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ABSTRACT 
 

For decades commercial silos in South Africa was the only option in which maize could 

be delivered and sold. After deregulation in the late 1990s commercial silo owners came 

to face the challenge of alternative storage solutions and loss of market share.  The 

reasons are determined for a shift from commercial storage to on-farm storage. The 

extent to which on-farm storage will change the current maize storage industry is 

discussed. 

 

The study commences by describing the birth and rapid growth of maize production in 

South Africa. Soon after maize became a major role-player in the export industry, it was 

characterised by regulation. The rationale why the market was regulated and how it 

influenced grain storage is explained.  

 

The deregulation process and the objectives of the new Marketing of Agricultural 

Products Act, No. 47 of 1996, are paraphrased. In the deregulated market, current and 

future, maize prices are determined by supply and demand. Incentives for storage 

emerged and cheaper substitutes with various other advantages began to propose 

alternative storage solutions to farmers. These concurrences of circumstances then 

lead to fragmentation of grain storage in South Africa. 

As a relatively young free market, the maize value chain is described to illustrate the 

position of each role-player in relation to the silo owner. The new price determination 

factors, price movement rationale and the use of market instruments are subsequently 

explained. Naturally, a critical assessment of the main different storage solutions 

available for farmers, are investigated next.  

Fragmentation is defined and discussed in terms of market equilibrium. A comparison is 

drawn between the South African and the Australian as well as the US maize storage 

industry.   
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The empirical research was conducted on two sample groups of farmers in the Free 

State. The first group is farmers that already make use of an on-farm storage facility. 

The second group is farmers that annually produce more than 5000 tons of maize and 

currently do not make use of an on-farm storage facility. Seven important reasons for an 

on-farm storage facility are determined in the literature study as well as a qualitative 

study that preceded the quantitative study. Respondents are asked to rank the reasons 

in order of, in their opinion, importance. 

 
A generalized profile of a respondent in each sample group was compiled. Hereafter the 

outcome of the reasons ranked by both sample groups is discussed. It appeared that 

Flexible Marketing Option was the most important reason for farmers that already make 

use of on-farm storage. Farmers did not indicate that Handling and Storage costs are 

the most important reason why they would invest in an on-farm storage facility. 

 

Correlations are drawn between groups and the significance of differences is 

determined. It is concluded that on-farm storage is sustainable and there will be an 

increase of the phenomenon over the next three years. 

 

Recommendations are given for commercial silo owners to regain market share. Costs 

analyses and effective cost management along with the promotion that marketing 

options are just as flexible within commercial silos, as it is outside, are some of the 

recommendations made. 

 
Key words:   Grain storage, fragmentation, storage fragmentation, maize, South Africa 

maize production, silo, on-farm storage, grain, silo bag, commercial silo. 
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CHAPTER 1 

NATURE AND SCOPE OF THE STUDY 

 

1.1 INTRODUCTION 

 

“Visiting the inequity of the fathers upon the children…” (Exodus 20:5b). The decisions 

we make in the present, will have a significant effect on the predicament of future 

generations. 

 

The decision to regulate the Maize market by legislation in the early 20th century, 

followed by the final deregulation in 1996, had a substantial impact on Agricultural 

businesses in South Africa. For the purpose of this study, the term “Agricultural 

business” will refer to all Agricultural companies that were previously known as Co-

operatives. Regulation demanded an expensive, large and permanent storage 

infrastructure. Deregulation brought alternative storage solutions that reduced the 

necessity of these structures leaving these Agricultural businesses struggling to 

maintain sustainable market share and revenues. 

 

The study attempts to shed light on the primary reasons for the fragmentation of the 

supply-side, regarding maize storage in the North Western Free State. 

 

Because grain storage is a specialised service and one of the main sources of income 

for Agricultural businesses, any threat can lead to losses of market share and income 

(Smit, 1970:9). Over the past decade farmers gradually converted to on-farm storage 

facilities resulting in the steady growth of such a threat.  

 

The study will begin with the formulation of the problem statement. This is followed by 

the primary and secondary objectives. Then the scope of the study is outlined where 

after the research methodology is discussed. 
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The research methodology includes a theoretical and literature review as well as the 

description of the empirical research method that was used. The chapter division was 

then summarized before the study concluded with its limitations and suggestions for 

future research. 

 

1.2 PROBLEM STATEMENT 

 

The single channel marketing environment guaranteed all maize to pass through silos 

owned by Agricultural businesses (Cownie, 1986:33). These silos are permanent 

concrete structures that form the biggest non-current asset of the Agricultural 

businesses. The result was that all their operational activities revolved mainly around 

storage, handling and the income it generated.  

 

During the past decade, yields per hectare in the Free State increased on average by 

8.24% per year (Annexure A). Hectares planted by farmers over the past 10 years 

increased with 7.67% on average per year. During the same period, deliveries at silos in 

the Free State rose at a rate of 9.8% on average per year (Annexure A). In contrast, 

deliveries at commercial silos, as a percentage of produced grain in these areas 

declined on average by 2.7% per year (Annexure A). Any decline in deliveries will 

threaten market share as well as income for Agricultural businesses. These calculations 

were done with figures retrieved from the websites of Grain South Africa (GrainSA) and 

the South African Grain Information Services (SAGIS).  

