdess than half of their land. Only 6.5 per cent of respondents

rent between 50 and 75 per cent of land and 3.2 per cent rent more than 75 per cent of their land.
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Table 52: Rented land

Characteristics Frequency Percentage
Rent land Yes 22 71.0
No 9 29.0
Total 31 100.0
45
40 38.7
35
S 30
()
& 25
c
820
® 15
10 6.5
; I
0 <25% 25-49% 50-75% 75-100%

Propotion of rented land

Figure 5.2: Proportion of rented land

The results for the general farmer characteristics are presented in Tableeo8silts indicate that
the majority (968 per cen) of the farm owners are maleand some839 per cent of the
respondents are still depeard on farming as their principal occupation. Just over half (p€18
cen) of maize farmers indicate that they have some sort of agricultural qualificatcdndng a

certificate,a diploma andbr a Universitydegree. Over three qua€B3.9 per cent of the farmers

indicated that they are the principal decision makersheir maize farmdt is evident that all the
farmers, with only one exception, areembers of a business association.
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Table 53; Farmer characteristics

Characteristics Frequency Per cent
Male 30 96.77
Gender Female 1 3.23
Farming 26 83.87
Principal occupation Other 5 16.13
Yes 17 54.84
Agricultural qualification No 14 45.16
Yes 26 83.87
Owner principal decision maker No 5 16.13
Yes 30 96.77
Member of business association No 1 3.3

From Table 5.4 it is evident that only 35 per cent of the maize farm owners forward corttracted
maize against price risk, although only 39 per cent of them have had a bad experience in forward
contracting their maize and over three quarters of maize farmers had attended a course dealing with
SAFEX. Most (90 per cent) of the maize farmers indidahat they understand how the spot price

is determined at SAFEX. On the other hand, 55 per cent thought that dealing on SAFEX was
expensive, while fully 94 per cent did not think the free market gave farmers a fair deal even though
55 per cent thoughhe free market was efficient and 61 per cent thought that SAFEX was efficient.

Table 54: Owners marketing characteristics

Characteristics Frequency Per cent
Yes 11 35
Forward contracted
No 20 65
) Yes 12 39
Bad experience
No 19 61
Yes 26 84
SAFEX course attended
No 5 16
o ) Yes 28 90
Determination of spot price
No 3 10
Yes 19 61
SAFEX efficient
No 12 39
Yes 17 55
Freemarket efficient
No 14 45
Yes 2 6
Free market fair deal
No 29 94

66



Yes 17 55
No 14 45

SAFEX expensive

As was shown earlier, most maize farmers in Gauteng have been in the grain industry for some
time. Hgure 5.3 shows that fully 45 per cent of the farmers have been in the industry for more than
20 years, and almost 80 per cent for more than 10 years. There is little doubt that this explains their
conservative financial management, and their unwillingness to make ofi the hedging
opportunities on SAFEX.

Per centage (%)

0.0

0-9 10-19 20 -29 30-39 >40
Period

Figure 5.3: Period in the grain industry

The data shown ifigure5.4 provides further evidence: most farmers in the sample (58 per cent)
are older than 50, while a further 22.6 per cent are between 40 and 50 years old. Fewer than 20 per

cent are younger than 40.
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Figure 5.4: Age of the farmers

It is well known that individuals who have more knowledge hawempetitive advantagever
their counterpartsThere are many sources of information that the maize famersseatoget

information abouthe maize industryand factors affecting the industsych as theveather In this

sources of information for maize farmers.
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50.0

study radio, television, magazines, SNtgernet and others were identified@sentially important
40.0
30.0 226

87.1
8
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0.6
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Per centage (%)

Figure 55: Source of maize information
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Figure 55 indicates thathe majority (87.1%) of the maize farmers get information through
magazines. The secomaost prevalensource of maize information is indicated 3M&S, which is
used by80.6 per centof the maize farmersThe Internet is the third biggest sourcehile the
traditional media (radio and television) are used by fewer than 30 per cent of the fdimeeuse
of SMS and internet indicates that majority of the maize farmers are adoptunggetbéinformation

technology to do business.

5.3 Alternative risk management tools

This section looks at the alternative risk management tools that the farmers can use to minimize risk
in their business. Table 5iBdicates that nostof the maize farmer8 per centgo not have off

farm income i.e. rost derive their incomeprimarily from farming activities. When it comes to
insurance of maize against natural events that can be identified and quantifs{B hper cent

insure th& crops against natural events
Table 5.5 alsshowsthat more than three quadesf the maize farmers do not have their own
storage facilies, while only 22.6 per centhave the cagcity to store their own maize after

harvestingMost farmers use th&torage facilities at their local cooperative.

