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ABSTRACT

Pre-democratic South Africa was highly regulated by the apartheid government with the
black small-scale farming community actively marginalised. Following the deregulation of
the South African agricultural market came the opening up of the market to accommodate
these small-scale farmers and also the introduction of South African Futures Exchange.
South Africa has done well in terms of development of ICT over the past years, making it a
country with characteristics of both first and third world countries. This study aims to assess
the agricultural commodity exchange market and how small-scale farmers may participate
more actively in the market. This study finds that though South Africa has world class ICT
infrastructure this has not made it easier for small-scale farmers to enter the agricultural
market and value chain. The study finds that there is little or no participation by small-scale
farmers in South African Futures Exchange. It finds that mobile phones and applications
may be the way forward in the efforts to ensure their participation in the commodity
exchange market through provision of services such as price discovery and price risk
management as is the function of South African Futures Exchange. It is also found that there
is need to invest in high value agricultural products in order to benefit more from commodity

exchanges.



To my nephew,
Chris 111



ACKNOWLEDGEMENTS

To be where | am today, it has been a result of the collective efforts of a number of people.
Firstly I would like to give all the glory to God, because without Him | am nothing. Even
though it has been a difficult couple of years, | thank Him because in spite of all my

challenges, | managed to pull through. Thank you Lord.

| would also like to acknowledge my family, for all the support they have given me as | have
pursued my postgraduate studies, to my parents Mr and Mrs Musiyarira, my sisters Rumbie
and Ruvimbo, my brother Grant and my sister-in-law Pamela, for the financial and moral
support. | would not have made it this far without all of them. Last but not least | would like
to also thank my supervisor, Dr Ephias Makaudze, who through his tight schedule has
managed to find time to assist me while |1 was doing this thesis and setting me in the right

direction.



TABLE OF CONTENTS

DECLARATION ...tttk bbb £ 2454 £ £ b e b e b e b a8 a8 e s et a5 e e bbb et e b e b e R et e s ee et ee b e b eberererenas ii
ACKNOWLEDGEMENTS. ...ttt ettt bbb et £ £ s £ e b e e b bR e s e et e ee bbbt e bbb e s e e e s s e v
LIST OF TABLES. ..ottt bbbt £ £ £ £ e e e bR R e R et e £t b ket et e b e b e e e e e e enen viii
LIST OF FIGURES ..ottt ettt ettt bbb s et £ e b bbb R e R et £t s et bbbt et s e et ee s et s ix
KEYWORDS ..ottt bbb bbb E bbbt b b bbb bbbttt X
ABBREVIATIONS ...ttt bbbt bbb bbb bbbttt b bbbt Xi
CHAPTER 1: INTRODUGCTION. ...ttt bbbttt bbbttt b bbb 1
IR = Tod (o o1 T ST 1
1.2 ProBIEM SEAIEMENT ......cuiitiieieie et bbbt b e bbb bbb bbb et ebe e bt b 4
1.3 ODJECHIVES o 1 e TR, |1 s1 s et asssresenaesresennssresennssrenennssresennssrens 5
1.4 RESEAICH IMETNOUS ...t et b et b et b bbb bbb et sb e b 5
1.5 DALA SOUICTES ....evvereiarete ettt ettt bbbt b ket h et 44t eh b £t et e et e bt E e b e s et e nn e bt bt eb e e et e e e r e bt b en s 6
1.6 Limitations .........ccvvevvevierveenee e R T R R TR G E T gf dlp e e vevveresresessessesesssssenesssssesssnsssesesnssresensssrns 6
L7 SITUCTUIE ... e bbb bbb e bbb e e b e 6
CHAPTER 2: COMMODITY EXCHANGES AND ICT ..ottt 7
2.1 INEFOAUCTION ...ttt h e bRt e bRt et e Rt e e bt nr et eR e en e an e nn e e et e nn e enennes 7

F 2 = - Tod (o {10 T SR 7
2.3 Relationship between ICT and agriCUIUIE ........c.oiiiiiiiieee bbb 8
2.4 More developed coOmMmMOity EXCRANGES .........coiiiiiiiiieree bbb et 9
2.4, 1 UNIEO STALES ....eveeieire ettt ettt b e et b et r ettt r e nr e nn s 10

2.2 INGIA. ..t £ bbb bbbttt b bbbt 11

2.5 Commodity €XChaNGES TN ATFICA......co.eiiieiiiieiee et e e bbb enes 12
The Agricultural Commodity EXchange for AfFiCa........ccooveiiiiiieieeee e 16

2.6 Commodity eXChaNGE MOGEIS ..ot bbbt e e bbbt ens 17
2.7 Market iNfOrMAatioN SYSIEIMS ... .c.uiiiiiiteiiee ettt sttt b et sttt sttt e bt 17



PR ST O] (o] (V1] o] o APPSR 18

CHAPTER 3: THE SOUTH AFRICAN AGRICULTURAL MARKET ..ottt 19
BLL INEFOAUCTION ...ttt bRt b e n et r e 19
KT ¥ Tod (o | {10 o P 19
3.3 Small-scale farmers in SOUtN AFFICA .......ovvvirieircre e 22
I N [ Tol0 (0L T ] [0y P 23

341 Pre-0er@QUIATION. .. ..eiui ettt bbb et b bbb bbbt b e b 24
3.4.2 Deregulation T0 PIESENT .........ciiiiieiite ettt bbbt b bbb e bt b bbbt b 25
3.5 Government support for Small-SCale TarMEerS .........cccviii i 26
T I I Y I SRR TOUPPRORTRN 26
35,2 CASP ..ttt b et te bR e bt Re bt e R e e be b e te et et reere et ere et 27
T B Y 1Y 1P TOUOPURTRIN 28
BB A AGEIBEE ... ittt ettt et sttt Re et t Rt bet R b e R bt R bbbttt et e r e bbb 28
3.6 Marketing constraints of Small-Scale farmers ... 29
3.6.1 Inadequate acCeSS t0 FINANCE ........c.eiviiiie ittt te e beeae e 29
3.6.2 Inadequate access to market iNformation ..o 29
3.6.3 Inadequate INFraStFUCLUIE ...........ocii o re et e st e raesraenaeanee s 31
3.6.4 Inadequate tECANOIOGY.........o.iiii bbb 31
3.6.5 Inadequate quantity and quality Of OULPUL..........coeiiiiiiiie e 32
3.7 South Africa’s cOMMOAILY MATKEE ......ccviiiiiiiiieiieie et 32
BB CONCIUSION ...t r ettt ettt b R Rt et n s 33

CHAPTER 4: ASSESSING THE AGRICULTURAL COMMODITY EXCHANGE MARKET .............. 34
Nt 1o T [ Tod o o P 34
4.2 Small-scale farmer participation in commodity MArketS..........ccocereiiiiiiiieiis e 34
4.3 Analysis of historical ICT infrastructure INAICALOIS .........ccoiriiiiiiiires e 34

4.3.1 FiXed telephone TINES ........oouiiiii ittt ettt bbb eneas 35
4.3.2 Maobile cellular SUDSCIIPLIONS .......coiiieieiiie et s 36
4.3, 3 INTEITIEE USEIS ..ttt ettt ettt b bttt s e bt s bt e s bt e eb e ekt e mb e e h b e ebe e eb e e b e et e e sbesbeesbeesbeenbeennas 37
4.3.4 Broadband INTEINET USEIS .......oiuiiiiieieie ettt sttt sttt b ettt sb ettt e et et sbesbesbeeneas 38
4.3.5 SECUIE INEIMEL SEIVELS ....viviieiteeeeereetesee st estesteste s e eseeseeseestestesbesseaneeseesetesteasesseeseeseensesseseesresseasens 39



4.3.6 MODIIE PNONE COVEIAQE. ... c.viiveieiteereeieie sttt steste s e e e et este st e s teesa e e e e e testestesreeseereenseaeseesresreanens 41

e T 1110 T 1 A PP U PSP UROVPRTRRTPR 41

4.4 Analysis of South African national agricultural StatiStiCS .........cccviviiviieciieiercc s 42

4.5 CaSe STUAY OF INGIA......veeetiitiieeieite ettt et b et b bttt ne et eb e bt b b e b e 45

4.5.1 Commodities to be reviewed: Cardamom and Mentha Oil ...........cccvviiiiiiiiiiiin e 45

4.5.2 Market Development: ICT environment for agriCulture ..........c.cceoeveieievesinse e 48

4.5.3 Price discovery and price risk ManagemeNt...........coieiiireiiireiesenieesre e sne e 50

4.5.4 MaIN 18SSONS TEAINT. ...ttt sttt b et st e st beene e s e et e besbesbesbenneas 50

4.6 Harnessing mobile phone use: International VIAENCE .........ccoovviiiiviiecicerc e 51

4.7 Development implications for the agricultural Market............cccocoviviiiieeieieic s 53

4.8 Potential use of commodity exchanges with small-scale farmers in South Africa..........ccccooevieiiininnnn. 54

4.9 CONCIUSION ...ttt bbbt b et s e b e bt b e b e bt e Rt e s b e e ekt eb e eb e e bt e bt e b e et e besb et e ebeebeenes 55

CHAPTER 5: CONCLUSION ..ottt ittt iesss e raass et ae s tesbe s atessessasesbessasesbessesessessasessens 57

[ TT o] [0 - o] )V SRR 59

APPENdIX ..cvvvrereennerernnerernsrereeresrenesrenene A A L s 67
LIST OF TABLES

Table 1.1: GDP composition DY SECION (2012) .....ccviiieiiieiieeie et sttt sta e be e sae e s e e sreesaeenas 1

Table 3.1: Production of major crops and horticultural products (2010) ........ccccveoveierenrniennnereeee e 20

Table 3.2: Gross value of major agricultural production (2010) .........cccorereiiieneienenee e 21

Table 4.1: Farming activities by province and geographical region (2002) .........cccceverenireninieniieierene e 42

Table 4.2: Number of farming activities according to selected crops (2002) .........ccovevveveriesieeiieeseese e 44

viii



LIST OF FIGURES

Figure 1.1: Composition of the black agricultural sector (2000-2007)........ccccvureirenerinenieiseneese e 3
Figure 2.1; The NeW trading SYSIEM ... .ccuiiiieiesieeeeiee sttt e et e s te e s e e sa e e et e bestestesseeneeseeeesaeseesresrenreas 14
Figure 4.1; Fixed telephone lines per 100 people (L1997-2011) .....cccievereieiisieeieieesiesie e se e sse e e e e eneas 35
Figure 4.2: Mobile cellular subscriptions per 100 people (1997-2011).......cccoiriirireiinenieiniereeesieseeesieseee s 36
Figure 4.3: Internet users per 100 people (L1997-2011).....cc.ccuririiiriiiirieieiesieeese et 37
Figure 4.4; Broadband subscriptions per 100 people (2002-2011)......ccccceieirsieiieiieriesesieseseeeeeeseeseesesesseennas 39
Figure 4.5; Secure servers per 1 million people (2001-2012).......c.ccccieieieieiesieeieiiesiese e e e ee e e e e seeneas 40
Figure 4.6: Level of availability of service or facility (2000).........ccoceveiieiiiisieeieie e 43
Figure 4.7: Production of cardamom in India (1997-2012) .........ccviriiiriiniiriiieineeeesieeee s 46
Figure 4.8: Cardamom spot price trend (2011-2013) ....cc.oviiriiiiiiiiiinieieiesie et 46
Figure 4.9: Production of natural mentha oil in India and China (1993 — 2006) ..........cccccevverieresiesie e 47
Figure 4.10: Mentha oil spot price trend (2011-2013).....ccciiiiiiiiiiiii s se e sre e sre s 48
Figure A.1: Agriculture map 0f SOULN ATTICA ..o 67
Figure A.2: Vodacom Cellular Network (GPRS COVEIAGE) ......cuvitiiiriiiiiiieiinieieiisteeeiesie ettt 68
Figure A.3: MTN Cellular Network (GPRS COVEIAQER) ....vviiiiiiiieiieiieeieeieesteesiessesssesseestaesseesaessaessesssesssesssesnnes 69
Figure A.4: Vodacom Cellular Network (3G COVEIAJE) .....ccuviiueiiiiie i e st esteete st e st sta e teete e e e e e e sne e 70
Figure A.5: MTN Cellular NetWork (3G COVEIAGR) ....c.ervireiiiriiieiirieieicsie ettt 71



KEYWORDS

Commodity exchange, Information and Communication Technology (ICT), small-scale
farmers, warehouse receipt system, South Africa, commodity markets, market information

systems, mobile phones, price discovery, price risk management



ABBREVIATIONS

ACB
ACE
AgriBEE
AMD
ASCE
BBBEE
CASP
CBOT
CME
DBSA
DFlI
ECX
FAO
GDP
ICEX
ICT
IDEAA
IFAD
IMF

ISP

Agricultural Credit Board

Agricultural Commodity Exchange for Africa
Broad-Based Black Economic Empowerment Framework for Agriculture
Agricultural Markets Division