 

On the surface the reasons for fragmentation seems simple. One of the first conclusions 

drawn is that storage costs of existing structures are too expensive and cheaper 

alternatives are available. This may be a valid reason and it will be investigated. As the 

discussion progresses one finds that there are various other reasons that may play 

significant roles regarding the motivation for fragmentation (Van Heerden, 2012). The 

following is a short discussion of these reasons. 
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Because of the substantial amount of maize being milled in Randfontein, this location 

was used by the South African Futures Exchange (Safex) as a reference point to 

determine a transport differential (Roberts, 2009:3). This differential is deducted from 

the Safex price to give a base-price at the specific silo. The calculation of the differential 

was initially mainly based on transport by rail, with a smaller road-transport cost 

component. In following years the transportation of maize by roads escalated more than 

by rail. The cost component in the differential calculation was therefore adapted 

similarly (Roberts, 2009:3). As the diesel price rose, it resulted in large differential 

deductions at silos before getting a base price offered to a farmer.  

 

Commodity trading companies, that do not own silos, introduced alternative storage 

solutions to farmers in close vicinity of the mills that they have delivery agreements with. 

This led to the establishment of grain bunkers and silo-bag depots with the promise of 

lower handling and storage costs (Grütter, 2012).  

 

Farmers also erected silos on their farms that helped decrease harvest times as well as 

keeping their tractors from public roads. The return time for a grain cart from traditional 

silo structures to the combine is reduced drastically with the storage facility on the farm. 

Reducing harvest times can result in quicker preparation of lands for the next season. 

This management advantage is important for its soil moisture conservation values.  

 

Mills situated closer than Randfontein to the farmer, grew in capacity as well as 

credibility regarding their ability to pay for products delivered. This location advantage 

gave farmers the opportunity to deliver directly to mills in their area, drastically reducing 

transport costs set by transport differentials. Farmers with access to their own logistic 

facilities can further add value by undertaking their own grain transportation to mills. 

 

The single channel marketing system had a yearly fixed price for maize. The current 

multi-channel marketing environment offers fluctuating prices for the different delivery 

months. Maize prices are usually low in July as it is harvest time. As the season 

continues the market compensates for storage by higher prices in December and 
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March. Mills often also pay premiums later in the season to secure availability of 

physical stock.  

 

Labour legislation and new technologies encouraged farmers to mechanise resulting in 

the use of technology-smart farm equipment such as large tractors. These tractors are 

not ideal for the transportation of maize on public roads to silos. The ability to store 

maize on-farm would reduce the farmer’s presence on public roads, as well as support 

grain management during harvest. It would also enable him to mix in a reasonable 

amount of grade two maize with grade one to avoid grade penalties. On-farm silos 

additionally enable farmers to store grain for their own use in animal feed. This further 

reduces delivery and retrieving costs of maize for this purpose. 

 

Agricultural silo-owners became more aware of market trends regarding food safety and 

food traceability. To comply with national and international standards strict grading 

criteria are followed when receiving grain. Silo owners will not easily compromise their 

Food Business Operator (FBO) and Critical Control Point (HACCP) registration at the 

Department of Agriculture as well as Perishable Products Export Control Board 

(PPECB). 

 

Mills on the other hand are more flexible when receiving maize especially in times of 

scarcities. Farmers thus experience lower risk of grade penalties for lower grades when 

delivering directly to mills. It therefore becomes viable to store maize on-farm and 

deliver to a nearby mill as the marketing season progresses. 

 

Production costs per hectare in the North Western Free state grew at an average of 

11.4% over the past decade while profit margins of maize rose at average 81% during 

the same period (Annexure A, GSA, 2012).This sharp rise was a result of several 

factors such as genetically modified cultivars as well as a steady increase in 

international demand by primarily China (Botha & Fourie, 2010). This financial growth 

enabled the farmer to actively take part in the open-market system and make the 

necessary structural changes to take advantage of the flexibility it offers. 
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Complementary to this, are the tax benefits it carries, as the building costs of silos on 

farms are tax-deductible. 

 

For these and other reasons, farmers showed a tendency over the past few years to 

make more use of on-farm storage facilities. The question thus arises: Where does it 

leave the Agricultural businesses which initially invested in large silo bins and mainly 

depend on its utilisation for revenue?  

 

To develop a marketing strategy that will regain market share regarding grain storage 

for agricultural companies, one needs to investigate which of the above, is the primary 

reason why farmers are converting to on-farm storage. This then, will be the primary 

objective of this study. 

 

1.3 RESEARCH OBJECTIVES 

 

1.3.1 Primary objective 

 

The primary objective of this study is to determine the most important reason that 

motivates farmers to use on-farm maize storage facilities.  

 

1.3.2 Secondary objectives 

 

Once the primary reason for fragmentation is discovered, it will also be valuable to 

determine the following secondary objectives: 

 

 The preferred type of on-farm storage. 