Table 55: Alternative risk management tools

Characteristic Frequency Per cent
Off farm income Yes 13 42

No 18 58
Insurance Yes 27 87

No 4 13
Own silo/storage Yes 7 22.6

No 24 77.4
Use local cooperative sil{Yes 19 61.3

No 12 38.7

5.4 Hedging versus farm and owner characteristics

As already indicated irChapter 4, different characteristics determthe hedging decision of

farmers Also as indicated earlier, 3&rcentof the maize farmers reported thatytheedged their
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maize against price risk, while5@er centindicated that their do not heddleeir maize. In this

sectionthe hedging decision of maize farmassdiscussed in the context fairm andfarm owner

characteristics. This will be achieved by using multiple cttessilations. Lewelle, Lease and
Schlabaum(1977:302 citedn Nakana, 2009:1Q4reported that cross tabulation s advantage

of high information content in presentation.

Table 5.6indicatesthe percenage of maize farmers that hedge éimak donot hedge in relation to

the age category of the maize farm owrgurprisingly, none of the youngest cohort of farmers

hedge at all, while farmers in the age categord3¥ears make up only some fér cent (3.2 of

35.5 per cent) of those who actually do hedge. Similarly, none of the farmers over the age of 60
hedgedFarmers in the age group 40 to 60 years old make up almost two thirds of the total number

of farmers, and about half of them did hetlgair harvest.

Table 56: Hedging versus age of the maize farmers

Age

<30 30-39 407 49 5071 60 >60 Total

%
Hedgel 0.0 3.2 12.9 19.4 0.0 35.5
Not Hedgel 3.2 12.9 9.7 22.6 16.1 64.5
Total 3.2 16.1 22.6 41.9 16.1 100.0

Table 5.7indicates thénedging decisiom relation toa bad experiencwith hedging that a farmer

may have hadt is generally believed thaihe majority of the maize farmers who do not hedge have

had such dadexperience; bweverthe data inthis gudy does not support this conclusidviost

maize farmers who are hedging hdnael abad experience in hedgingotwithstanding, more than

half of the farmersg1.61per cen) do not hedge andve not had bad experience in hedging.
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Table 5.7: Hedging versus bad experience in hedging

Bad experience No bad experience Total
%
Hedged 25.81 9.68 35.48
Not Hedged 12.90 51.61 64.52
Total 38.71 61.29 100.00

It is also instructive to analyse the hedging decision according to whether the farmer rented in land
or not. The data in Tablg.8 shows thajust more than a third of farmers who rent in land hedge
(25.8 out of 71 per cent). This means that whethefdireer rents in land or not does not seem to
influence the hedging decision, as this is also the proportion of all farmers who hedge. Nevertheless,
Table 5.9 shows that farmers who rent in between 25 and 49 per cent of their land are most likely to

hedge.

Table 58: Hedging versus rent land

Rent land Not rent land Total
%
Hedge 25.8 9.7 35.5
Not Hedge 45.2 194 64.5
Total 71.0 29.0 100.0

Table 59: Hedging versus proportion of rentedland

0 <24 2549 50T 75 >75 Total
%
Hedge 9.7 3.2 16.1 3.2 3.2 35.5
Not Hedge [19.4 194 22.6 3.2 0.0 64.5
Total 29.0 22.6 38.7 6.5 3.2 100.0

In Table 5.10the hedging decisions of the maize farmisranalysedn relation tothe farm debt

ratio. Most of the maize farmers who hedgave aarm debt ratio of 25 to 4Per cent
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Table 510: Hedging versus farm debt ratio

<24 251 49 501 75 757 100 Total
%
Hedgel 9.7 16.1 9.7 0.0 35.5
Not Hedgel 29.0 32.3 3.2 0.0 64.5
Total 38.7 48.4 12.9 0.0 100.0

The following discussion looks at the association between the hedging decisions of the maize

farmers and the perceptionof their ownmarketing skils. FromTable 5.11it is evident thahone

of the farmers who hedged thought that they had very good marketing skills, whilé28hqsir

cen) thought that they hagood marketing skidl Thisrepresents 82 per cent (29 of 35.5 per cent)

of the farmers who hedged.