Abuja Securities and Commodity Exchange

Broad based black economic empowerment
Comprehensive Agricultural Support Programme
Chicago Board of Trade

Chicago Mercantile Exchange

Development Bank of South Africa

Development finance institution

Ethiopia Commodity Exchange

Food and Agriculture Organisation

Gross domestic product

Indian Commodity Exchange

Information and Communication Technology

Initiative for the Development and Equity in Agriculture
International Fund for Agricultural Development
International Monetary Fund

Internet service provider

Xi



IVR

KACE

KCBT

LRAD

LRP

MACE

MAFISA

MCX

MIS

NCDEX

NMCE

NYBOT

NYMEX

SAFEX

SMS

SSA

UCE

UNCTAD

USAID

VSAT

WAP

WFP

Interactive Voice Recognition

Kenya Agricultural Commodity Exchange

Kansas City Board of Trade

Land Redistribution for Agricultural Development
Land Reform Programme

Malawi Agricultural Commodity Exchange

Micro Agriculture Finance Institute of South Africa
Multi Commodity Exchange of India

Market information system

National Commodity and Derivatives Exchange Limited
National Multi-Commodity Exchange of India Limited
New York Board of Trade

New York Mercantile Exchange

South Africa Futures Exchange

Short message service

Sub-Saharan Africa

Uganda Commaodity Exchange

United Nations Conference on Trade and Development
United States Agency for International Development
Very Small Aperture Terminal

Wireless Access Protocol

World Food Programme

Xii



ZAMACE  Zambian Agricultural Commodity Exchange

ZIMACE Zimbabwe Commodity Exchange

Xiii



— CHAPTER 1 -

Introduction

1.1 Background

South Africa commands the largest economy in Africa. Its economy is mainly composed of
services and industry, with agriculture contributing a small percentage (2.6%) to the gross
domestic product (GDP) (Table 1.1 below). The services sector has the highest contribution
to GDP at about 68%, while the industry sector contributes about 29%. Agriculture provides
about 70% of intermediary inputs for the manufacturing industry (The World Factbook,
2012). Though contributing a small percentage to the economy, agriculture supports the
livelihood of approximately three million South Africans. Over the years, several changes
have been made in the agricultural sector particularly in terms of policy adjustments. Some
of the changes were experienced before the country’s change from apartheid rule to
democratic rule in 1994, while more changes were implemented in the aftermath by the new

government.

Table 1.1: GDP composition by sector (2012)

Sector Contribution to GDP

Agriculture 2.6%

Industry 29.3%

Services 68.1%

Source: The World Factbook (2012)

Pre-democratic South Africa’s agricultural markets were highly regulated by the apartheid
government (OPM, 2000:3). The farming sector for the black community was marginalised
actively by this government. Preference was given to the white farmers such that the

majority of the policies and support programmes in place at that time were directly in favour
1



of them. There were a few agro-processing companies dominating the agricultural market at
that time. Also, there were several control boards governing production in the different
agricultural sectors at that time. Due to a number of investigations by official researchers
into the marketing of agriculture, the need for deregulation was realised (OPM, 2000:2).
Some agricultural reforms were then instituted resulting in the removal of some of the power

from control boards.

The new South African government in 1994 was faced with two options, that is, to either
continue with the deregulation process or to reorient the control boards to assist small-scale
farmers (Vink & Kirsten, 2000). They decided to deregulate the domestic market as the
reorientation of control boards was neither economically nor politically feasible. This
decision was accompanied by the Marketing of Agricultural Products Act of 1996, which
changed the situation from a government-regulated market to a deregulated market. In light
of this, the characteristics of the agricultural market began to change as well.

The number of small-scale farmers has increased since 1994 as a majority of them were
previously racially disadvantaged and could not actively participate in market activities.
According to Aliber & Hall (2010) there are over four million black people who are involved
in the farming sector and are representing two and a half million households. The graph
below shows the composition of the black agricultural sector of South Africa based on the
Quarterly Labour Force Survey from 2002 to 2007. The majority of black farmer are small-
scale and subsistence-oriented farmers. The issue of food security is therefore a major focus
for these farmers. A significant proportion (less than 10%) of black farmers is “commercial”
farmers (Aliber & Hall, 2010).



Figure 1.1: Composition of the black agricultural sector (2000-2007)

6.0 B Main source of food B Extra source of food
@ Main source of income W Extrasource of income
50 O Leisure activity/hobby [

Number of people (millions)

Source: Aliber and Hall (2010) (using Labour Force Surveys)

Small-scale farmers face several constraints that hinder them from participating in the
agricultural supply chain. Some of these constraints are lack of access to information, lack of
technology and farming skills, and inadequate access to credit and infrastructure. The
majority of these constraints are as a result of the effects of apartheid which left a huge gap

between the rich and the poor.

The South African government came up with some support programmes to directly deal with
the problems of small-scale farmers. Some of the support programmes that were
implemented after 1994 are The Land Redistribution for Agricultural Development
programme (LRAD), Comprehensive Agricultural Support Programme (CASP), Micro
Agriculture Finance Institute of South Africa programme (MAFISA) and the Broad-Based
Black Economic Empowerment Framework for Agriculture (AgriBEE). These have had a
significant impact in the attempt to reduce the injustices brought about by apartheid on the

lives of these farmers.

The intensifying of the market liberalisation process in the 1980s resulted in the setting up of

the South African Futures Exchange (SAFEX). Having started trading in only beef and
3



potato futures, SAFEX now trades mainly in wheat and maize futures and is the only futures
exchange in Africa (JSE, 2005:12). SAFEX makes use of information and communication
technologies (ICT) through an electronic trading system that could be of benefit to small-

scale farmers.

ICTs have been noted as one of the tools that could assist farmers, particularly small-scale
farmers to gain more access to the agricultural market. ICT has been seen to have a positive
influence in the livelihoods of farmers in several countries such as Uganda, Malawi and
Kenya (USAID, 2010b:3). ICT technologies that have been of major use to farmers are
radios, cell phones, computers, the internet, digital cameras, geographic information systems
and global positioning systems (USAID, 2011). The benefits realised by most are a reduction
in transaction costs, increase in access to markets, provision of information on critical market
information and the improvement of communication inside the value chain. The end result is
that a particular project’s lifetime increases substantially than it would have done without
ICT. One of the ways that ICT can be of benefit to agriculturalists is commodity exchanges
or warehouse receipt systems. These have however, not benefited many small-scale farmers

in South Africa due to several reasons, some of which shall be explained in this study.

1.2 Problem Statement

The majority of small-scale farmers come from previously disadvantaged races, particularly
the black population. Following democratisation, farmers (both small-scale and commercial)
began to gain access to both national and international markets. However, the extent to
which small-scale farmers have benefited from this trade liberalisation has been relatively
low due to several constraints such as their lack of access to market information systems, lack
of credit, inadequate infrastructure and poor farming skills (OPM, 2000:3). This has resulted
in small-scale farmers not being able to negotiate fair prices for their commodities and this
has adverse effects on the livelihoods of the farmers. Small-scale farmers lack the capacity to
be competitive in the agricultural markets due to the fact that they own small pieces of land
(mostly assigned to them by the apartheid government) and the majority of them produce

only for subsistence purposes. This results in limited trade activities for these farmers.

However, with the removal of government support programs in the agricultural market, there

has been some significant support catered to small-scale farmers by government to enable
4



them to compete in the deregulated market. Some of the programs are LRAD, CASP,
MAFISA and AgriBEE. These have been quite effective but have only managed to reach the

minority of the small-scale farmers.

SAFEX has been one of the most significant tools that have come out from the deregulation
of the agricultural market. There has been a particularly rapid growth in the trading of
futures for white maize. The majority of traders are largely white commercial farmers, with
little or no participation from small-scale farmers. The main question that arises is: How can

ICT-enabled commaodity exchanges benefit small-scale farmers in South Africa?

1.3 Objectives

The research aims to develop a better understanding on how possibly small-scale farmers in
South Africa may access commodity exchange markets and how government may assist to
ensure effective participation of the farmers in both local and international agricultural

market activities. Lessons for other African countries can also be derived from the study.

1.4 Research Methods

This study draws largely from qualitative analysis. Some secondary data shall be used to
illustrate arguments. A qualitative approach can be described as an action upon which one
aims to understand fully the way in which humans act as well as the reasons why they choose
to perform such actions. It is therefore an analysis of the decision-making process of humans
looking at all the major questions such as the why, how, what, where, when and how.

Some case studies shall be used to understand how the use of ICTs in the commodity
exchange market benefits those economies. This will enable us to focus on how developing
countries in particular are using ICT to enhance market participation by small-scale farmers.
In Africa countries like Kenya and Ethiopia have been at the forefront in promoting ICT.
The studies chosen are from developing countries with similar characteristics to South Africa

in terms of small-scale farmers as well as commodity markets and ICTs.



Quantitative analysis shall be tackled by looking at trend data as well as cross-sectional data
from previous studies from reliable sources. These trends shall be analysed through means of

graphs and tables.

1.5 Data Sources

Reliable data is obtained primarily from published sources such as the Food and Agriculture
Organisation (FAO), World Food Program (WFP), United States Agency for International
Development (USAID), the United Nations Conference on Trade and Development
(UNCTAD) and the World Bank.

1.6 Limitations

This study mainly focuses on ICT-related solutions in its analysis. Data specific to small-
scale farmers in South Africa could not be obtained due to the fact that it is not collected by
the national statistical body, Statistics South Africa. No funding was available to undertake
data collection. However, all possible efforts were done to analyse available data and

previous studies.

This study shall not look at all possible solutions to the problems of farmers’ access to
commodity markets but will mainly focus on ICT-related characteristics as they relate to
agricultural commodity exchange markets and small-scale farmers. It will however, look at
the background of some of the policies, methods and support programmes that have been put

in place by government as well as other institutions.

1.7 Structure

Chapter 1 is the introduction. Chapter 2 shall describe commodity exchanges and their
relationship with ICT. Chapter 3 discusses the South African agricultural market including
its commodity exchange market. Chapter 4 assesses the ICT-enabled agricultural commodity
market and how it may benefit small-scale farmers. Chapter 5 will conclude the mini-thesis.



— CHAPTER 2 -

Commodity exchanges and ICT

2.1 Introduction

This chapter looks at the literature on commaodity exchanges and ICT. It begins by looking at
the background, and then looks at the relationship between ICT and agriculture. It then
discusses commodity exchange markets in more developed markets as well as in Africa. The
chapter then discusses commodity exchange models and then market information systems.

2.2 Background

ICT has been seen to have a positive influence in the livelihoods of farmers in several
developing countries such as India, Uganda, Kenya, Ethiopia and Malawi (Asenso-Okyere &
Mekonnen, 2012:17). The impact is experienced through various means as ICT has been
seen as an enabling technology. However, sustainability and scale have been major issues
that have hindered the success of ICT in African agriculture. Some technologies used by

farmers are radios, mobile phones, computers and the internet.

Some of the ways that ICT can be of benefit to agriculturalists are access to market
information; distribution and supply chain management and traceability; financial services
(mobile banking); farm extension services, access to sector experience and research; and
commaodity exchanges/warehouse receipt systems. Since the 1980s, several African countries
have used liberalised agricultural systems and have not experienced any major food crises
because of it (Coulter & Onumah, 2002:319). However, due to the nature of their
establishment, the systems have become very inefficient and are not fully developed. One of
the ways in which these liberalised systems have enabled transparency and efficiency in the

agricultural market is through agricultural commodity exchanges.



2.3 Relationship between ICT and agriculture

Agriculture plays an important role in the livelihoods of people in Sub-Saharan Africa by
giving rise to positive socio-economic growth. The majority of Africa’s food is produced by
small farmers while the poverty levels are the highest (Asenso-Okyere & Mekonnen, 2012:6)
Approximately 70% of Africans rely on agriculture as the source of their well-being.
Furthermore, in Africa, 70 to 80% of the population is rural, thus they farm on small pieces of

land that are two hectares or less in size (Bremner, 2012:2).