 The preferred capacity of on-farm storage. 

 The sustainability of the fragmentation process.  

 The correlations if any, between variables such as geographical area, level of 

education and age. 

 The significance of the differences between various groups within the sample.  
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1.4 SCOPE OF THE STUDY 

 

The scope of the study will portray the field of the study, industry demarcation and the 

geographical demarcation. 

 

1.4.1 Field of study 

 

The field of the study falls within the subject of marketing. Marketing environments and 

mechanisms are examples of terminologies used. 

 

1.4.2  Industry demarcation 

 

This study focuses on Agricultural businesses in South Africa and more precisely the 

businesses formerly known as Agricultural Co-operatives. The three main maize trading 

Agricultural businesses is Senwes limited, NWK limited and Afgri limited.  

 

1.4.3 Geographical demarcation 

 

The study will be conducted in a specific area namely the North Western Free state. 

The reason being, that the segmentation process is very evident here and the area 

inhabits a variety of mills. This factor enlightens the difference between the use of a 

Safex differential in calculating a farmer’s price and a base price provided when selling 

directly to the mill. 

 

Senwes is the major role-player with regards to maize storage facilities in this area. 

Fourteen of the sixteen silos in the area are owned by Senwes. One silo is owned by 

Allem Brothers and one by Suid-Wes Agricultural Business. The silos in the area are:  

 

Wesselsbron, Losdoorns, Schoonspruit, Schuttesdraai, Allanridge, Odendaalsrus, 

Bothaville, Regina, Vierfontein, Mirage, Viljoenskroon, Groenebloem, Vredefort and 
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Parys. Other silos in the area are Allem Brothers and a Suid-Wes Landbou (Edms) 

owned silo in Hoopstad. The study area is outlined the chart 1.1 below. 

 

MAP 1.1:  GEOGRAPHICAL DEMARCATION 

 

 

        Source: Google Images (2012) 

 

1.5 RESEARCH METHODOLOGY 

 

The study pursues two stages. Stage one is a literature study followed by an empirical 

study in stage two. 

 

1.5.1 Literature and theoretical review 

 

Because grain storage fragmentation on the supply side was prohibited by law, during 

the market regulation period, it is important to explain the rationale why the market was 

regulated and how it influenced grain storage.  The literature study will explore the 

forces behind deregulation resulting in fragmentation. 
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The literature study is divided into two chapters. The first chapter gives a historical 

background of maize production in South Africa. It will become clear that it was a 

dynamic and fast evolving market since it became commercialised in the late 19th 

century. Production grew at rapid rates and exports were one of the main drivers of the 

market (Saunders, 1930:249).  

 

The study reveals that the export to national consumption ratio of 13:1 (Saunders, 

1930:257) turned to 1:4. These ratios were calculated from figures retrieved from 

Saunders (1930:257) and SAGIS. The implication was that over the years, the national 

demand for maize outgrew exports. Thus, the need for storage facilities to revolve 

around national off-takers grew larger than for exports. With this change of focus from 

international markets to local markets, the need for regulation declined. During the 

process of deregulation, farmers started to erect their own storage facilities closer to the 

markets that were previously taboo.  

 

In continuation, this chapter will explain that agricultural regulation in South Africa was 

not only applicable on marketing activities but also involved ownership of land, 

information distribution and credit facilitation for production (Vink & Kirsten, 2000:2). 

There will be reference to the different Acts that were used to enforce these market 

components. To conclude this part of the study, deregulation and current market 

functioning will be explained. 

 

Because legislation prohibited fragmentation while national production rose significantly, 

the need for a large storage infrastructure became obvious. The processes to establish 

an infrastructure as it is today are then discussed. This forms the main focus of this 

dissertation.   

 

As the market regulation legislation emancipated, the established infrastructure became 

expensive and cheaper substitutes with various other advantages began to propose 

alternative storage solutions for farmers. These concurrences of circumstances that 
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lead to fragmentation, poses a significant threat to the balance sheets of commercial 

silo owners. 

 

The second chapter begins by indicating the position of maize storage in the maize 

value chain. Subsequently, the current functioning of the market is explained in terms of 

market dynamics, import as well as export parity, price determination and hedging.  

A critical comparison is drawn between the most popular grain storage solutions. 

Hereafter fragmentation is defined and explained in context with the grain industry as 

well as the American airline industry. The literature study concludes with a description of 

the storage systems used in Australia and the United States of America.  

 

1.5.2 Empirical research 

 

Data collection and the use of data are described in the empirical study (Riley, Wood, 

Clark, Wilkie & Szivas, 2007:18). This study’s empirical research deals with the 

research design, research instruments and data analyses. The empirical research is 

discussed in detail in chapter 4. 

 

1.5.2.1 Research design 

 

A preliminary qualitative study was embarked upon to predetermine the range of 

important reasons why farmers in the North Western Free state convert to on-farm 

storage facilities. In the qualitative study, farmers (respondents) were interviewed. This 

was followed by a quantitative study to determine which of these reasons are dominant. 