Table 511: Hedging versus marketing skill of the maize farmers

Average Good Very good Total
%
Hedged 6.5 29.0 0.0 35.5
Not Hedgd 22.6 32.3 9.7 64.5
Total 29.0 61.3 9.7 100.0

Table 5.12 shows that virtually all the farmers who hedged had attended a SAFEX course, while

there are some farmers (12.9 per cent) who have attended a course but who do not hedge. Table

5.13 in turn shows that all farmers who hedge against price riskrstadd how the spot price of

maize is determined at SAFEX. However, most of the farmers who do not hedge also understand

how the spot price is determined at SAFEX, i.e. they understand how the market works.
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Table 512 Hedging versus SAFEX course

SAFEX course No SAFEX course Total
%
Hedgel 32.3 3.2 35.5
Not Hedgel 51.6 12.9 64.5
Total 83.9 16.1 100.0

Table 5.13: Hedging versus determination of the spot price

Determination of spotprice No determination of spot price Total
Hedged 355 0.0 355
Not Hedged 54.8 9.7 64.5
Total 90.3 9.7 100.0

Table 5.14 shows data ¢ime relationship between the hedging decisionthadtelief of the maize
farmers abouthe efficiency of SAFEX. The resultshow that when farmers believe SAFEX to be
efficient, they are more likely to hedge: however, this is fewer than the number of farmers who
believe SAFEX is efficient and who do not hedge. There are also farmers who hedge who do not
believe that SAFEX is efficient: this could be because the banks insist on hedging as a condition for

production loans to farmers.

Table 514: Hedging versus SAFEX efficient

SAFEX efficient SAFEX not efficient Total
%
Hedged 194 16.1 355
Not Hedged 41.9 22.6 64.5
Total 61.3 38.7 100.0

Table 5.15epreserdthe perception of the maize farmers with regards to free market efficiency and
their hedging decisionsThe resultsshow thatwhen a farmer believes that the free market is
efficient, they are only slightly more likely to hedge (22.6 of 54.8 per cent). Nevertheless, when a
farmer believes the free market to be efficient, he or she is more likely to hedge.
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Table 515: Hedging versus free market efficient

Free market efficient Free market not efficient Total
%
Hedgel 22.6 12.9 35.5
Not Hedgel 32.3 32.3 64.5
Total 54.8 45.2 100.0

Table 5.16indicates the belief of maize farmers towards the cost of hedging with SAREX
whether they hedge or not because they think hedging with SAFEX is expdhswevident from

these datahatwhen farmers believe SAFEX to be expensive they are less likely to hedge, but that
more farmers who have hedged believe SAFEX to be expensive than farmers who have not hedged.
This could again be the result of the policy of the banks not to lend for piadacedit unless the

farmer is hedged.

Table 516: Hedging versus SAFEX expensive

SAFEX expensive SAFEX not expensive Total
%
Hedgel 12.9 22.6 35.5
Not Hedgel 41.9 22.6 64.5
Total 54.8 45.2 100.0

5.5 Hedging versus risk managementools

This section repostonthe hedging decisions of maize farmers against alternative risk management
tools. It is generally believed thatostof the farmers do not hedge because they have alternative
price risk management toolat their disposal These risk management tools include-fafin
income, the proportion of offfarm income,insurance, own storage anke use of the local

cooperative silo to store maiZEhe results are discussed below.
Table 5.17depicts the hedging decisions of maizenfersagainst offfarm income The results

show that when farmers have -6éirm income they are more likely to hedge, and conversely when

they do not have offarm income they are less likely to hedge.
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Table 517: Hedging versus offfarm income

Off-farm income No off-farm income Total
%
Hedged 22.6 12.9 35.5
Not Hedged 194 45.2 64.5
Total 41.9 58.1 100.0

We now look at whether the hedging decision of the maize farmers is influenced by whether maize

farmers have insurance agaimnstforesea natural events or not. From 5.1i8is evident that all

maize farmers who hedge have insurance to cover their maize. When it comefatmére wio

not hedge, table5.1®dicates that majority of the maize famers are insuring their maizesagai

natural events that can be identified and quantified.