ICT technologies that are of major use to farmers are mobile phones, radios, computers, the
internet, digital cameras, geographic information systems and global positioning systems
(USAID, 2010a:1). ICT-based applications rely a lot on the channels of communication such
as the internet, mobile phones and computers. Mobile phones have by far been the most
accessible to African farmers, considering the fact that the areas they live in are inaccessible
and underdeveloped. The benefits realised by many through the use of ICT in agriculture are
reduction in transaction costs, increase in access to markets, provision of information on
critical market information and improvement of communication inside the value chain
(Maritz, 2011)

Market information systems ensure that delivery of products is done timeously, quality
grades and standards control are instituted, and weather and climate conditions are known
(USAID, 2011:1). The sustainability and scalability of the projects through the different
channels of communication relies heavily on donor support. Though the impact of ICT
cannot be observed directly it is important to note how the impact would have been without
ICT and the cost effectiveness of using ICT technologies (USAID, 2010a:3). ICT-enabled
tools or applications can be used to reach those end-users who use non-ICT channels such as
blackboards at a village for small-scale farmers. In such a case ICT can be used in the

background to disseminate information.

According to the Merriam-Webster dictionary online (2012), “a commodity exchange market
is an organised market where future delivery contracts for graded commodities (as grains,
cotton, sugar, coffee, wool) are bought and sold”. Contracts traded are spot prices, forwards,
options and futures. More complex commaodity trading includes interest rates, swaps, ocean
freight as well as environmental contracts. Examples of commodity exchanges in Africa

include the Ethiopia Commodity exchange (ECX), Uganda Commodity Exchange
8



(warehouse receipt system), Zambian Commaodity Exchange (ZAMACE) and SAFEX (South
Africa).

According to Coulter and Onumah (2002:323), a warehouse receipt is defined as “a document
issued by warehouse operators as evidence that specified commodities of stated quantity and
quality, have been deposited at particular locations by named depositors.” A warehouse
receipt system is a locally, regionally or nationally managed system which deals with the
issuing, transference and control of warehouse receipts. The warehouse receipt system, much
like a commodity exchange differs in that it is usually a foundation for a commodity
exchange and is less technically oriented.

Commodity exchange systems provide transparency in discovery of prices and this facilitates
better prices while increasing efficiency between buyers and sellers (USAID, 2010:1). The
movement of crops is avoided resulting in the reduction in spoilage, transport and transaction
costs. Secondly, temporal and spatial arbitrage can be exercised. The former refers to
arbitrage between time periods while the latter refers to arbitrage between different places.
While commodity exchanges provide several functions, the two common functions are to
enable the discovery of prices and to manage price risk (Ahuja 2006:155). While it is widely
believed that commodity exchanges create or determine market prices for commodity trade, it
should be noted that prices are determined by market conditions. Commodity exchanges,
therefore, are only present to enable an organised market where buyers and sellers can meet

to trade freely in various commodities of interest.

2.4 More developed commodity exchanges

While South Africa’s commodity exchange market is the most advanced in Africa and the
only one using options, there are larger and more advanced commodity exchanges in both
developing and developed countries such as those in the USA, India, China and Australia.
Only the commodity exchanges of India and the USA will be discussed in this section. The
USA will be discussed first due to it having the longest history of futures trading and is also
the world leader. This is relevant to the South African case which is also the leader in Africa.
India will be discussed due its great propensity of small-scale farmers which is the focus of

this study. Some African countries shall be discussed in the next section.



2.4.1 United States

The US is recognised as the world’s first commodity exchange which is based in Chicago.
However, it is believed that the very first derivatives trader was the London Royal Exchange
in 1841 (Chance, 1998). The commonly known US commodity exchanges are the Chicago
Board of Trade (CBOT), Chicago Mercantile Exchange (CME), Kansas City Board of Trade
(KCBT), New York Board of Trade (NYBOT) and New York Mercantile Exchange
(NYMEX). The Chicago Board of Trade was formed on 1848 and was located along Lake
Michigan which allowed it to be a good storage point for grain. It also served as a trading
and distribution point. There was a major problem of seasonality of the crops which resulted
in the storage facilities not being able to contain the sudden increase in harvests. At the same
time the facilities were unused during the off-season period. Due to this fluctuation in
storage, prices also changed rapidly. To deal with this problem, some traders decided to use
a system of “locking in” prices where the seller would agree on a price with the trader in the
present and deliver the grain in the harvest period. This was instrumental as a hedging or
speculation technique. Contracts became more of what they currently are today due to their
standardisation in 1865 (Chance, 1998).

Trading in futures was banned and reconstituted several times in a few countries during the
1800s including Japan and parts of Europe (Lambert, 2011:43). In 1922 the Grain Futures
Act was put in place in order to regulate the futures market. 1936 saw the banning of trading
in futures as well as in other countries. The CME became the first trader of non-physical
commaodities in 1972. In 1973 the Chicago Board Options Exchange (CBOE) was instituted
and this coincided with inception of the famous Black-Scholes formula used for pricing
options. Following that, CBOT created the first futures contracts in interest rates. Treasury
bond futures were started by KCBT in 1977. CBOE decided to create the CBOE 100 index
in 1983 but later transferred it to Standard and Poor’s upon which it became S&P 100 index
(Chance, 1998). Currently the S&P 100 index is a sub-set of the S&P 500 and lists the top
100 exchange-based US stocks. In 2007 CME merged with CBOT under the CME Group
name. This was followed the CME Group’s acquisition of NYMEX in 2008 to become the
world’s largest derivatives trader. KCBT was later acquired by CME in 2012.

The 1980s brought in swaps and other more complex derivatives. Most of these came about

with the investment in the integration of mathematicians and physicists’ ideas with
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derivatives trading. Derivatives’ trading has been involved in the many of the world’s

financial collapses. However, its history owes it particularly to commodity trading.

2.4.2 India

India is an Asian developing country with the second largest population in the world at 1.2
billion.  The agricultural sector employs 52% of the labour force, while providing
approximately 17% of the country’s GDP (The World Factbook, 2012). The majority of
India’s population is rural while the most of farmers are small-scale. Eighty per cent of
India’s farm sizes are small at less than two hectares while the world average is 3.7 hectares
(FAO, 2002:3). India’s commodity markets go back almost as far back as the very first
commodity exchanges in the world, that is, Chicago (Chicago Board of Trade), in the United
States.

Derivatives trading in India started in 1875 and were met with a lot of criticism as they were
thought to cause speculation which would negatively affect the commodities traded
(Vashishta & Kumar, 2010:20). Commaodity options and cash-based commaodity futures were
then prohibited in 1952 with the Forward Contracts (Regulation) Act, immediately following
the start of democratic rule. In the early 1960s droughts ensued resulting in many farmers
defaulting on their forward contracts (Ahuja, 2006:154). From then on commodity markets
were discontinued up until the 2000s. The government decided to encourage commodity
trading with the aim of matching modern exchanges by using instruments such as electronic
trading.

Currently there are 22 regional commodity exchanges in the country although there are only
four national-level commodity exchanges namely the Multi Commodity Exchange of India
(MCX), the National Multi-Commodity Exchange of India Limited (NMCE), the Indian
Commodity Exchange (ICEX) and the National Commodity and Derivatives Exchange
Limited (NCDEX). MCX is currently the fifth largest commodity exchange in the world.
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2.5 Commodity exchanges in Africa

The end of the colonial era saw the agricultural industry in most African countries not being
able to sustain the livelihoods of people, yet agriculture was critical to ensuring the economic
and social well-being of the countries. Following World War Two, there was a shift towards
using marketing boards as a strategy to ensure price stability (Robbins, 2011:8). The
majority of these marketing boards were controlled by the state and in some cases controlled
almost the whole country’s agricultural output. Marketing boards had the function of
negotiating prices with large trading firms, while also collecting taxes from farmers. Due to a
host of problems including corruption and stifling bureaucracy, producers began to receive
only small percentages of their products’ selling prices (Robbins, 2011:8). Most marketing
or control boards were dismantled with the arrival of the market liberalisation era, with the
aim of increasing efficiency in the agricultural industry. This also came about as a result of
suggestions under the International Monetary Fund’s (IMF) structural adjustment

programmes in several sub-Saharan African countries (Tollens, 2006:2).

Governments began to provide public market information services with the help of the Food
and Agriculture Organisation (FAO). However, following the liberalisation process, many
private players entered the market and began to compete with state-owned organisations for
services such as providing market information services (Robbins, 2011:9). The result was
that it became costly to provide market information to small-scale farmers as state radio
stations became virtually non-existent. This led to the widening of the information gap
between traders and the small farmers. Coupled with the rapid increase in input prices in the
past two decades, small-scale farmers have now lost much of their bargaining power. To
solve this problem, governments decided to reform the market based on the commodity

exchange system (Robbins, 2011:9).

In Africa, commodity exchange markets have been introduced in a few countries namely
Uganda, Ethiopia, Zambia, Zimbabwe, Kenya, Malawi, Nigeria and South Africa (UNCTAD,
2005:3). The commodity exchanges in these countries are the Uganda Commodity Exchange
(UCE), Ethiopia Commodity Exchange (ECX), Zambian Agricultural Commodity Exchange
(ZAMACE), Zimbabwe Commodity Exchange (ZIMACE), Kenya Agricultural Commodity
Exchange (KACE), Malawi Agricultural Commodity Exchange (MACE), Abuja Securities
and Commodity Exchange (ASCE) and South Africa Commodity Exchange (SAFEX)
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respectively. The agricultural commodity markets in Africa were created to tackle problems
that impeded efficiency and fairness in the market system. The issues include the absence of
competition, market information and transparency, credit, bargaining power of small-scale
farmers, poor quality standards and insufficient production volumes (Pote, 2008:47).

In Zambia, Malawi, Kenya and Ethiopia and Uganda, the systems were created using a
theoretical model where the commaodity exchange would be linked to a warehouse receipt
system (Robbins, 2011:10). According to these systems, it was proposed that each
agricultural district would have a warehouse with a capacity of 20,000 tons which would be
certified by the exchange. Secondly, all commodity parcels in the exchange were to be
assessed to see whether they met the quality standards of the exchange. Warehouse receipts
were to be assigned by the traders to be used by the farmers as collateral so as to borrow from
banks. In turn, physical parcels of commodities would be exchanged for them (Robbins,
2011:12). A pyramid of the difference flows that were proposed by the sponsors of the

programmes in the five countries mentioned above can be seen in Figure 1 below.

For Ethiopia, ECX was seen to be the only one which followed the proposed guidelines set
by the sponsors of the projects in the five countries. The rest of the commodity exchanges in
the other countries have shifted from their intended focuses (Robbins, 2011:14). KACE and
MACE are no longer referred to as commodity exchanges but are now more of market
information services where prices and volumes traded are distributed through Short Message
Service (SMS) using mobile phones. UCE has had challenges with getting funding and the
government is in the process of sourcing them. The main problem they have faced is that
there is very low turnover such that it inadequately covers the costs of exchange. Many of
the donors of the projects in these countries have been USA-based.
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Figure 2.1: The new trading system
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The proposed new trading system shown above begins with individual small-scale farmers
who come together to form small farmer groups with their local peers in the farming
community. They then send their collective produce to local depots for storage before going
to competitive traders. The farmers are issued warehouse receipts stating the quantity and
quality of their products and then also pay the warehouse owner storage fees. The receipt is
tradable and can be used as loan collateral. The competitive traders then take the produce
from the different local depots to certified warehouses where grading, packing and testing
and certification are done. The new owners of the products then trade them in the commaodity
exchange (Robbins, 2011:11).
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ECX was established in 2007 but trading only started in 2008 (Edossa, 2010:1). Several
challenges were experienced in the launch of the ECX system. There were no proper
commercial warehouse operators; therefore no deposits could be made. Secondly, there was
no proper clearing houses or an electronic network for banks and this hindered having inter-
bank transfers. There were several power failures and a telecommunications structure that
was unreliable. There were also no software programs to support the proposed business

model.

The Ethiopian case was set up with the idea of promoting order, transparency, efficiency and
integrity (Edossa, 2010:2). The Ethiopian vision was highly ICT-driven. The ECX system
was established with 20 trading centres, 50 warehouses and over 2,000 market information
kiosks situated all over the country. There were also 50 data display boards but they had no

inter-connectivity.

The envisioned ICT plan for ECX involved a system which has the ECX Data Centre, which
houses the market trading system and market information system. The trading system would
then be interlinked with warehouses, banks (clearing institutions) and information kiosks. On
the other hand, the market information system was to have inter-linkages with electronic
display boards; global exchanges and data providers; an SMS system or IVR (interactive
voice response) system; and lastly web users. The market information system would be the
more electronic side of the exchange which is powered primarily by the internet (Edossa,
2010:4).

With most of the issues mentioned above resolved, it can be noted that there were over 430
members in the ECX system, with over 3,000 clients. Small-scale farmers who are in the
system are over 2.4 million. There are now seven partner banks with five commaodities being
traded. The future outlook is to have online spot and futures trading and an integrated

electronic data exchange centre (Edossa, 2010:8).