The quantitative study consisted of two questionnaires. One questionnaire 1 (A1) were 

handed out to farmers that already make use of an on-farm storage facility and the 

second questionnaire (A2) were handed out to farmers that don’t make use of an on-

farm storage facility but produces more than 5 000 tons of maize annually. 

 

 

 



10 

 

1.5.2.2 Study population 

 

This study includes two populations. Respondents in the first population include 

independent commercial farmers of all ages and levels of academic education that 

make use of on-farm maize storage facilities. The maize that is stored must exceed 100 

tons per year and destined to be sold to a mill or a commodity trader. They are referred 

to as the A1 respondents. 

 

The second population will include farmers that do not currently make use of an on-farm 

storage facility and produces over 5000 tons of maize annually. They are referred to as 

the A2 respondents. 

 

1.5.2.3 The research instruments 

 

In the qualitative study, 15 respondents were interviewed to determine which reasons 

they considered before establishing their own storage facility. Seven reasons were 

identified that will be measured in the quantitative study to determine which are the 

most important.  

 

Two questionnaires were used in the quantitative study. Both questionnaires are in 

essence the same and only differed in the formulation of the questions. The one 

focused on farmers that own an on-farm storage facility (A1) and the other on farmers 

that do not own an on-farm storage facility (A2). There were 37 A1 respondents and 40 

A2 respondents in this study. 

 

Respondents were asked to arrange the seven reasons (also referred to as drivers) in 

accordance to importance. In addition, respondents were given a list of statements. 

Opposite each statement the respondent indicated, on a scale between 1 and 4, to what 

extent he agreed with that statement. Statements represent different motivations for 

using alternative storage facilities. A low score indicates a weak motive; in contrast, a 

high score indicates a strong motive for using alternative storage facilities. 
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1.5.2.4 Data analysis 

 

Data were analysed by the North-West University’s Statistical Consultation Services. 

Cronbach alpha coefficients were used to determine reliability of questions. 

Percentages and frequencies were computed for the demographic variables age and 

qualification level.  

 

Correlation coefficients were calculated to determine whether the relationship between 

different constructs is meaningful. 

 

Independent t-tests were done to compare the main differences between demographic 

variables and the reasons presented by farmers. 

 

Growth averages and standard deviations were calculated to determine yield growth 

and yield volatility over the past ten years. 

 

1.6 CHAPTER DIVISION 

 

The following diagram (Diagram 1.1) explains the chapter-by-chapter content of the 

study: 
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DIAGRAM 1.1:  CHAPTER OUTLAY 
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 Chapter 2: Historical background 

The regulation of the maize market played a key role regarding the preclusion of 

fragmentation. This chapter takes the reader on a journey in history to explain the 

motivation behind market regulation in South Africa. The regulation era is 

explained in terms of the production of maize, regulation legislation and maize 

storage since maize was produced commercially. 

 

 Chapter 3: Current maize market environment 

Chapter 3 starts with a layout of the maize value chain. Hereafter the South 

African Futures Exchange (SAFEX) is discussed as electronic marketing platform 

for buyers and sellers to trade. It will become clear how price determination on 

SAFEX influence the incentive for on-farms storage.  

 

In continuation, the most popular maize storage solutions are critically evaluated. 

The process of fragmentation is subsequently defined as well as its effect on the 

market equilibrium. Chapter 3 concludes with a description of the storage 

systems used in Australia and the United States of America.  

 

 Chapter 4: Empirical research 

To find the primary reasons for fragmentation from a farmer’s point of view, is the 

main intention of this study. This chapter deals with the research design, 

research instrument and data analyses to achieve this purpose. These elements 

of the empirical research will be discussed in depth. 

 

 Chapter 5: Conclusions and recommendations 

The final chapter will present the findings of the study. Recommendations will 

subsequently be made in light of the findings. The link between the intention of 

the study and findings relating to the intention will be outlined. Finally the chapter 

will conclude with suggestions for future research. 
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1.7 LIMITATIONS OF THE STUDY 

 

The study only focuses on the North Western Free state and not the whole production 

area of South-Africa. This may result in the neglect of reasons that may be applicable in 

other parts of the country. Results may therefore not be generalised to other production 

areas.  

 

Questionnaires were only given to farmers. Other agricultural companies that buy grain 

and store grain in depots were excluded. Results may for this reason not be generalised 

to commodity buyers and will only be applicable to farmers. 

 

 

1.8 SUMMARY 

 

The maize market regulation period between 1944 and 1996, guaranteed full utilisation 

of storage capacity and steady income for agricultural businesses in South Africa. 

Deregulation of the maize market challenged this certainty by introducing new channels 

of marketing as well as cheaper storage solutions, resulting in fragmentation of the 

supply side regarding maize storage in South Africa. These events grip the problem 

statement of the study. 

 

The literature study will portray a context to understand the birth, character and vibrant 

nature of the South African maize industry. Despite the market regulation that 

discouraged maize storage, the need for storage grew rapidly as production escalated. 

This resulted in a one sided supply of storage by commercial agricultural businesses. 