Si mi |

arl vy,

far mer s

who take

i nsur ance

tend to be substitutédsthere were no farmers without insuramdeo actually hedged (Table 5)18

Table 518: Hedging versus insurance

Insurance No Insurance Total
%
Hedged 35.5 0.0 35.5
Not Hedged 51.6 12.9 64.5
Total 87.1 12.9 100.0

Table 5.19depicts the relationship between the hedging decision of maize farmers and whether
farmers have their own capacity to store their maize afievesting. The resulshowthat when

farmers have their own storage facilities they are far less likely tcehedg

Table 519: Hedging versus own/silo storage

Own silo/storage No own silo/storage Total
%
Hedged 3.2 32.3 35.5
Not Hedged 194 45.2 64.5
Total 22.6 77.4 100.0
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5.6 Factors affecting the hedging decisions of the maize farmers

The purpose athis study is to identify factors affecting the hedging decision of farmers in Gauteng
significantly. This section will attempt to give answers to quest related tdahe hedgingdecision

of maize farmersThe probit regression model was run using the SP@ statistical software. As
mentioned inChapter 4all values of thecontinuousvariables employed in this study were
trangormed irto natural logarithmmin order to take care of the problem of difference in units of

measurement.

The statistical analysis includednumber oftests forcollinearities and heteroscedasticity for the
empirical model.Heteroscedasticity occurs because of the absence of homoscedasticity. The
existence of heteroscedasticity is a major concern in regreasalysis because it can invalidate
statistical tests of significance that assume thatrtbdellingerrors are uncorrelated and normally
distributed and that thewrariancesdo not vary with the effects beingodelled In orderto correct

this, the Weighed Least Squares (WLS) was usd@ujarati 2003. The presence of
multicollinearity among the independent variaeas treated by dropping some of the collinear
variables(Source of information, years that maize farmers contracted his/her maize, coiwmiderat

of rain when hedging, proportion of land that maize farmer rented, bad experience of maize farmer
in forward contractingfarm debt ratio, marketing skill, whether the maize farmer has attended
SAFEX course/workshop, whether the farmer knows how tbé [gfice is determined, perception

of the maize farmer towards free market system and tHamwff income)Gujaratj 2003). Indoing

so, some specification error might occur. Howevhbis is a risk that has to be takeag thé
inclusion ould render themodel overspecified andthere isalsoa need to conserve degeeef

freedom, gien a sample size of 31 abservations

The results of the probit regression model corrected for heteroscedasticity are presented in Table
5.21 Overall the estimated model gghly significant in explaininghe hedging decisions of the
farmers with a chisquared value of 4168.109. Also the model correctly predictegp&06entof

the observationwhich implies that the model is a good fit. It is evident froable5.21 that the

model reveals a statistically significantpact of various maize farmo wner s & ¢ haad act e
alternative means of reducing price risk hedging ddasions. The z test was used st the
statistical significaoe of individual regressorsAccording to Koutsoyiannis, 1977:83) the z tisst

based on the standard normal distributiovd as applicable only if theopulation variance is

unknown, and provided that the sample is sufficiently large (n>30). The level of significance
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chosen is ercentor 95 per centconfidence interval. This means that in making decssioe

allow five times out of a hundred to be wrong i.e. to reject the hypothesis when it is actually true.

In binary regredsn models, goodness of fit is importamut the expected sign of the regression
coefficients and their statistical significance avxen moramportart. It is evident fromTable5.21
that the characteristics of maize fasmand ownerswith a statistically significant impact othe
hedging decision dahe 5 per centlevel include gender, age, agricultural qualification, principal
decision maker, member of grain indusagsociationnumber of grairindustry associatios the
farmer belongs toperiod in grain industry, size of the farmvhether the farmr rents inland,

proportion of offfarm income and insurance.

Table 521: Results ofthe heteroscedasticity corrected probit regression model

Independent variables Dependent variable: hedging decision

Estimates Expected
Parameters (Coefficient) Std. Error z-value Sig (P) | signs
Gender -0.580*** 0.107 -5.439 0.000
Race 0.2000 0.040 0.511 0.609
Age (years) -0.111%%* 0.023 -4.887 0.000 | +-
Principal occupation -0.034 0.064 -0.531 0.595 +
Highest education -0.051** 0.029 -1.747 0.081 +
Agricultural qualification 0.137*** 0.040 3.388 0.001 +
Principal decision maker 0.296*** 0.082 3.626 0.000
Member of grain association -0.651*** 0.111 -5.866 0.000 +
Number of grain associations -0.042%** 0.016 -2.635 0.008 +
Radio -0.042 0.050 -0.842 0.400 +
Period in grain industry -0.029*** 0.004 -6.619 0.000 +/-
Size of the farm 0.000*** 0.000 26.493 0.000 +/-
Rent land 0.196*** 0.041 4.774 0.000
Proportion of offfarm income -0.059*** 0.019 -3.149 0.002 -
Insurance -0.172%+* 0.059 -2.886 0.004 +
Silo/storage 0.064 0.063 1.020 0.308 -
Use local cooperative silo -0.051 0.039 -1.293 0.196 -