MACE was established as a dualistic programme which has both estate and small-scale
farmers (Khando, 2009). As agriculture employs over 85% of the population it also accounts
for 40% of GDP. Prior to its launch, it had been observed that there was a problem in getting
market information on time and on a regular basis. MACE was then set up in 2004. It came
up as a result of the Initiative for the Development and Equity in Agriculture (IDEAA)

Programme. The IDEAA programme proposed a market information system that is pro-poor.
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Their goal was to build capacity for small-scale farmers as they constitute a large proportion
of the traders in the exchange. ICTs were also one of the strategic goals of the programme
(Khando, 2009).

Some of the technologies implemented by MACE were farmer-managed information centres,
SMS and a radio programme. The database for MACE has 14 rural markets and four farmer-
managed market information systems. It was found that small-scale farmers in Malawi face
challenges in the accessing of finance. It was also found that they do not benefit directly
from charging high prices which occur as a result of price seasonality. This is because of the
fact that they sell their produce either before or soon after harvest so as to get cash as this is
also coupled by the inability to access finance as mentioned above. Small-scale farmers also
sometimes buy commodities at high prices so as to meet their food requirements. Poverty

levels and food security are thus negatively affected. (Khando, 2009)

The Agricultural Commaodity Exchange for Africa

According to UNCTAD (2005:1) the Abuja Treaty of 1991 had plans for creating an African
commodity exchange to be known as the Agricultural Commodity Exchange for Africa
(ACE) which would link all the different commodity exchanges in the various countries in
Africa. Such a programme would have the potential of improving regional integration,
making trade much easier than it currently is. With the establishment of the African Union in
2001 the idea for ACE was reiterated. Three models were proposed in the conference and

were seen to become very viable and will be discussed below.

As South Africa was seen to be the most successful commodity exchange in Africa, there was
a lot of debate on whether a commodity exchange for the whole of Africa would be viable.
In Zambia and Zimbabwe, with ZAMACE and ZIMACE respectively, the markets were
completely cash-based. It is said that in the whole of Africa, over 20 commodity exchange
programmes were instituted but were highly unsuccessful.  However, some of the
programmes are still in use in other countries such as Ethiopia. Some lessons can be learnt
from other countries on the potential success of a commodity exchange market. African
conditions have made it difficult to establish a successful commodity exchange (UNCTAD,
2005:23).
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The ACE was eventually formed in 2004 with its headquarters in Malawi (Rashid et al
2010:1). However, though ACE was established as a commodity exchange dealing with spot
and futures markets, it only currently has the function of price information provision and

assisting the World Food Programme (WFP) in its food procurement efforts.

2.6 Commodity exchange models

While there are several models on commodity exchanges that can be used, here are five
different models that were seen to have the potential of being most successful. Each has its
own advantages and disadvantages. The first is a stand-alone, low-cost open outcry
exchange, which is a place where people come together physically to trade, governed by a set
of trading rules. The second is a stand-alone, low-cost, low-service electronic exchange.
This is more of an exchange where people meet on a willing buyer and willing seller basis
through the use of a bulletin board. The third model is a stand-alone high-service outcry
exchange and this was the original model used on the USA. The fourth is a stand-alone high-
service electronic exchange and is the most widely used exchange model. The last model is
the high-service regional exchange service where variable and fixed costs are shared
nationally (UNCTAD, 2005:8).

Model one was used in many African countries such as Zimbabwe, but the surpluses that
were generated were not enough to upgrade the systems. Model two was used in East Africa
with major trading in coffee but the positive results are yet to be seen. SAFEX uses model
four and its success has been as a result of its focus on financial derivatives. As the operating
costs were very high, SAFEX decided to use its own software created by local programmers.
The sponsors were for the idea and this resulted in its success. There has been talk of other
African countries adopting Indian-based software, seeing that the agricultural commodity
market in that country has been successful. However, due to the lack of financial backing,
start-up costs remain extremely high (UNCTAD, 2005:9).

2.7 Market information systems

Markets provide an opportunity for buyers and sellers to come together and transact. In order

for these transactions to be mutually beneficial, there is a need for participants to have
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information such as on current prices and market trends (Shepherd, 1997:1). The supply of
timeous and adequate market information has been seen to be of benefit to farmers, policy
makers and traders greatly. The provision of information allows farmers to plan their
production while on the whole enabling a country to prepare for a food crisis in the event that
it may be looming. Market information systems or services (MIS) provide for one such need.
Shepherd (1997:2) defines an MIS as a service that is usually public-operated which performs
regular price information collection on, at times, quantities of common agricultural products
from wholesale markets, rural markets and retailers; and then distributing this information
regularly and timeously using different forms of media to traders, policy makers, farmers,

governments as well as consumers.

MISs were put in place to deal with some of the asymmetries that came about as a result of
economic liberalisation (Tollens, 2005:2). This had come as one of the suggestions under
structural adjustment programmes from the IMF. The goal was to ensure that there was an
improvement in the bargaining power of farmers, increasing transparency while promoting
market efficiency. In some countries, MIS were set up as services that would provide
information to governments as they monitored economic liberalisation so that they could
intervene whenever it was necessary. Several MIS in developing countries were initially
setup to serve the government more rather than to assist farmers (Tollens, 2005:2). The
combination of an MIS and a commodity exchange as a service within a country is of
particular significance in the African context. The MIS serves a market price information
provider while the commodity exchange acts as a facilitator of fair and efficient agricultural
trade. South Africa’s commodity exchange market (SAFEX) is the only one which has both

these functions while also allowing for futures trading.

2.8 Conclusion

This section began by looking at the relationship between ICT and agriculture and its relation
to commodity exchanges. It went on to define commodity exchanges and warehouse receipt
systems. It then discussed functions of commodity exchanges and looked at different ones in
both developed and developing countries. Following that, commodity exchange models were

discussed then market information systems.
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— CHAPTER 3 -

The South African agricultural market

3.1 Introduction

This chapter primarily focuses on the South African agricultural market. The next section
shall look at a brief background of the South African agricultural market. Following this the
chapter will define what a small scale farmer is in the South African context. The
agricultural policy environment is then discussed followed by government support
programmes that have been put in place to support small-sale farmers. The constraints that
small-scale farmers face are discussed and then the South African agricultural commodity

exchange market is discussed. The chapter then concludes.

3.2 Background

South Africa commands the most developed economy in Africa. It is also one of the
emerging industrialised countries in the world, with a per capita gross GDP which is more
than four times the African average. Together with Brazil, Russia, India and China it forms
BRICS which is an association of the five major emerging industrialised countries in the
world (John, 2012:2).

With a population of over 50 million, South Africa’s agricultural sector employs
approximately 30% of the country’s workforce. The majority of these are informally
employed such that they use agriculture as a survival mechanism. South Africa’s agriculture
can be described as a dual economy as it has both commercial farmers and small-scale
farmers, with the latter being the majority (Goldblatt, 2010:18).

In most developing countries, agriculture serves as the foundation of their economies.
Agriculture can be divided into primary and secondary. Primary agriculture in South Africa
contributes roughly three per cent of GDP, but due to linkages within the economy the
agricultural-industrial sector contributes approximately seven per cent (Department of

Agriculture Forestry & Fisheries, 2012). Compared to other African countries, this is a very
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small share of GDP. As previously mentioned, South Africa’s main GDP contributor is
services at approximately 68% (The World Factbook, 2012). Agriculture contributes only
seven per cent of formal employment in the country and about seven per cent of total exports.
Only 12% of the country’s land is arable and can be used for the production of crops, while
three per cent is seen as high potential land (Department of Agriculture Forestry & Fisheries,
2012). Sixty-nine per cent of the country is suitable for livestock production. The main
agricultural activities in the country are crop production (with maize as the largest
contributor), cattle ranching and mixed farming in the bushveld'. Sheep farming is mainly
practiced in the arid regions (See Appendix A.1). Table 1.1 shows GDP contribution by

different sectors.

South Africa is the largest maize producer in the Southern African Development Community
(SADC) region. It is estimated that there are between 50,000 and 60,000 commercial farmers
in South Africa (Walker, 2004:6). It is also estimated that 8,000 of them are responsible for
the production of most of the maize crop (Hannon, 2012:4). The rest of the maize crop is
produced by small-scale farmers who market their crop individually or through cooperatives.
Maize is the most produced crop as it is the staple food of Southern Africa. Other major
crops produced in the country are wheat, sugar cane and sunflower seed. In terms of
horticulture, the country is the largest producer of protea flowers in the world (Conradie &
Knoessen, 2009:2). Table 3.1 shows production of major crops and horticultural products in

2010 while Table 3.2 shows the gross value of agricultural products in 2010.

Table 3.1: Production of major crops and horticultural products (2010)

Crop Production (‘000 tonnes)
Maize 13431

Sugar cane 16 866

Potatoes 2 089

! The bushveld is a sub-tropical woodland area of Southern Africa. It consists of mainly grass and low scrub
with small patches of tall scrubs and trees (Spriggs, 2012)

20



Citrus fruit 2 167

Vegetables 2 506

Wheat 1967

Grain sorghum 226

Sunflower seed 509

Soya beans 566

Subtropical fruit | 670

Source: Department of Agriculture Forestry & Fisheries (2010)

Table 3.2: Gross value of major agricultural production (2010)

Agricultural Product Gross Value (R “000)
Poultry and poultry products 29 598
Cattle and cattle products 15 203
Maize 13 522
Milk 9253
Deciduous and other fruit 8 757
Vegetables 7 802
Citrus fruit 6 455
Sugar cane 4 825
Potatoes 4775
Sheep and goats slaughtered 3677
Viticulture 3474
Wheat 3191
Hay 3116




Pigs slaughtered 2924
Subtropical fruit 2 088
Sunflower seed 1504
Soya beans 1431
Wool 1424
Groundnuts 453
Tobacco 346
Grain sorghum 314

Source: Department of Agriculture, Forestry & Fisheries (2012)

3.3 Small-scale farmers in South Africa

For one to understand the issues that surround small-scale agriculture there is need to have a
proper understanding of what a small-scale farmer is. However, common terms that describe
small-scale farmers are small holder farmers, subsistence farmers, resource-poor farmers or
peasant farmers (Machethe et al, 2004:8). Another common term is ‘emerging farmers’,
which is coined to beneficiaries of land reform programs. Different criteria have been used to
describe small-scale farmers. The most common criteria are: purpose of production (whether
for subsistence/home use or for commercial use/selling); racial group (generally either black
or white); size of farm land; and income level (whether one is rich or poor). In South Africa,
the racial criteria has traditionally been used where small-scale farmers commonly refers to
black farmers (Machethe et al, 2004:9). The white farmers are commonly referred to as
commercial or large-scale farmers. With the land reform, some black farmers have graduated
into commercial farmers although the proportion is very small (Kirsten & van Zyl,
1998:552). It should also be noted that a majority of the small-scale farmers are poor and are
often referred to as middle-income farmers. The rest are usually referred to as subsistence

farmers.

22



In South Africa, the term “small-scale farming” has been largely used to characterize farming
practice in the former homeland? areas. The farming practices are seen as archaic and non-
productive, with the pieces of land generally very small. There has always been a lot of
scepticism regarding small-scale farmers and their abilities. They have been generally
viewed as farmers without much potential to become large-scale commercial farmers.
Commercial farmers on the other hand, have been seen as highly productive with large farm
sizes and using advanced mechanisation. Output or turnover can be used to classify a farm’s
size because it is possible for a small farm to produce a higher output than a larger farm. The
differences are also determined by the type of agricultural activity as some agricultural
activities such as cattle ranching require larger pieces of land than say, horticulture. The type
of managerial skills can also be used to assess the viability of a farm considered as a “small-

scale farm” (Kirsten & van Zyl, 2010:555).

It is also necessary to properly define what a small-scale farmer is because it helps to note the
policy environment in the country and how highly marginalised small-scale farmers are and
looked upon lowly by South African (Cousins, 2010:20). Small-scale farms are just as viable
and profitable as large-scale farms, thus if they are properly defined, the policy issues
surrounding them can be addressed effectively so that they not be viewed in a negative light
as has generally been the case. If government has the proper definition of small-scale farmers

then they can effectively target this group of farmers to provide the necessary support.

The following definition is suggested by Kirsten & van Zyl, 2010:555): “A small farmer is
one whose scale of operation is too small to attract the provision of the services he/she needs

to be able to significantly increase his/her productivity.”

3.4 Agricultural policy

In the history of South Africa, the government has intervened in the agricultural sector up
until the 1980s where major changes began to be instituted (Vink & Kirsten, 2000). The
reforms that have occurred can be traced back as far as the early 20™ century where a host of

laws were in effect. Both commercial and small-scale farmers were affected differently by

2 Homelands were areas in South Africa during the apartheid era reserved for black South Africans. These areas
were not considered as economically productive (Wittenberg, 2003:12)
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the regulations as shall be discussed in this section. One important point of note is the
distribution of land which highly favoured the white farmer minority. Two periods will be
looked at below, that is, the pre-deregulation period and the deregulation period up to the
present.