The literature study will continue by explaining the market environment after 

deregulation as it is today.  

 

This study primarily aims to verify which one of seven predetermined reasons is the 

most important why farmers would rather invest in an on-farm storage facility instead of 
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the established commercial storage facilities. The geographical demarcation of the 

study is limited to the North Western Free state.  

 

The study does not only focus on farmers that already use on-farm storage facilities. 

Because the literature study suggests that fragmentation will only settle down once 

equilibrium is reached, it will also include farmers that produces more than 5000 tons of 

maize annually and does not make use of an on-farm storage facility. This could give 

some indication of the sustainability of the fragmentation process in the area. 

 

Data that is collected in the quantitative study will be statistically analysed before 

conclusions are drawn in the final chapter. The study will conclude with limitations and 

suggestions for further research.   
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CHAPTER 2 
 

HISTORICAL OVERVIEW OF MAIZE PRODUCTION IN  

SOUTH AFRICA 

 

2.1 INTRODUCTION 

 

This chapter begins with a short historical overview of the international production and 

distribution of maize. The study continues by describing the inception and rapid growth 

of the South African commercial grain industry.  

 

During the rapid growth phase (Graph 2.1), the South African grain industry was 

characterised by regulation. Grain storage was outlawed during the market regulation 

period (Conwie, 1986:29). Therefore, the rationale why the market was regulated and 

how it influenced grain storage is explained. The study will further enlighten the 

deregulation process and the objectives of the new Marketing of Agricultural Products 

Act No. 47 of 1996 (Vink & Kirsten, 2000:14). 

 

Because legislation prohibited fragmentation while national production rose significantly, 

the need for a large storage infrastructure became obvious. The processes to establish 

an infrastructure as it is today are finally examined.  

 

As the market regulation legislation emancipated into deregulation, the established 

infrastructure became expensive and cheaper substitutes with various other advantages 

began to propose alternative storage solutions for farmers. These concurrences of 

circumstances then lead to fragmentation. 

 

It is important to note that references that describe the maize industry during the 

regulation period are limited. Because the industry was regulated by a single body, few 

took the effort to write about it. Most of the South African Agricultural Businesses were 

established by farmers whom didn’t take interest in writing books of what they are doing. 
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2.2 HISTORICAL OVERVIEW OF THE INTERNATIONAL PRODUCTION AND 

DISTRIBUTION OF MAIZE 

 

2.2.1 Historical overview of the international production and distribution of 

maize 

 

After corn had its origin in Mexico and Central America around 5000BC, it became the 

staple diet of the American Indian population. Just about every meal consisted of corn, 

cooked and served in the form of a “Tortilla”. From here the production spread out 

further into North and South America until the 15th century (Galinat, 1982:4).  

 

In 1493, the global explorer Christopher Columbus took maize seed on his journey to 

Spain as well as other Portuguese trade destinations like Africa, India and the 

Philippines (Morris, 1998:13). Today, only wheat and rice surpass corn as a staple food 

worldwide. In higher developed countries, corn is mostly used for animal feed such as 

poultry and pork (Galinat, 1982:4). 

 

Today, the World Agricultural Supply and Demand Estimates (WASDE) reports that the 

current global annual corn production role-players are the USA with 316 million tons, 

China with 177 million tons, the European Union with 55.9 million tons, Brazil with 57.4 

million tons, and India as well as Argentina producing 21 million tons respectively 

(USDA, 2012). 

 

Internationally the term corn is used for what we, in South Africa, known as maize. 

 

2.2.2 Historical overview of the national production of maize in South Africa 

 

The cultivation of maize in South Africa was mainly attributed to subsistence farming 

before the discovery of minerals. The fortune seekers weren’t farmers and therefore 

became dependent on farming produce in terms of food provision. The discovery of 

diamonds in 1870 marked the beginning of commercialised agriculture. The economic 
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forces at that time were strengthened by development of the goldmines in 1886. The 

establishment of transport and communication systems as well as the technological 

growth that followed was the driving forces for an escalating demand for maize and 

other agricultural products (Van Niekerk, 1968:38).  

 

The price of agricultural commodities became important and as a result of the lack of 

business knowledge farmers were exploited by the fortune seekers. Farmers were 

functioning independently and only collaborated when in danger. The second Anglo-

Boer-war from 1899 to 1902 led to the complete standstill of production in the Transvaal 

and Free State independent states.  

 

After the War, farmers had no means to continue production and their farms were their 

only source of financial security. The need for collective bargaining became imperative.  

On the 1st October 1908 the Transvaal Co-operative Act No. 17 was approved that 

regulated the assembly of an agricultural Co-operative. The Free State followed in 1910 

and hereafter the first Union Co-operative Act was imposed in 1922 (Van Niekerk, 

1968:38).  

 

These Acts formed the first step towards a controlled maize market. Under the Co-

operative Act, a Co-operative member was compelled to sell his maize to the Co-

operative. It remained the farmer’s voluntary choice to be a Co-operative member. The 

marketing of the maize in the Co-operative was done under supervision of the state in 

the interest of the farmer (Bosman, 1927:301). 