Chi-Square = 4168.109; df = 19%wvalue = 0.00; *** Estimate is significant at the 0.05 level; ** Estimate is significant at the 0.10

level; Estimate is significant at the 0.01 level; Number of valid cases = 217; Probit (P)f=&
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The resultsindicate that the gender dfie farmer is negativelyassociated withtheir hedging
decisions but because there was only one female farmer in the sample, this aspect will not be
addressed further. Furthermore, race was a statistically insignificant variable.

The age of the maize farmers is negatively related to hedging decisiodsis statigtally
significant & the 5 per centsignificant level.Meaning the older maize farmers are more likely to
hedge compared to the younger maize farmdowvever earlier in the study (section 5.4) it has
reported that none of the youngest group of maizedesredge. Again in section 5.4 it has been
reported that none of the oldest group of maize farmer hddig.is supported by the results of
other studiessuch asEldemanet al (1980)Fletcher and ®za (1986); Aspluncet al. (1989);
Shapiro and Braen (1989); Mussest al (1996); and Katchova and Miranda (2004) who found
that age has a negative associatith the adoption ohedging. Most of these studies argue that
more experienced farmers have the ability to tieespot market. Barleri and Mé&ienga (2008)
suggested that it may be that younger farmersnayee adsptable and willing to introduce new
products and services and those younger farmers may be more entrepreneurial and willing to

tolerate the risk associated with innovation.

The highest level of education of the farmer has a negative relationship with hedging. In this case
highest education is referred to diploma, degree of post graduate degesso significant at 5

per centlevel. These results show that the highly edied are unlikely to hedgelowever hese

results do not support those found in other previous studies like Heierli and Gass (2001);
Isengildina andHudson (2001) and Olaniyan andédnakine (2008) which found that highest
education is an indication of tiear mer 6 s abi |l ity to process inf
better access understanding and interpretation of information than dtkeosding to Olaniyan

and Okemakinde (2008) formal education is highly instrumental and even necessary to thgrove

production capacity on a nation.

Whether the farmer ham agricultural qualification ipositivelyrelated to hedgingndsignificant

atthe 5 per centlevel. This is supported by Isengildina and Hudson 120tho confirmed that the
relevant (agriculre) education is an indication of the farm@ebility to process information and
cause some farmers to have better understanding and interpretation of information of information
than others. This is consistent with the human capital theory, which teférs stock of skills and
knowledge gained through education and experience.
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Theregression results show that whether the farmer is the principal decision maker on the farm is
positively related to hedging. This is also statistically significanthat5 per centlevel. This
indicates that if the owner spendall of his/herworking time in the farm,t is more likely that

he/she will have more chances of forward contracting

Whether the farmer ia member ofa grain or business related associatiomegatively related to
hedging and the relationship is statistically significaiitis might be due to majority of the maize
farmers do not hedge against price risk (as it is reported in section 5.2). it is also reported that
majority of the maize farmergeathe members of the grain of business related assocfatoiori

one would expect #hopposite result, becauassociations provide opportunities to network with
different role players in the industry and share information. Bruderl and Preisend868) (thve

found that information receiveflom professional networking is often assumed to be more useful,
reliable and exclusive and less redundant than information received from formal sources.
Furthermorethe number of grain or business related associdiaha farmer belongs to is also
negativéy related with hedging behaviour, and is also statistically significant

The source where the farmer gdbeir information about the grain industry hasnegaive
relationship with hedging. However radio as source of information is not statistically significant.
However it was expected that magazine as medium of information will be positively related to
hedging and be significant, as majority of the maize fasnmige magazine (see figure 5.5) to get
information about the grain industr@ther studies like Barbieri and Mshenga (2008); Groenewald
et al. (2003) have found positive relationship between adoption of new strategies and access to

information.