3.4.1 Pre-deregulation

Beginning 1910, the South African government passed a number of land legislations. The
key ones are from this period onwards are the Land Act of 1910, the Land Settlement Act of
1912, and the Marketing Act of 1937 (Vink & Kirsten, 2000). With the establishment of the
Union of South Africa in 1910, racial discrimination with regards to the distribution and
access to land began to be put in place. As the years went on more of similar laws were
rolled out. One major point of note from the period of 1910 to World War 2 was the Land
Act which resulted in whites’ and blacks’ share of land being split 87% and 13% respectively
despite blacks being the larger population. However, most of the blacks’ share of land was
owned by the government. The result of all these factors was that the production of land in
these areas was severely hindered.

The Land and Agricultural Bank was formed to favour the white commercial farmers. The
Marketing Acts of 1937 and 1968 were instituted to assist white farmers marketing efforts,
while actively segregating black farmers. Prior to this, they had limited support in terms of
agricultural pricing (OPM 2000:1). The Land Settlement Act of 1912 resulted in white
farmers getting rights to public land. The number of white farms started to increase during
this period, while the black population began to increase above the carrying capacity of the
homelands. It became clear that the legislations put in place favoured only a few large
commercial farmers (Vink & Kirsten, 2000). One example of these was the beef production,
where only a select few large commercial farmers were given licenses to use controlled
abattoirs. Smaller farmers were then forced to use the uncontrolled ones resulting in low

producer prices.

After World War 2, with food production in the homelands under threat, production and
labour opportunities for blacks began to increase (Vink & Kirsten, 2000). Mechanisation and
use of improved biological technology in the white commercial farmer areas began to

increase as well. As black farmers were seen as not having the skills to manage commercial
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farms, despite historical evidence opposing this view, government began to roll out several

projects aimed at agricultural development in the homeland areas.

Starting in the early 1980s, several changes in agricultural policy began to take place.
According to Vink & Kirsten (2000), the constitution of 1983 came into place and was aimed
at primarily supporting white commercial farming. The agricultural policy proposed was
intended on ensuring that South Africa was made self-sufficient in terms of food and that raw
materials were made available at relatively cheaper prices than they currently were. Farmers
began to receive various subsidies particularly in the maize, wheat and dairy markets as well
as premium producer prices while they gained access to improved biological and mechanical
technology.

3.4.2 Deregulation to present

Most aspects of the deregulation of agriculture in South Africa began to be implemented in
the mid-1980s. The market began to become highly liberalised with some macro-economic
changes coming into effect (OPM, 2000:2). Following the liberalisation of the financial
market from the de Kock Commission’s recommendation, interest rate subsidisation on loans
by the Land Bank reduced significantly. Borrowing money for agricultural purposes started
to become expensive owing to the increase in interest rates by the Reserve Bank (Vink &
Kirsten, 2000). With financial restrictions reduced, the value of the Rand began to decline
resulting in production costs rising at a faster rate than output prices. Labour movement

controls were also reduced and the result was an increase in informal sector activities.

The Development Bank of South Africa (DBSA) came up with programmes to assist farmers
in the late 1980s. Under these programmes, individuals were selected to work as project
managers working under the directorship and supervision of the programme sponsors. There
was no support for small-scale farmers (Vink & Kirsten, 2000). However, many of these
projects were expensive to run as they were capital-intensive resulting in losses being
realised. The Farmer Support Programme was introduced in 1986 to assist rural communities
and small-scale farmers in the form of support services rather than the previous schemes

which focused on investment in agriculture.
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Following the Marrakech agreement in 1993 to liberate international trade, the new South
African government in 1994 started deregulation of agricultural trade, moving from import
substitution to export-led growth (Vink, 2000). Several tariff lines were reduced or removed
as the market became more and more liberalised. As a result of these implementations,
exports have more than doubled since then. Many of the tariffs were managed by agricultural

control boards in each industry within the agricultural economy (OPM, 2000:3).

The new South African government in 1994 came in with hopes of rectifying the social and
economic injustices of the past which had resulted in increased poverty and wealth or income
inequalities. Other concerns of the government were food security and creation of jobs (Vink
& Kirsten, 2000). The government was thus faced with two options, that is, to either continue
with the deregulation process or to use the control boards as a means of assisting small-scale
farmers and consumers (OPM, 2000:3). The government decided to deregulate. The
deregulation process has resulted in both negative and positive outcomes for commercial and
small-scale farmers. One of the main outcomes of the deregulation process was the
establishment of a futures exchange market as a branch of the Johannesburg Stock Exchange
(JSE) known as the South African Futures Exchange (SAFEX).

3.5 Government support for small-scale farmers

Following democratisation in 1994 the South African government, unrolled several strategies
to aid small-scale farmers’ marketing efforts. As mentioned earlier, some of these include
The Land Redistribution for Agricultural Development programme (LRAD), Comprehensive
Agricultural Support Programme (CASP), Micro Agriculture Finance Institute of South
Africa programme (MAFISA) and the Broad-Based Black Economic Empowerment

Framework for Agriculture (AgriBEE). These four shall be discussed in this section.

3.5.1 LRAD

The LRAD programme was established within the Land Redistribution Programme (LRP).
The LRP is grouped into three, which are restitution, redistribution and tenure reform
(Department of Agriculture Forestry & Fisheries, 2009:3). Under redistribution there are

three sub-groups set up to provide land for settlement, agricultural development and
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enterprises that are not agriculturally-related. The primary goal of LRP is to ensure that 30%
of the commercial agricultural land in South Africa is transferred to blacks within 15 years
from the commencement date of the programme. In this case ‘blacks’ collectively refers to
the previously disadvantaged population which are Africans (blacks), Coloureds (mixed race)
and Indians. Some of the main goals of LRAD are to ease congestion in the former homeland
areas, ensuring the establishment of small to medium sized farms for blacks, encourage
growth in the agricultural sector and to enable the recipients to increase their socio-economic
well-being. Under the program the recipients receive a grant to be used for agricultural
purposes after meeting the requirement of a specified minimum contribution (HSRC 2003:4).
While the LRAD has been somewhat successful, one major problem noted was that of
operating under the willing buyer willing seller principle. Considering that South Africa has
the second highest Gini index in the world at 65 (after its neighbour Namibia), the gap
between the rich and the poor is very large thus the willing buyer willing seller principle has
been difficult to put into practice (The World Factbook, 2012).

3.5.2 CASP

Following an agricultural sector fiscal review by the then Department of Agriculture in 2003,
it was realised that there was inadequate farmer support from the agricultural share of
spending in the national budget (Department of Agriculture, 2003:5). In addition to the
LRAD programme, the CASP was then established. According to the document, six areas
would be the focus of the programmes and four beneficiary groups. The six areas are:
infrastructure (both on-farm and off-farm), development of markets and businesses, capacity
building, regulatory and advisory structures, financial services and, information and training.
The beneficiary categories are those who are hungry and susceptible, households and
subsistence, farms and businesses’ activities and, the agricultural macroeconomic system.
The financing area eventually led to the establishment of MAFISA. The Department of
Agriculture sent some assessment teams over the 2004 period to monitor progress that had
been made by provinces. It was established that although identification of important projects
was done, the delivery systems of CASP at provincial level were not very effective.

Secondly, the tender and procurement system was noted to be very burdensome leading to
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many delays in the process. CASP was revised and in 2005 several of the issues were

addressed while more issues arose (Department of Agriculture, 2003:13).

3.5.3 MAFISA

As stated earlier, MAFISA was an off shoot of CASP. It was established as a pilot project
credit policy in 2005 with the sole purpose of providing finance for agricultural development.
Some of the goals of MAFISA are poverty reduction, viable business development, socio-
economic improvement and transforming small to medium sized businesses into larger
commercial ones (Department of Agriculture, 2005:3). Funding was to be provided by
development finance institutions (DFIs) in Limpopo, Eastern Cape and KwaZulu-Natal
provinces. The end users targeted were active participants in the respective sectors of the
agricultural economy, whether they are small subsistence farmers, small-scale farmers,
emerging farmers, farm workers and community based organisations supporting agriculture.
The main requirement was that each recipient should be a member of a previously
disadvantaged group. The programme engineers emphasised the fact that MAFISA was not a
hand-out programme as the borrowed funds were expected to be repaid, therefore saving was
encouraged (Department of Agriculture, 2005:6).

3.5.4 AgriBEE

On the 22" of September 2004, the then President Thabo Mbeki released a draft framework
for AgriBEE, with the aim of ensuring broad based black economic empowerment (BBBEE)
in agriculture. The main aim of BBBEE was to promote racial and gender equalities in the
economy by actively supporting “blacks” to ensure that they are enabled to act as managers,
owners, professionals and skilled individuals (Department of Agriculture, 2004:4). A black
enterprise is one that is 50.1% or more owned by a black person including some notable
managerial control. The entrepreneurial skills of farmers were aimed at being unlocked, and
making sure that rural households and communities are given access to infrastructure, land
and ownership. The framework also set out to reduce illiteracy in the farming community by
2010 and to set up training programmes for farm workers and enterprises giving them

management and technical skills (Department of Agriculture, 2004:8).
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3.6 Marketing constraints of small-scale farmers

Small-scale farmers face a number of constraints in their attempts to market their crops or
livestock produce. Some of these shall be discussed below, namely inadequate access to
finance, market information, infrastructure, technology; and low quantity and quality of

output.

3.6.1 Inadequate access to finance

Agricultural activities are mainly found in rural areas where the infrastructure is poor and the
population densities are low. This results in increased client search costs and monitoring
costs for would-be financers (Vink & van Rooyen, 2009:27). Weather is another element that
poses a significant risk to a proposed agricultural projects’ funding. Land also takes up much
of a farmers’ start-up budget while it may take long for returns to be realised. It is due to
these reasons that it is difficult for commercial banks to offer finance to small-scale farmers.
Furthermore, due to the small size of the farming activities, there are usually little or no assets

that a small-scale farmer may use as collateral to secure a bank loan.

In the apartheid era, the Land Bank had been setup to provide white commercial farmers the
needed finance for agricultural purposes. The smaller subsistence-based farming operations
were thus disadvantaged. The Agricultural Credit Board (ACB), under the Department of
Agriculture, was then put in place to assist those white commercial farmers (the majority)
that did not qualify for Land Bank loans (Vink & van Rooyen, 2009:28). Following
democratisation the government decided to close down the ACB, with the assets being
transferred to the MAFISA programme focusing on emerging farmers. Following the
removal of the ACB, the positive effects of the changes in finance policy have been quite
small as commercial farmers were forced to shift to commercial banks that cannot provide the
funding they require. Small-scale farmers on the other hand have not gained any sustainable

access to finance.

3.6.2 Inadequate access to market information

Information is vital to the farmer as it acts as a facilitation tool in the decision making

process. Most literature that focuses on market information in the majority of developing
29



countries uses the assumption that it is a public good. This implies that public market
information systems are of importance in the agricultural sector (Montshwe, 2006:15). The
accessibility of information in any market is of particular importance in ensuring proper
participation of players in that market. According to Frick & Groenewald (1999), there is an
increasing demand of agricultural information and data in South Africa. At the same time,
the rate of supply of agricultural information is much lower resulting in a shortage in the
market. This has arisen due to factors such as globalisation of trade, product specialisation
and the constant introduction of new technologies.

Some of the roles that have been attributed to market information are that it creates
competition between traders and suppliers, reveals market opportunities and serves as a
precursor to control and planning of marketing incursions (Frick & Groenewald, 1999). This
undoubtedly has the potential of allowing small-scale farmers to assess the existing market
conditions such as required quantities and quality; current prices; as well as gaps that exist
within the market. In South Africa reliable agricultural data has been hard to obtain due to
the policy changes that have been implemented in the country from the period of regulation
to deregulation (Montshwe, 2006:16).