 

Important to note, is that one of the main reasons for Co-operative marketing was the 

strong spirit of individualism amongst South African farmers. Because of this fighting 

spirit, freedom of choice grew to be a threat and Co-operative activities became vital for 

the survival of the farming community (Bosman, 1927:301). 

 

During the Anglo Boer War 85% of cattle were destroyed causing farmers to use every 

means available, even donkeys, to plough. While 1903 was characterised by drought, 
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conditions picked up from 1904. In 1907, 490 378 hectares were planted with 

agricultural products in the Colony of which 274 574 hectares were maize. In this year 

maize cultivated in the Free State achieved higher prices on the European market than 

those of America (Raath, Van den Bergh & Hayes, 2002:69). 

 

Even as oxen were the main source of power for ploughing, more modern implements, 

like the scottel-plough was used for tillage. Farmers planted by hand and covered 

around nine hectares per day. Harvesting was done by hand and as the income per 

capita grew, grain carts were bought to transport the bagged maize to the threshing 

floors. By 1906 the demand on the South African market was provided for and maize 

prices were kept steady by exports. Britain, Australia, Canada and India were amongst 

16 destinations of South African maize during 1910 (Raath et al., 2002:70). 

 

As the agricultural economy grew, petrol and paraffin tractors as well as mechanised 

planters were imported to mark the start of the production mechanisation process. 

Planters could not only plant 24 hectares per day, but also planted more evenly, 

optimising seed usage. Although mechanisation played a significant role in agricultural 

development, it came with its own challenges. Old oxen could be sold to buy young 

ones, but tractors were subservient to depreciation and maintenance. The latter implied 

that farmers needed additional finance facilities. The SA Land and Agricultural Bank 

refused to carry the extra risk and farmers turned to Co-operations to finance their 

mechanisation needs (Cronje, 2009:28). To illustrate, in 1939 members of Co-

operatives owed 13 000 pounds. In 1945 the amount was four times that at 74 000 

pounds. This growth of production was supported by a global demand for food during 

World War II. By 1953 members’ accounts mounted to 601 000 pounds (Cronje, 

2009:29). 

 

Seed development started in 1909 when the Department of Agriculture of the Orange-

river-colony did research on seed production. Hickory King was announced as the best 

of 139 cultivars. Today there are several seed producing companies in South Africa of 
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which Monsanto, Pioneer and Singenta are the major role-players. These companies 

spend millions of Rand on research and uses laboratory techniques to support its 

breeding programmes in order to bring new hybrids faster to the market. According to 

Monsanto, specific genes are identified to address a specific problem such as drought 

or pests (Monsanto, 2012). Modern maize seed varieties can have yields of over 8 tons 

per hectare. The continues growth in maize yields obviously led to a equal growth in 

demand for storage. 

The progress in the production process was not only characterised by mechanical 

development, but also better cultivation practices. Already in the 1920s it became clear 

that ploughing in winter, shortly after harvesting, held a number of advantages. Soil 

moisture from early rains could in this way be preserved more effectively. Furthermore, 

early ploughing would trigger weeds to germinate. Weeds could subsequently be 

terminated before planting. Farmers realised that they could increase their yields by 

250%, just by applying the correct cultivation practices (Bosman, 1927:444).  To this 

day, one of the reasons for on-farm storage is that farmers can manage harvesting 

more effectively to begin preseason soil preparations early. 

 

Farm management is one of the reasons, amongst others, related to the primary 

objectives of this study. The objective is to determine the most important reason for a 

farmer to invest in an on-farm storage facility. The expansion of on-farm storage 

facilities ultimately results in the fragmentation of the supply of maize storage. 

 

In the absence of nitrogen, farmers used primarily phosphate and manure as fertilizer. 

Phosphate production in South Africa dates back to a fertiliser factory called SAFCO 

located in Durban in 1903 (Van der Linde & Pitse, 2006:2). 

 

Due to the mining industry’s need for explosives, companies such as Kynoch and Cape 

Explosives were established in 1919 and 1920 respectively. These companies 

produced fertilizer as a by-product (Chemical Industries, 2012). 
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The regulation period and the government’s support to agriculture after 1940 led to a 

flourishing fertiliser industry (FAO, 2005:19). Companies such as SASOL, ISCOR and 

FOSKOR were founded in the early 1950s (Van der Linde & Pitse, 2006:2). 

 

It can be concluded that the simultaneous mechanisation and seed and fertiliser 

development within a protected environment created by regulation, resulted in a fast 

growing maize production industry. Figure 2.1 below illustrates the total South African 

production of 9.76 million tons of maize in 1967. 