The period over which the farm owner has been in the grain industryshasgative relationship

with hedgingand b statistically significant athe 5 per centlevel. This implies thatftarmers who

have been in the grain industry fatong time are not hedgindgdowever in this study it has been
reported (figure 5.3) that majority (more than 50 per cent) of the farmers have been in the grain
industry for less than 20 years. The reason for a negative relationship might the results of the
learning curve of the nemaize farmers about the industry as a wholeese resultarecontrary to
expectationasit was pected thathe relationship wuld be positive as studige.g. Davis et al,

2005) have found that farmers who have more years of farming experience are willing to hedge
large amount of their crops. However Daws al. (2005) confirmed that a more experienced
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farmer may be more accustomed to the previous regime of market i@gudaid maytherefore

forward price at a lower level.

The results indicate that the size of the farm dpsesitiveand statistically significantelationship

with hedging- the large the farm, the highethe chances of hedging. This supmatte results of
previous studies (Goodwin and Shroeder (1994); Mussat. (1994); Mishra and Perry (1999);
Startwelleet al. (2000); Ueckermanet al. (2008); Katchova and Miranda (2004) which found that
large farms have a greater preferefamehedging Sartwelleet al. (2000) argued that largéarms

have economies of scale in terms of learning how to use marketing tools and collecting marketing

information.

Whether the farm owner remiand is also positively related to hedgingnd is statistically
significant atthe 5 per centlevel. These results weras expected it is believed thatn order to
secure income or reduce risk she or he must hétieplging can assist farmers to secure funds as it

can be used as guaranteed income

The proportion of th® w n eincamithat is earned offarm is alsonegatively related to hedging
and isstatistically significant. This indicates thes the proportion obff-farm income increasghe
maize farmebecomes less likely thedge. Thiconfirms the finding oiVelanda et al (2009) who
found that farm owners witla low level of offfarm income tend to hedge. Turvend Baker
(1989) and Gabriel and Baker (1980) also suggeatedhverse relationship between dfrm
income and hedging adf-farm income isa substitute for hedging

In the same veinwhether the farmer inses his/her crops against nauevents that can be
identified and quantified igslso negativelyrelatedto hedgingand statistically significant athe 5

per centevel. This shows that maize farmers are using insuranaeaternative risk management
tool. This confirms Coblet al. (2000) who found that farmers who use insurance are more likely
not to hedge.

5.7 Chapter summary

This chapter providechin analys of the results relating to the maize famnd farmowner
characteristics that influence the hedging decisions of maize farmers in Gauteng province. The

results show that only 3%er centof the farmers indicated that they hedge. Most of the farmers have
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been in the maize industsyncebeforethederegulation of agricultural marke&nd aranembers of

at least 3 business associations.

The chapter identified factors affecting the hedging decision of the maize farmers. The probit
regression model was used to estimate those factors. The probit regression model was run using the
SPSS 20 statistical software to identify those factors tletsianificant. The 5 percent level of
significance was adopted. It has been found that not variables in table 5.21 are statistically
significant at 5 percent level and others were omitted because challenges that they may cause in the
model. It has been fowl that only gender, age, highest education, agricultywalification,

principal decision maker, member of grain association, number of grain association, period in the
grain industry, size of the farm, whether the farmer rent land, proportion-&droffincome and

insurance are statistically significant at 5 per cent level.
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CHAPTER 6: CONCLUSION

6.1 Introduction

The main objective of the study was to determine the factors that affect the hedging decisions of the
maize farmers in Gauteng. Ttobjective was considered very important because it is believed that
these factors will facilitate the destination between attributes (both for maize farm and owner) that
are more important in terms of the hedging decisions. The second objective wasnondetiee
adoption rate of the risk management tool by farmers. This objective is also important to give
indication of whether farmers are using the instrument that was developed for them to protect
themselves against price risk. The other objective wadetatify alternative means of reducing

price risk that the farmers can use to protect themselves against price risk.

6.2 Adoption rate of hedging against price risk

In the case were the objective was to determine the adoption rate of price managemita®
been found that only 3per centof the maize farmerthat respondetiedge against price risk. This
shows that most of the maize farmers are not utilizing price risk management tools. Otlesr studi
have found that even after ®ars of deregulation of agricultural markets, farmers are still not
protecting themselves against price riskthis case the might be due to the learning curve of the
farmers who entered the maize industry after deregulation of the maize value BairhrAfrica.

The following section discusses factors that are believed to influence hedging decisions.