Data collection began in 1915 with the Department of Agriculture requesting monthly
livestock and crop reports from selected respondents (Frick & Groenewald, 1999). In return
for the collection of data, the government would then supply the farmers with the combined
data approximations. The 1930s introduced control boards which regulated agricultural
marketing activities in the country. In accordance with the Marketing Act, it was compulsory
for control boards to collect data for which ever sector they represented. This resulted in
reliable data being collected although publishing was at times delayed. However, with the
disbanding of control boards during the 1990s’ deregulation process, only a few sectors of the
agricultural economy managed to remain (Willemse, 1996). The Marketing of Agricultural
Products Act of 1996 came in with a directive to collect data for only a few of the products
such as maize, cotton, wool and meat, to name a few. This resulted in data collection for
some products being reduced significantly and in some cases discontinued. Furthermore, in
1998, the Central Statistical Service announced that it would postpone data collection due to
budget constraints. The agricultural census was then done in 2002 followed by another in
2007. The need for data in the market has resulted in a need for an agricultural market

information system that meets the requirements of small-scale farmers.
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3.6.3 Inadequate infrastructure

More often than not, small-scale farmers do not have storage facilities for their crop harvests
or livestock. For those that do, the facilities may at times be deemed not conducive by the
buyer of the product. Small-scale farmers primarily produce for subsistence purposes, while
those that decide to sell their surplus produce, have no proper storage facilities as selling may
not be part of their plan. Mostly commercial farmers have access to grain silos as these meet
the quality of storage requirements of the majority of large buyers. Small-scale farmers are
unable to get large contracts for their produce as they do not have these facilities, as large
contracts are accompanied by competitive market prices. This results in small-scale farmers
selling their produce to intermediaries who have the required facilities and in so doing lose
out on profit margins. This has adverse effects on the farmers’ livelihoods. Other farmers
resort to farm-gate marketing as they can avoid transport and storage costs, while on the
downside receiving mediocre prices (Mazibuko & Oladele, 2012:1621).

There is also a lack of vehicles, poor transport, poor roads and road networks. Without
vehicles or a reliable transport system, the small-scale farmer cannot transport their product
to the market or to acquire the required inputs for production. The lack of vehicles can be
primarily be caused by lack of capital. As mentioned earlier, a large number of small-scale
farmers reside in the former homeland areas where the transport systems were not designed to
cater for agricultural businesses. The transport systems in these areas were set up with the
intention of segregating the indigenous population by cutting them off from the areas where
the colonial masters dwelled. The homeland areas were usually designed with one major
road leading out of the area for security reasons as the government could easily prevent
uprisings by blocking off the roads (Ortmann & King, 2007:238).

3.6.4 Inadequate technology

Agricultural technologies can be classified under either production technologies or ICTs.
Production technologies are, for example, use of pesticides and fertilisers, technical skills, use
of genetically modified seeds, and general farming and irrigation methods, with the goal of
improving efficiency. The South African agricultural market, dualistic as it is, comprises low
technology for small-scale farmers with high technology on the opposite end for commercial

farmers (Pote & Obi 2007:3). The presence of monopolistic control boards resulted in
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competition in the market and this lead to low market efficiency. This resulted in farmers
being disincentivised from acquiring marketing skills as they did not have the opportunity to
do so (Pote & Obi, 2007:5). Small-scale farmers in South Africa have inadequate access to
both these types of technologies. The end result is lower efficiency and output than they

would have had if they had adopted these.

3.6.5 Inadequate quantity and quality of output

The lack of proper technologies, infrastructure and information can have adverse effects on
the quantity and quality aspects of small-scale farming. Since small farmers produce mainly
for subsistence purposes they tend not to produce a large enough output to meet the
requirements of large buyers in the market (Montshwe, 2006:15). On the other hand, without
the technological skills and access to current market information, small-scale farmers do not
often meet the quality requirements of the buyers. The Agricultural Product Standards Act
No. 119 of 1990 sets quality requirements for different types of agricultural products,
according to sector (Department of Agriculture Forestry & Fisheries, 2010). The standards
state packaging, grading, labelling, marking and quality of each product. Many small-scale
farmers are unable to meet these requirements due to limited skills and capital among other
challenges, resulting in them resorting to farm-gate marketing, which has adverse

implications on their pricing.

3.7 South Africa’s commodity market

Commodity markets in South Africa have been highly biased towards commercial agriculture
unlike other African countries that mainly focus on small-scale farmer participation. South
Africa’s agricultural produce, though contributing a small percentage to GDP, comes mainly
from a few commercial farmers. The hundreds of thousands of small-scale farmers do not
seem to participate much in the South Africa commodity exchange. According to Qege and
Cartwright (2004:5) in the 2001/2002 financial year, there was an agricultural turnover of
about R1.2 billion in the South African market. However, just under 0.7% of this amount

came from black farmers.
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Following the market liberalisation process of the 1980’s, SAFEX was set up in 1988 trading
in financial futures. After the attainment of democratic rule in 1994, the Agricultural Markets
Division (AMD) was established as a branch of SAFEX in 1995. As mentioned, initially
potato and beef futures were traded although only on a cash basis (Vink & Kirsten, 2000).
White and yellow maize contracts were launched in 1996 and this coincided with the
Agricultural Marketing Act of 1996 under a deregulated market system. Option derivatives
were introduced in 1998 for these maize products while sunflower seeds were introduced in
1999. Five commodities are currently traded on the SAFEX which are white maize, yellow

maize, wheat, soybean and sunflower seed.

The Johannesburg Securities Exchange (JSE), which is the country’s national stock
exchange, bought out SAFEX members in 2001 and established the Agricultural Products
Division under the SAFEX brand to continue the services offered by the AMD. There are
currently 60 trading members and five clearing members. The number of clients served is
over 12,000 and these include millers, producers, banks, agricultural firms and cooperatives.
At the moment SAFEX allows for the discovery of prices of grains as well as efficient
management of price risk in both South and Southern Africa. Oil and precious metals have
of recent been added to the list of derivatives traded by SAFEX.

3.8 Conclusion

South Africa is noted as the country with the highest GDP per capita amongst African
countries. Following a period of a strong regulatory environment dating back to the 1930s,
the country entered a deregulation phase after democratisation in 1994. The government has
set up programmes over the years to aid farmers marketing and socio-economic efforts.
Some of these are LRAD, CASP, MAFISA and AgriBEE. Small-scale farmers in South
Africa face some marketing constraints such as a lack of adequate finance, marketing
information, infrastructure, technology, as well as meeting quantity and quality of output
standards. South Africa’s ICT-enabled agricultural commodity market (particularly SAFEX)

was then discussed.
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— CHAPTER 4 -

Assessing the agricultural commodity exchange market

4.1 Introduction

This chapter is set to assess the current situation regarding the South African commodity
exchange market holistically. This is important as it helps to identify gaps and map out the
extent of these problems. Once the issues have been identified, only then can plausible
solutions be considered. This section shall assess the agricultural commodity market in terms
of accessibility to the market and the commodity exchange environment and draw from the
experiences of other developing countries. Following this, solutions to the problems
identified shall be proposed with a focus on case studies of other commodity markets similar

in some way to South Africa in terms of technology or market characteristics.

4.2 Small-scale farmer participation in commodity markets

Neither small-scale nor emerging farmers have operated or are currently active in the SAFEX
commodity exchange (SAFEX, 2013:1). The only participants of the commodity exchange
are commercial farmers. However, SAFEX has recently introduced lower tonnage contracts
for maize and wheat to allow small-scale farmers to participate in the commodity exchange
market (SAFEX, 2013:1).

4.3 Analysis of historical ICT infrastructure indicators

From the time of South Africa’s democratisation in 1994 and the complete and final phase of
deregulation of the agricultural market beginning in 1996, positive changes in ICT
infrastructure can be observed. ICT indicators that are mainly of use to farmers and their on-
farm activities are mobile phones, fixed telephone lines, the internet (including broadband)
and mobile phone coverage. The listed technologies shall be discussed below in comparison

to some of the countries which shall be used in case studies.
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4.3.1 Fixed telephone lines

The graph below shows the total number of fixed telephone lines (per 100 people) also
known as landlines and the trend from 1997 to 2011 for sub-Saharan Africa (SSA) South
Africa, India, Kenya and the World (average).

Figure 4.1: Fixed telephone lines per 100 people (1997-2011)
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As the graph shows, there has generally been a negative trend in the growth of fixed
telephone lines in most countries. The world average is only between 15 and 20 people per
100 people. South Africa has had a steady decline in telephone lines, although there were
slight increases from 1997 to about 1999. Rural South Africa has been underserviced in
terms of fixed line technology due to high setup costs. Kenya and SSA on the other hand are
quite low at around 2 fixed lines per 100 people. The general decline in the number of
telephone lines can be attributed to the rapid growth of mobile phones over the past one and a
half decades (Vogelsang, 2011:2).
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4.3.2 Mobile cellular subscriptions

The graph below shows the total number of mobile cellular (cell phone) subscriptions in
South Africa, SSA, India, Kenya, the World (average) and the USA from 1997 to 2011.

Figure 4.2: Mobile cellular subscriptions per 100 people (1997-2011)
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Mobile cellular technologies have become popular around the world, as seen by rapid
increase in subscribers and improvements in functionality of these technologies. Seventy-
five per cent of the six billion mobile phones around the world are in developing countries
(Peyper, 2013). Africa has not fallen behind when looking at this growing trend. Looking at
the graph above, it is evident that South Africa’s mobile cellular subscriptions have been
steadily increasing from 1997 up to 2011. From 2004 the number of subscriptions per 100
people in the country surpassed the USA while increasing the gap between South Africa and
the world average. Among South Africa’s low-income earners, usage differs between rural
and urban dwellers. The urban dwellers are more likely to use their phones for the internet

while rural folk tend to use the more traditional SMS. India being a leading country in terms
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of information technology has had a steady increase in mobile subscriptions from 1997. This

steady increase has been almost similar to the SSA and Kenya cases above.

4.3.3 Internet users

The graph below shows the number of internet users per 100 people in South Africa, SSA,
India, Kenya and the World (average) from 1997 to 2011.

Figure 4.3: Internet users per 100 people (1997-2011)
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In general the number of internet users in all countries has been increasing from 1997 up to
2011. As of 2011 there were approximately 22 internet users per 100 people in South Africa,
while for SSA it was approximately 13 per 100. South Africa on the other hand is one of the

leading countries in terms of the number of technology companies in Africa. However, the
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majority of the internet users are in urban areas and use the internet primarily for social
networking, mobile banking and the news. The rural dwellers as mentioned before are more
inclined to use their phones form SMS due to lack of knowledge on the use of internet
technology as well as scepticism. India is an emerging economy in terms of technology
advancement and had 10 users per 100 in 2011. Kenya has also had a steady increase in
internet users with a significant increase from 2005 onwards. It surpassed South Africa after
2009. The Communications Commission of Kenya stated that most of Kenya’s mobile phone
users are now using their phones for browsing the internet, with a usage rate of over 98%

(Mulligan, 2012). Voice calls on the other hand have reduced in number.

4.3.4 Broadband internet users

Broadband® is now becoming the standard network connection on both fixed lines due to its
high speed. However, in rural areas where the majority of small-scale farmers dwell, mobile
internet is the widely used. The mobile network standard is broadband internet offered at
different speeds and prices. The figure below shows broadband subscriptions per 100 people
from its inception in 2002 up to 2011. As one can see below, while South Africa is far ahead
of SSA in terms of subscriptions per 100 people, the number of users is still quite low,
especially when comparing to the world average. India on the other hand has been having an
almost similar increase in its broadband subscriptions per 100. Kenya has had fluctuations in
the broadband internet growth although there is a slight increase from 2010. The world
average has been excluded from the graph because the number of users per 100 people cannot

be graphically compared due to the great disparity.

® Broadband internet is a high speed internet service that is always on and has higher speeds than the outdated
dial-up internet (FCC, 2009).
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Figure 4.4: Broadband subscriptions per 100 people (2002-2011)
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4.3.5 Secure internet servers

The purpose of secure internet servers is to enable encrypted data to be sent over the internet
which is of great importance in electronic financial trading such as commodity exchanges.
This safeguards the information flowing from one user to another creating a safe and secure
connection. This could be of importance to small-scale farmers who may be sceptical on the
safety of electronic transactions. The graph below shows the number of secure servers per
one million people in South Africa, SSA and India from 2001 to 2012.
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Figure 4.5: Secure servers per 1 million people (2001-2012)
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Looking at the graph it is observable that South Africa when compared to India or SSA is
ahead in terms of the number of secure servers per million people. Most African countries
have less than ten servers per million people. Unfortunately no data is available for 2002 for
any country using the World Bank database. The USA and the world average have been
excluded from the graph because they have much higher numbers of secures servers per one
million people making them incomparable. Kenya on the other hand has much lower figures

that cannot be graphed.
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4.3.6 Mobile phone coverage

South Africa has a high mobile internet coverage area. Figures A.2-A.5 show the coverage
maps of the two mobile operators according to the type of internet service*. One can observe
that internet coverage in the country is available over almost all of South Africa. When
compared to the agricultural map (Figure A.1), one can see that the only areas not covered are
some of the dry areas in the Northern Cape. These areas are used primarily for grazing,
mixed farming or no agricultural use due to the aridity. Secondly, the population density in
these areas is quite low. The areas with high coverage are those in Gauteng, KwaZulu-Natal
and the Western Cape, where grain farming, livestock, vegetable, fruit and vineyards are
prevalent. These are the areas that command the most agricultural output as previously

shown in Table 3.