 

GRAPH 2.1: PRODUCTION FIGURES SINCE 1961 SUPPLIED BY THE USDA 

 

 

Source: Foreign Agricultural Service, Official USDA Estimates (2012) 

 

Currently, maize production is annually well above 10 million tons for the past five 

years. These crops are achieved on between 2.4 and 2.8 million hectares, depending 

on price and weather conditions (Sagis, 2012). The illustration (figure 2.1) below shows 

the current major and minor maize production areas in South Africa. 
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PICTURE 2.1: SOUTH AFRICAN MAIZE PRODUCTION AREA 

 

 

 Source:  Foreign Agricultural Service, Official USDA Estimates (2012) 

 

 

2.3 THE REGULATION AND DEREGULATION OF THE AGRICULTURAL 

MARKET, SPECIFICALLY THE MAIZE MARKET IN SOUTH AFRICA 

 

The history of South African agriculture is characterised by state intervention that 

peaked in the 1980s with different laws, ordinances, statutes and regulations. Since the 

Union of South Africa was established in 1910, all elements of legislation were 

consolidated into national laws which were supplemented by farm policy measures 

(Vink & Kirsten, 2000:1).  

 

The Land Bank Act of 1912, the Land Settlement Act of 1912 and the 1913 Land Act 

were the most significant of these laws. Additional legislation, including the Co-operative 

Societies Acts of 1922 and 1939, the Natives Administration Act of 1927, the Land Act 

of 1936 and the Marketing Act of 1937 were imposed up to the Second World War.  

 

An agricultural environment of segregation with a comprehensive support system was 

created for white farmers. The Natives Land Act (no. 27 of 1913) increasing effect, lead 

to white people owning 80% of the land after 1913 (SAHO, 2012). 
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The Land Bank and a range of other instruments were established to support 

commercial farmers. An example was the Co-operative Societies Acts of 1922 and 1939 

as well as the Marketing Act of 1937, which secured input supply and marketing 

services for farmers.  

 

When the Great Depression in 1930 to 1932 struck, maize prices fell by 50%. This led 

to the first state intervention with regards to maize marketing in the form of the “Maize 

Control Act of 1931” (Cownie, 1986:26). The Act firstly imposed forced exports of 

surplus maize to stabilize local prices. Maize was sometimes exported at a loss. These 

losses were compensated for by a calculated levy charged per bag for every bag sold 

locally (Raath et al., 2002:80). 

 

Secondly, the Act aimed to separate international maize prices from local prices. The 

implied suggestion was that the Act could control maize prices. In reality the market was 

open and farmers could sell to any buyer they preferred. This made it difficult for the 

Maize Control Act to achieve its predetermined goals.  

 

A commission was appointed in 1934 to investigate the possible role that Co-operatives 

could play in the marketing of maize (Cownie, 1986:28). The commission took a strong 

position against a single channel marketing system of compulsory farmer cooperation 

enforced by a statutory board. The commission further stressed the possible threats of 

price determination without full consideration of the supply and demand market forces. 

On the 3rd May 1935, after much resistance, parliament promulgated the establishment 

of the Maize Board as an advisory body (Cownie, 1986:26). 

 

The Marketing Act 26 of 1937 gave the Board the following powers (Cownie, 1986:33): 

 

 Regulating exports with a permit system. 

 A levy system on maize purchases to keep prices above export parity and at the 

same time to build funds for export losses. 
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 To buy maize on the Board’s account resulting in price movement to desirable 

levels. 

 To compel any maize trader to submit detailed information of all his monthly 

transactions. 

 

Barrett and Mutambatsere (2005:2) describes marketing boards as state-controlled 

entities granted control over the buying and selling of agricultural commodities. 

Marketing boards can be divided into two categories, namely Monopolistic and 

Monopsonistic boards. Monopolistic marketing boards typically create a single-

commodity seller and are found in developed countries. Monopsonistic boards focus on 

the buyer-side of the market and are typically found in developing countries such as 

South Africa. 

 

With small adjustments in 1943 the Act gave the Maize Board full power of marketing 

the whole harvest. It was the beginning of the single channel marketing system. The 

Maize Board appointed 693 agents to procure the maize to be sold to 765 traders and 

1155 mills (Cownie, 1986:38). Maize producers and off-takers were from here on 

prohibited to do direct business with each other. They were further, by law, prevented to 

store more maize than what they needed (Cownie, 1986:29). 

 

This Marketing Act (1943) was the most crucial obstruction of natural fragmentation of 

the supply regarding maize storage in South Africa. From this point forward, there was a 

unilateral development of commercial storage. 

 

The Act further obstructed the flexibility of a farmer to market his grain when and to 

whom he chooses. Flexible Marketing Options is one of the reasons for a farmer to 

invest in an on-farm storage facility and is related to the primary objective of this study. 
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The main principles of the system were (Cownie, 1986:38): 

 

 The Minister of Agriculture considers all recommendations of the Board before 

setting the maize price each year. 

 Off-takers were obliged to pay a fair share of handling and storage. 

 Off-takers must be ensured of sufficient stocks at predetermined prices. 

 

After national cost calculations the Maize Board announced the maize price applicable 

for a year early in May each year. Because the maize price remained static for a year, 

there was no purpose for a farmer to store maize and sell it at a later stage. There was 

thus even less reason to invest in an on-farm storage facility. The single channel 

marketing system directly discouraged fragmentation of maize storage.  