6.3 Characteristics affecting hedging decisions of maize farmers

In the case were the objective was to identify factors affecting the hedging dedidias been

found that most of the farmers who hedge atevéen the age of 50 to 60 yeafrfie results show

that no farmer at the oldest group hedge against price risk. Even at the youngest maize farmer
group, no farmer hedge against price risk. Thsags that farmers who hedge are at the middle age
(more than years but less than 60 years of age). The reason for this might be that youngest maize
group farmers are still at the learning curve of the industry, while the older maize farmers group do
not helge because their used to the old regime, where their guaranteed the maize price during the
production cycleWhen hedging is associated with bad experience, it has been found that most of

the farmers who hedge have bad experience in hedging where thieithtty have lost some prafit
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However most of them who donoét h e dhgsesho@sothatn o t

most of the farmers do not hedge because they

When edging is associated with lath@t is rented, it has been found that, most of the farmers who

rent land hedge; these results indicate that maize farmers who rent land want to protect their
income. Also most of the farmers who hedge, rank themselves as having good marketing skill. This
shows that maize farmers have confidence in their marketing skill. Most of the farmers who hedge
have attended the course that explain how SAFEX works and how the spot price is determine at

SAFEX. This indicates attendance of courses enhance the undergtahfirmers.

When it comes to perception of the farmers against hedging, it has been found that most of the
maize farmers who hedge against price risk believe that SAFEX and free market is efficient to
determine the price. This shows that the farmeidetstand how SAFEX works. However it has
been found that all farmers who hedge do not believe that free market gives farmers fair deal. This
is the results that most of the maize farmers have been in the grain industry before deregulation of
the agricultwal market, where the price was fixed by government during the production stage and

farmers were subsidized.

In this study probit regression model was used to identify factors affecting the hedging decisions of
maize farmers in Gauteng province. The chemastics of maize famer with a statistically
significant impact on hedging decision include gender, age agricultural qualification, principal
decision maker, member of grain association, number of grain association and period in the grain
industry. The baracteristics of maize farms that are statistically influence the hedging decision
include size of the farm and land that is rented. This confirms the fact that business performance is
influenced by both owner and farm characteristics. Farm characterisélp farms in the

mobilization of resources like information, technology and marketing.

6.4 Alternative means of reducing price risk

The third objective of the study was to identify the alternative means of reducing price risk. From
the study it has e found that most of the maize farmers do not have off farm income. Opfr42

centof themaizefarmers have indicated they have-t#fm income. This result indicates that most

of the farmers derive income from on farm activities. Majority of the maize farmers who hedge
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derive their income from offarm activities. This indicates that most of thenfars haveff income

to supplement their on farm income.

The study has found that majority of the farmers have insurance to protect themselves against
unforeseen natural events. All farmers who hedge have some form of insuysldaensurancejo

protect their crops against natural disaster. This shows that farmers are not just concerned about
price risk, but also production risk that caacause by natural disasters. It also has been found

that most of the farmers do not have the means to storentlagie at their own premises. This
indicates that farmers do not have means to store their own maize after hgrpesitnd. Probit

model wasemployed to identify factors that are believed to be alternative means of reducing price
risk. It has been founthat insurance and efrm income are statistically significaat5 per cent

level. This confirms that alternative means of reducing price risk are important towards hedging

decision of the farmers.

6.5Recommendationsand further studies

1 The study hadound that most maize farmers are not hedging against price volatility.
Therefore this shows that farmers must be made aware of the importance of forward
contracting his/her crop. This can be achieved through training, practical training is

important becase it is well known that people can lean more by practicing.

1 There are many studies other external factors that might influence the hedging decisions of
the farmers which were not accounted for in this study. These may include the location of
the maize farmers, the type of the maize (yellow or white), distancdlersar silo, etc. A
study that takes into account all these factors would be a valuable contributibe

existing literature on the subject.

1 The studies that focus on the relationship between agricultural sector and the rest of the
economy must be oalucted in other to advice policy makers and decision makers. Price of
maize is influenced by the rest of economy as it is internationally traded. This kind of study

can have practical value to policy makers, decision makers and farmers.

1 Another set of esults may be of interest to policy makers. This study reveals a negative
relationship between hedging and the period in which the maize farmer has been in the grain
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industry. This finding suggests that farmers do not understand the new system where the

price is not guaranteed at the production season.