4.3.7 Summary

One can note that the general trend has been a move away from the use of fixed telephone
lines the world over, to an increasing use of mobile phones. Internet usage has also been
increasing although not to satisfactory levels especially when looking at the modern
broadband internet speed. It seems there is high coverage of mobile phones services in South
Africa as shown by data from the country’s two major mobile phone service providers.
Small-scale farmers are therefore more likely to have mobile phones than telephone lines.
However, only a few of them will have access to the internet despite the high coverage. This
may be attributed to lack of education on technology use in the country. Currently the
SAFEX price information service is web-based thus it is vital that small-scale farmers gain
access to the internet in order to make use of the information provided therein.

* The country’s two major mobile phone operators (Vodacom and MTN) offer mainly high speed internet
known as GPRS and 3G. However GPRS is still the most widely used internet speed as it has more coverage
than 3G although not as fast.
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4.4 Analysis of South African national agricultural statistics

South African agricultural statistics are collected and published by Statistics South Africa.
However, these statistics are mainly collected for commercial or large-scale farmers. Very
little statistics on small-scale farmers are collected. Somewhat comprehensive statistics for
small-scale agriculture were collected only in 2000 in the Report on the Survey of Large and
Small-scale Agriculture (Statistics South Africa, 2002). Previous reports primarily focused
on commercial agriculture. The report is the only one that focused on both large and small-

scale agriculture. The statistics that relate to small-scale farmers will be discussed below.

Table 4.1: Farming activities by province and geographical region (2000)

1000
Province Former homelands® Former RSA South Africa
Total 943 150 1093
Western Cape - iy 23
Eastern Cape 392 15 407
Northern Cape - 12 12
Free State 17 40 56
KwaZulu-Natal 189 26 216
North West 35 17 51
Gauteng - 4 4
Mpumalanga 37 8 45
Limpopo 273 3 278

Source: Statistics South Africa (2002)

From the table above of 2000, it is seen that the majority of small-scale farmers are found in
the Eastern Cape, followed by Limpopo and KwaZulu-Natal respectively which housed most

of the previously disadvantaged in the apartheid era. On the other hand, the Free State,

® Former homelands represent small-scale farmers while Former RSA represents commercial farmers (Statistics
South Africa, 2002).
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followed by KwaZulu-Natal and the Western Cape respectively, has the largest numbers of

large-scale farmers respectively.

Figure 4.6: Level of availability of service or facility (2000)
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The graph above shows the levels of availability of services or facilities for farming
operations in 2000. What is quite observable is that commercial farmers have the most
access to services and amenities compared to their poorer counterparts. For instance
comparing the telephone service, more than 60% of commercial farmers have access to it
while only 10% of small-scale farmers have access. The telephone service is one ICT service
that can be used for dissemination of information or for internet access. This means therefore

that in 2000, only 10% of small-scale farmers had access to the internet through a fixed line.
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Fixed line use has reduced or remained stagnant in many parts of the world. It is now being
replaced by internet-based telecommunications and mobile phones (Vogelsang, 2011:2).

However, fixed lines are still the most reliable service compared to mobile.

Looking at storage facilities such as grain silos, warehouses and those for cold products, it
can be observed that in terms of availability, the disparity between commercial and scale
farmers is quite large. The same can be said for processing facilities such as mills, driers,

packaging services. In terms of the input and output market access, commercial farmers have

far greater access to input dealers and trading centres.

Table 4.2: Number of farming activities according to selected crops (2000)

1000
Type of crop Former RSA | Former homelands South Africa
Maize for grain 19 578 597
Maize for fresh consumption | 10 531 541
Grain sorghum 2 38 35
Wheat 9 2 11
Dried beans 4 176 180
Soya beans 2 36 38
Groundnuts 3 61 64
Sugarcane 4 32 36
Sunflower seed 4 1 5
Cotton 1 0* 1
Lucerne and/or other hay 14 1 14
Tobacco 0* 3 3
Other field crops 3 2 4
Potatoes 6 117 123
Sweet potatoes 1 53 54
At least one type of crop 56 799 855

Source: Statistics South Africa (2002)

*This means that the figure is between 0 and 500
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The table above shows the number of farming operations according to selected crops in both
the Former homelands and the Former RSA in 2000. The data shows that the majority of
small-scale farmers are predominantly maize producers and grow the crop either for their
own consumption or for commercial purposes. This is also the case with commercial farmers

although their numbers of farmers are much less.

When one looks at the types of agricultural products traded by SAFEX, soya beans, maize
and wheat are the most widely traded commaodity derivatives. As shown, about 36,000 small-
scale farmers produce soya bean, while only 2,000 are into wheat. There is therefore great
potential for trading in commodity derivatives in some of these markets particularly maize.

4.5 Case study of India

India as mentioned before has a high number of small-scale farmers who participate or make
use of the country’s commodity exchanges. The country is also an emerging market
particularly in terms of ICT use (Saravanan, 2013:3). It has become the one of new hubs of
technology in Asia and the world at large. Seventy-eight per cent of India’s total agricultural
production comes from small-scale farmers and this is in contrast to South Africa where most
of the production comes from commercial farmers (Singh et al, 2002:3). India has thus been
chosen due to the lessons that can be learned by South African small-scale farmers in their

quest to gain more access to the agricultural market and value chain.

4.5.1 Commodities to be reviewed: Cardamom and Mentha oil

Cardamom and mentha oil have been rapidly increasing in production volumes as well as
prices on the world market. India is the second largest exporter and producer of cardamom (a
spice) after Guatemala (MCX, 2008:1). Mentha oil on the other hand is an extract from the
mentha plant and is used for several medicinal and industrial purposes. It is also known as
menthol mint or corn mint. India is the largest producer of mentha oil, far more than any
other country (UNCTAD, 2009:91).
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Figure 4.7: Production of cardamom in India (1997-2012)
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The production of cardamom in India over the period from 1997 shows that there has
generally been a positive trend in the production, increasing from almost 12,000 tonnes to
almost 20,000 tonnes in 2012. Cardamom is sold through use of auction houses and traders
are licensed by the Spices Board. The produce is cleaned, graded and packed before being
stored in the auction warehouses. Traders then take the produce to bigger markets or it is
directly exported. Most of the cardamom is consumed in India while on average only five to
eight per cent is exported (MCX, 2008:2).

Figure 4.8: Cardamom spot price trend (2011-2013)
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The spot price of cardamom as shown in the graph above has been fluctuating over the three-
year period. However, significant increases have been observed during 2012 where the
prices more than double only to reduce at the beginning of May 2013. This increase can be
attributed to cardamom of lower quality being produced in Guatemala, as well as lower
Indian production. Due to an increase in domestic production in 2012, the prices began to

decline once more.

Figure 4.9: Production of natural mentha oil in India and China (1993 — 2006)
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The graph above shows that in 1993, India and China’s production volumes were quite
similar but as time progressed India’s production began to surpass China with a significant
margin being seen from 2003 onwards. The major increases were observed in 2005 to 2006.
In India mentha is produced mainly by small-scale farmers and those in marginal regions
(UNCTAD, 2009:91). Due to increases in population, there was a rise in pressure on
agricultural land. This prompted farmers to look for higher value crops to assist with food
security issues. At the same time, world demand began to increase and this further allowed
more small-scale farmers to enter the market. In the 1980s, world production was dominated

by China and Brazil. However, awareness was created by farmer organisations through

47



television, radio and training seminars. Farmers’ willingness to plant increased gradually
resulting in India surpassing Brazil first then China. The introduction of the futures market
has therefore made it possible for these small-scale farmers to access the market more
effectively and improve their livelihoods.

Figure 4.10: Mentha oil spot price trend (2011-2013)
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Source: The Economic Times (2013)

The spot price trend of mentha oil for the three-year period shows a spike in prices from mid-
2011, with prices almost tripling in mid-2012. However, prices began to decline once again
at the beginning of May 2013 and have now stabilised. There has therefore been some price
volatility in the first half of 2012. The increases can be attributed to increased speculation by

farmers as well as reduced production.

4.5.2 Market Development: ICT environment for agriculture

Programmes to increase farmer awareness on price information and futures markets have
been put in place in India. Some surveys that have been done to increase this awareness
show that it is now high (UNCTAD, 2009:119). However, there are still some farmers who
do not yet fully understand what a futures market is, how it can help them or how they may
participate. More educational seminars therefore need to be put in place as well as capacity-

building seminars.

Rural communities have been fortunate enough to benefit from the use of ICTs under the
MCX programme. The increase in infrastructure through price tickers and terminals of trade

has been beneficial to the rural community while distance barriers are reduced (UNCTAD,
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2009:119). These electronic networks have facilitated the price discovery function
particularly in the rural communities. Internet trading has also been established in the rural
areas but network and connectivity problems have become a major issue. New technologies
have thus been put in place to overcome this obstacle such as the technology known as Very
Small Aperture Terminal (VSAT). A VSAT connects remote users interactively and
permanently, avoiding the intermittent network issues previously experienced in some areas
(Esselaar et al, 2004:6). This technology connects users through a satellite similar to satellite
television. There is now documented evidence on the effectiveness of this system.
Sahadevan (2007) finds that futures in mentha oil in 2005 were registered from 154 cities

from 17 states. In 2006 it had increased to 183 cities from 20 states.

According to Saravanan (2013:3) at least 45% of the world’s ICT projects are in India alone.
India also has the highest amount of information kiosks in Asia spread across the rural parts
of the country. Some of the projects are web portals that provide for functions such as
information sharing though online discussions, content processing and dissemination. These
information services are multilingual. There are also Village Knowledge Centres (VKCs)
which allow for location specific generation of content. These are demand-driven and have

community inclusion as well as ownership encouraged.

Over 11,000 farmers in India have mobile tools provided by Ekgaon which allow them to
access information on market prices, weather reports, and management of crops as well as
educating them on agricultural methods that allow them to get the most out of their farming

venture (World Economic Forum, 2011:2).

The main challenge for the farmers has been learning to use technology since for many it is a
new experience. Illiteracy has been seen to be a barrier in farmers accepting new
technologies. However, MCX has made it its mandate to ensure low-cost technologies are
built which are customised according to the market characteristics (UNCTAD, 2009:119).
One survey shows that some small-scale farmers are now organising themselves into groups
so they may be able to participate in the commodity exchanges. On the other hand,
diversification of the futures market has been seen such that India now has the highest
number of commodities being traded in a futures market at 80 commodities (Ahuja,
2006:159).
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4.5.3 Price discovery and price risk management

The main price discovery mechanism used by India’s commodity exchanges has been
electronic through the use of price screens and tickers (UNCTAD, 2009:104). These are
distributed widely over all the country. Other mechanisms are the use of television, radio, the
internet and mobile phones. In 2007 alone over 300,000 SMS messages with commodity
price information were sent to farmers’ mobile phones around the country (UNCTAD,
2009:104). Prices are also published in over 25 daily news publications and reach an
estimated quarter of the farming community. The price information is distributed in several
languages to cater for everyone and ensure that information sent out is useful to the
recipients. The introduction of the futures market has therefore resulted in the removal of
intermediaries, leading to farmers obtaining more value for their commodities (Seghal et al,
2012:34). Farmers have also acknowledged that spot price volatility has reduced since the
introduction of the futures market. It has also been noted that farmers are using the price
information for their cropping decisions. Surveys show that farmers now check their MCX
prices before selling their produce. They also show that some farmers are now using futures

prices as a hedging mechanism although the use is not prevalent (UNCTAD, 2009:108).

4.5.4 Main lessons learnt

One of the main features of India’s success in engaging small-scale farmers in commodity
exchanges has been diversification through the production of high value products. One
example is mentha oil which is mostly produced by small-scale farmers. India has taken
advantage of the growing technology boom and has invested in technologies such as VSATs
as well as making use of electronic display boards and price dissemination through SMS
messages to mobile phones. India currently has the over 45% of the world’s ICT projects.
This means that South Africa and other developing countries need to invest more in ICT
projects that are agriculture specific. Extensive farmer education has been pivotal in
encouraging farmers to venture into high value crops. It is quite evident that the adoption of
ICTs has not always been met with open arms. Rural dwellers are always sceptical of new
technologies being introduced to them particularly because they fear the technologies may

interfere or replace their traditional practices.
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The mobile phone system has proven to be quite effective in India in terms of information
dissemination. There are several publications providing agricultural information mostly
provided free of charge and these have allowed for price discovery. South Africa has an
extensive mobile phone coverage rate as well as local press in many local urban
communities. Therefore this would be something worth implementing in the rural

communities as well.