This study also identified certain producer characteristics, which increase the probability of
hedging. For example owner of a large farm. These results can be used by educators to
better tailor their traimig programs to the specific needs of the audience they address. Also
whether the maize farmer has the highest education is negatively related to hedging. While
the maize farmer who has agricultural qualification is positively related to hedging. This

confirmsthat training of farmers should be tailor made for them to meet the specific needs.
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Annexure 1: Covering letter and Questionnaire
Dear Maize Farm Owner/Manager

The Department of Agricultural Economics at thmiversity of Stellenbosch is appealing for your
assistance. The assistance requested is in the form of a few minutes of your time.

We are busy conducting a study aimed at investigating factors affecting hedging decisions of farmers. The
overall aim ofthe study is to advance an understanding of factors that affect the hedging decisions of
farmers. Policy makers, commodity trader and researchers as well as other stakeholders want to know why
futures market has f ai |l e dtion. @hisastudy atempts tognvestaydteewhy f ar
farmers hedge or not. Role player will be able to use the results of this study to educate maize producers and
processors in the use of forward pricing methods in price risk management, and consequently adtl als

more value to industry body of knowledge.

What we would like to ask you is to help us with the collection of valuable data that we need to successfully
conduct this study. We have included a questionnaire that we would like you to fill and thatkeviio

more than fifteen minutes of you time to answer. We humbly request you to complete it as accurately as
possible.

Should you have any question or query, please do not hesitate to contact us through the following:

Cell :083 7311273

Fax :086540463

E-mail : maineo@gmail.com

Thank you for the courtesy of your assistance

Yours Sincerely

Maine Mofokeng
Study Leader: Prof Nick Vink University of Stellenbosch (Agricultural Economics)
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MAIZE STUDY QUESTIONNAIRE
Section A: Owner/Principal shareholder and farm characteristics

| 1. Gender: | Male | Female

| 2. Race: | White | African | Coloured | Indian

| 3. Age: | <30 [ 30i39]40i49][50i60 |>60

| 4. What is your principal occupation? | Farming | Other |
5. Highest education Gradel2 or | Technicon/College| University degree | Postgraduate
qualification completed | lower diploma or degree degree
6. Do you have an agricultural degree, Diploma or certificate? | Yes | No
7. Is the owner/principal shareholder the principal decisiaker? | Yes | No
7.1. If no, who makethe decCiSioNS?..........cc.uveuieiiiiiiiiiiiiiiiiicee e
8. Is the owner/principal shareholder a member of any business or grain associati{ Yes No
8.1 1If yes, how many?..........cccoeeeviiiiiiiiiiiniii
9. How do youwget information about Radio | TV | Magazine | SMS Internet | Others
maize/grain?
10. Do you ever forward contracted your maize crop against price risk'j Yes | No
10.1. If yes in which year(s) | 2004 [2005 [2006 |2007 | 2008 | 2009
10.2. If yes to 1, do you consider rdiafore you forward contract? | Yes | No

| 11. How long you have been in the maize/grain industry?..................cccunev....

| 12. What is the total size of your farm?.........................
13. Do you rent in part or all of your land? Yes No
13.1 If yes, what is the proportion of the farmland that is rentd <25% | 2549% | 50-74% | 75100%
14. What is the number of hectard 2004 2005 2006 2007 2008 2009

that you planted to maize in the
following years

| 15. Have you had any bad experiences in forward contracting your crop (maize)?| Yes [ No |
16. What is your farm debt ratio (Farm debt| < 24% 257 49% | 507 75% | >75%
ratio= [farm debt/farm assets] x100)?
17. How do you rankour marketing skill | 1 very 2 Poor 3 Average | 4 Good | 7 Very
Poor Good
| 21. Have you ever attended a SAFEX course/workshop? | Yes | No
| 18.Do you know how the spot price of maize is determined on SAFEX? | Yes | No |
| 19. Do you think SAFEX is efficient imanaging price risk? | Yes | No |
| 20. Do you think the free market is efficient | Yes | No |
| 21. Do you think the free market gives farmers a fair deal? | Yes | No |
| 22. Do you think forward pricing with SAFEX is expensive? | Yes | No
Section B: Alternative risk management tools
1. Do you have offarm income? Yes No
1.1 If yes, what is the proportion of your total income thal <24% | 2549% | 50-75% | >75%
generated from offarm income?
2. Do you insure your crops against natural events that can be ideatifle| Yes No
quantified (e.g. hail, drought, fire, wind, etc)
| 3. Do you have your own silo/storage? | Yes | No
[ 4. Do you use the local esperative silo where you store your maize? | Yes | No

Any further comment(s)

Thank you very much for your time and effort
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