4.6 Harnessing mobile phone use: International evidence

Market information systems (MIS) have been used to provide market price information to
farmers so as to allow them to make informed decisions on production as well as trade. It
increases the negotiation power of farmers, rather than relying on intermediary traders for this
information. It has been found that, in order for a particular MIS to work, the service
provider needs to be able to at least break even or allow the project to make just enough profit

to sustain it as transaction fees may be quite costly (USAID, 2011:1).

Before focusing on ICT applications that could be used with mobile phones, it is important to
note the fact that mobile phones by themselves have a great impact on enabling distribution
of market price information in the agricultural market. Jensen (2007:879) finds that in India,
mobile phone coverage on its own has led to significant increases in market efficiency. His
study finds that price differences across the markets have reduced as well as produce waste.
Profits for fishermen have increased by nine per cent while prices have reduced by four per
cent. A study in Niger by Aker & Mbiti (2010) finds that farmers increased their trade
activities as soon as they had cell phones. Increases were found to be by at least 10% while
their profits increased by 29%. Similarly, Muto & Yamano (2009) find that banana farmers
in Uganda began to receive market information more as mobile phone coverage increased,

resulting in their profits increasing by at least 10%.

Research from USAID (2011:2) finds that in order for an MIS to work, there needs to be a
reliable network provider that can enable farmers to receive crop, price and weather
information. Some of the services provided include interactive voice recognition (IVR),
SMS, wireless application protocol (WAP) browsing as well as web-based internet browsing.

Each service is provided at a fee which users have to pay in order to gain access. Internet
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browsing on the other hand is only available on modern mobile phones also known as smart
phones and these require more advanced networks. With the low availability of 3G networks

in remote areas, GPRS is still a reliable option although has lower internet speeds.

Some partnerships between mobile network providers and governments or other
organisations have had a positive impact on farmers. One example of such a development is
the collaboration between Zain (a Zambian network operator), the Zambian National Farmers
Union and the International Fund for Agricultural Development (IFAD) where commodity
prices are sent to farmers through SMS (IFAD, 2012). Donor support has been seen to be an

important aspect in the continued existence of these projects.

Third-party providers of MISs could be another option, apart from the network provider one.
Some companies have been seen to have much interest in provision of agricultural price
information and working with farmers in agricultural value chains. These third party
providers make use of SMS and WAP mainly in information provision through mobile phone
networks or internet service providers (ISPs). One example is the Reuters Market Light
service used in India by a private company. Farmers have access to price, weather and crop
information where they pay monthly subscriptions for the service. Cumulative subscribers
are now more than 250,000 since the inception of the project (Dingra, 2009). Another
example of an MIS by a third party provider is that of Google Trader launched in Uganda in
2009. Google partnered with MTN (an ISP) and created an internet platform as well as an
SMS service. Currently, it was found to more expensive to send and receive messages as
compared to the small amount they were charging users for the service. Donor support has
also been seen to be important in the sustainability of this particular project.

A third option in the provision of MIS would be that of a government sponsored project.
Market price information has been collected by governments as part of their food security
planning. While the initial plan was not to provide this information for commercial purposes,
some governments have started to provide this information through SMS services or
government websites. According to USAID (2011:3), there is no information on whether
these initiatives have been useful or not. In most cases it is not clear if the information is
reliable. However, governments may issue this information as a public good so as to
subsidise the cost particularly for small-scale farmers who may not afford it. Governments
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may also engage in public-private partnerships or outsource to third-party providers in order
for MIS projects to be sustainable as well as scalable. Scalability has been seen to hinder
access to these projects by farmers in other areas other than the ones where pilot projects

were done.

Studies show that market information can be used to allow small-scale farmers to obtain
higher prices as well as manage their sales (Svensson & Drott, 2010:4). One benefit of
receiving information is a reduction is transport and logistical costs. Farmers would no
longer need to travel to the nearest trader in order to get information which may not be up-to-
date or reliable. In addition, commercial farmers have problems in trading with small-scale
farmers due to non-standardised safety, storage and quality assurance facilities. In most cases
the farmers are not aware of the market standards. Some farmers are now starting to make
use of ICT solutions in order to improve their quality control for their produce and storage

facilities.

4.7 Development implications for the agricultural market

There is need to ensure that ICT solutions for agriculture create notable value rather than
embarking on a project that may not be sustainable. The behaviours of farmers need to be
changed as well. Many farmers have been using systems that they are now used to and have
created contacts. It would be quite hard for them to adopt new systems if they are set in their
old ways. Users also need to be able to learn how to use some of these technologies through
workshops on computer training. Syngenta Foundation now has a smartphone-enabled for
more advanced small-scale farmers (USAID, 2013:4). They have discovered that smart
phone use has increased rapidly thus it is easier for farmers to use software applications that
come with these new age phones. They have thus come up with agricultural insurance
products for use over Africa. The applications are made as simple as possible and are
attractive. 1CT models put in place need to be able to be replicated in other agricultural or

geographical areas. This will increase the applicability of the technologies.

There are now emerging trends particularly in social media as well as smart phone use.
While it is important to ensure that farmers are educated on technology use, it has been noted

that the visual interface alone on a smart phone can allow farmers whether literate or not to
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use the different software applications that can be made available to them (USAID, 2013:4).
As India continues to take forward steps in development of ICTs, one notable innovation has
been the current design of a software platform tailored for farmers. These inventions are
intended to cater for the illiterate and resource-poor. This technology includes touch screen
readers. Microsoft has created a smart phone specifically for Africa and this will go a long
way (Gent, 2013). Smart phone penetration in Africa is said to sit at 20% currently and is
expected to increase to 50% by 2017 (Deloitte & GSMA, 2012:24). ICT solutions to be put
in place need to be for both simple and smart phone users.

Several social networks are now more common such as Facebook and Twitter. In South
Africa there is Mxit with millions of users on the platform. Currently the Whatsapp
application’s use has also grown exponentially with over 200 million worldwide users
(Winkler, 2012). These social networks allow real-time interactions at low costs and in some
cases free as compared to a telephone call or using the internet on a computer. In India, it
was reported that farmers managed to organise themselves using social media and met, in
doing so avoided an imminent price crash due to oversupply. Rural farmers do not
participate as much as their younger or urban counterparts but it seems in the future it would
be of benefit to them to embrace this technology. It can also be expected that the younger

farmers will be more technology accepting than the current generation.

4.8 Potential use of commodity exchanges with small-scale farmers in South Africa

South Africa leads the African continent in terms of technological infrastructure and
innovation. However, despite this notion policy makers have not been able to adequately
take advantage of this trend and translate it to better incomes and information provision for
small-scale farmers. SAFEX is currently the most successful commodity exchange in Africa
and does volume trading that far exceeds the aggregation of all other countries. It is also the
only commodity exchange that has a futures market in Africa.

Government has tried to provide agricultural price information for farmers but the
effectiveness has been quite low. One good example is the Limpopo province Department of
Agriculture. They embarked on an E-Agriculture project to improve farmer access to

information as well as the market (Department of Agriculture, 2013). In this project they
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have provided basic ICT training to 236 farmers as well as 322 extension workers. While
this is a commendable effort, more can still be done as there are over a million small-scale

farmers in the country.

There is a need to invest in high value agricultural products such as horticulture by South
African farmers. These high value products are more profitable as can be seen in the Indian
case. They also enable diversification in the agricultural markets. Farmers therefore need
education on different types of crops other than the traditional maize, wheat and livestock.
The Indian case resulted in it becoming the world’s top producer of mentha oil. The majority
of the producers are small-scale farmers. There is need to assess the world market and see

which products are in demand.

South Africa currently has two main VSAT network providers, that is, the state-owned
Telkom and the privately-owned Sentech (Pater, 2005:46). The satellite networks service
covers Southern Africa, therefore installation of these networks is not time consuming as the
satellites are already in place. A point of concern would be the issue of the high end user
costs especially for rural communities. However, most of these VSATS are currently used as
payphones. Another network has been setup in several rural communities in the country.
GTECH was put in place to handle the national lottery transactions. The implementation was
at a significantly high rate of 100 sites per day. This is an indication that VSATS can be setup
in a short period of time. These networks need to be adopted by rural agricultural
communities to gain access to agricultural information as well as be able to trade

electronically.

4.9 Conclusion

This chapter set out to critically assess the agricultural commodity exchange market in the
context of ICT. It began by looking at whether or not small-scale farmers are participating in
the agricultural commodity exchange market, particularly SAFEX. It found that there is
virtually no participation by small-scale farmers in South Africa. After analysing historical
ICT indicators, the need for investment in mobile technology to assist small-scale farmers

was realised. The case study of India was discussed as well as international evidence on the
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use of mobile phones. Development implications for the agricultural market were then
discussed as well as the potential usage of commodity exchanges in South Africa for the

benefit of small-scale farmers.
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— CHAPTER 5 -

Conclusion

South Africa is Africa’s most developed economy with a GDP composed of mainly services
and industry while agriculture contributes less than three per cent. Though contributing such
a small percentage to GDP, agriculture provides livelihoods to approximately three million
South Africans out of a population over 50 million. South Africa’s agricultural market was
highly regulated by the apartheid government which put in place policies to favour the white
commercial farmers while actively marginalising the black farming community who were the

majority of the South African population

The new South African government in 1996 decided to completely deregulate the agricultural
market. The government came up with some support programmes such as LRAD, CASP,
MAFISA and AgriBEE as a way to assist the previously disadvantaged black farmers.
Though government has put in efforts to assist small-scale farmers, they continue to struggle
in terms of accessing the market and this has detrimental effects on their livelihoods
considering South Africa’s high income inequality. Another positive outcome of the
deregulation process was the establishment of SAFEX which is Africa’s biggest and most
successful agricultural commodity exchange. SAFEX is ICT-based and is currently the only

one in Africa trading in futures.

ICT has been seen as positive tool in the agricultural market. Mobile phones have been the
most accessible ICT device due to low setup costs and high availability. They main functions
of a commodity exchange are to ensure price discovery and price risk management. ICT-
enabled commodity exchanges have provided farmers with the much needed price, weather
and production information. Commodity exchanges make use of market information systems
which are mainly electronic through channels such as SMS systems or display boards. The
benefits realised by many through the use of ICTs in agriculture are a reduction in transaction
costs, increase in access to markets, provision of information on critical market information

and improvement of communication inside the value chain (Picot et al, 1996:71).
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While South Africa has the most advanced economy as well as technology compared to other
African countries, the benefits to small-scale farmers have not been realised. Small-scale
farmers do not participate in the commodity market although SAFEX has now recently setup
smaller tonnage contracts to allow small-scale farmers to start participating as well. Through
the analysis of historical ICT infrastructure indicators, it was noted that there is high potential
for the use of agricultural commodity exchanges through mobile phones. Internet coverage is
highly available to most of South Africa a different speeds with very high mobile phone
coverage. South African national agricultural statistics are mainly collected for commercial

farming activities while small-scale farming is not regularly recorded.

India was used as a case study with main focus on the two main commodities traded on the
commodity exchange which are cardamom and mentha oil. The majority of production and
trading in India is done by small-scale farmers. One of the main features of India’s success in
engaging small-scale farmers in commodity exchanges has been diversification through the
production of these high value products. Production of both commodities has increased
rapidly over the past few years. India’s ICT environment has improved drastically as they
have made use of the mobile VSAT technology. Mobile phones have been seen as a
beneficial tool in the success of India’s commodity exchange. The need for farmer education

was also realised.

Mobile phone use has been noted as the most viable ICT in the potential use of commodity
exchanges in South Africa. Different examples from mostly developing countries in Africa
were discussed in relation to their mobile phone use in agriculture. Most studies found that
the use of mobile phones alone before considering the internet resulted in a positive increase
in small-scale farmers’ access to the agricultural market. Market efficiency can be increased
through the use of mobile phones as some studies have shown, while increasing profits by up
to 29%. The need for reliable network operators was seen as a pre-requisite to the success of
mobile phones in the establishment of a commodity exchange targeting small-scale farmers.
Following the results of the different research some development implications for both the
South African and African environment were then discussed as well as the potential uses of

commodity exchanges based on these findings.
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Appendix

Figure A.1: Homelands and Agricultural Resources (1984)
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Figure A.2: Vodacom Cellular Network (GPRS coverage)
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Source: Vodacom (2012)
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Figure A.3: MTN Cellular Network (GPRS coverage)
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Source: MTN (2012)
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Figure A.4: Vodacom Cellular Network (3G coverage)
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Source: Vodacom (2012)

mpt}g)
Polokwane!

70



Figure A.5: MTN Cellular Network (3G coverage)
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Source: MTN (2012)
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