 

State intervention in agricultural marketing before 1937 was gradually implemented and 

merely considered as support to the agricultural sector. On implementation of the 

Marketing Act of 1937, agricultural policy and agricultural marketing became 

synonymous. In the following years, the Act succeeded in changing the lives of 

commercial white farmers and on the other hand, excluding black farmers from 

agricultural commodities markets (Vink & Kirsten, 2000:1). 

 

Though the true intent of the Act is not clear, its purpose was believed to arbitrate in 

pursuit of “orderly marketing”. The outcomes would be to enable farmers to stand 

together resulting in stable and increased prices. Co-operation would in addition ensure 

that produce would reach the market at the right time and place. 

 

According to the Kassier Committee (Kassier, 1992), the Act was not successful in 

achieving the aims of “orderly marketing”. The Act denied market access to different 

groups of farmers. Commercial farmers and off-takers did not have direct access to 

each other in terms of trading their products. Only a favoured few within the commercial 

farming sector were advantaged. Relevant Boards appointed co-operatives as agents 

under the single channel fixed price schemes for maize, sorghum and wheat. Farmers 
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were paid a fixed price on delivery at the co-operative, irrespective of the location from 

the market. The result was that farmers closer to market subsidised farmers delivering 

further away from the market. 

 

During the 1960s and 1970s the South African economy grew at above 5 and 3 per cent 

per annum, respectively. This was well above population growth rates and resulted in 

an increase in per capita income. Industrialisation escalated leading to import 

substitution. These distortionary influences on commodity prices in association with a 

variety of farm-specific policies pointed towards an agricultural sector that desperately 

needed to be reformed (Kassier & Groenewald, 1992). 

 

The 1980s was depicted by continued pressure to reverse the policies of previous 

decades. A White Paper on Agricultural Policy was tabled in 1984 to ensure economic, 

political and social stability by promoting an economically sound farming community. In 

this economically sound community, the aim was to optimise natural agricultural 

resources as well as to preserve agricultural land. In addition, land with potential for 

production would be maintained as agricultural land (RSA, 1984:8-9). 

 

Although total reform of the marketing system has not materialized yet, a free and 

orderly market system was advocated. The application of the Marketing Act was done 

with greater caution. Specific quality and hygiene standards were also put in place for 

South African products (Vink & Kirsten, 2000:5). 

 

In general, optimization of agriculture’s contribution to food security and self-sufficiency 

was to be promoted in South Africa as well of the rest of Africa (RSA, 1984:9).The 

White Paper supported participation of international trade in agricultural products. 

 

Commercial farmers were protected from international competition and often received 

premiums in relation to world prices. These measures enabled South Africa to position 

itself as a surplus agricultural producer and securing self-sufficiency. As a result, maize 
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production became so profitable, that large areas of marginal land came under 

production. 

 

The devaluation of the Rand and the Reserve Bank’s interest rate policy during the 

1980s further impacted greatly on agriculture (Vink & Kirsten, 2000:10). Because a 

reasonable amount of production material was imported, a weak currency made it 

expensive. In congruence, a higher interest rate made it impossible for the Land Bank to 

continue with farmer subsidies.  

 

Further transformation in the agricultural sector was regarding taxation. The period for 

writing off non-current asset purchases was extended to three years, resulting in 

reduced contained subsidy benefits. Budgetary support to white farmers was reduced 

with 50 per cent between 1987 and 1993 (Vink & Kirsten, 2000:10). 

 

During the period 1993 to 1996, the argument mounted that farmers should be 

rewarded according to their contribution to the national economy. Their incomes cannot 

be indefinitely raised without the principles of supply and demand. The natural forces of 

fair competition had to function without interruption to sort out market inefficiencies. The 

market should, furthermore, not discriminate amongst participants, but instead provide 

mechanisms to ensure access for new entrants. 

Marketing boards reduced and in some instances eliminated competition. They were 

known to be inefficient and sluggish in price detection. For this reason, government 

involvement weakened in the agricultural sectors of developed and developing countries 

since the 1980s. Globalisation and the conformation to international trade rules further 

pressurised governments to adopt more liberal domestic policies (Barrett & 

Mutambatsere, 2005:11). 

There cannot be efficient allocation and distribution of resources in an environment 

where the access of information depends on who you are. These arguments set the 

way for deregulation and dissolution of the Control Boards in South Africa (Kassier, 

1992:3). 
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The Kassier Committee recommended a more representative authority namely the 

Agricultural Marketing Council that would manage the process of deregulation. The path 

to minimum intervention, led to the Marketing of Agricultural Products Act, No. 47 of 

1996 (Vink & Kirsten, 2000:14). 

 

2.3.1 The objectives of the act 

 

In contradiction with the old Marketing Act, the 1996 Act focused on preventing 

interventions. In Section 2 of the Act statutory intervention is only allowed when the 

outcome is:  

 

i. Increased market access for all market participants;  

ii. Promotion of efficiency in the marketing of agricultural products; 

iii. Optimisation of export earnings from agricultural products; 

iv. Improvement of feasibility in the agricultural sector. 

 

Within the 1996 Act, there was provision for a National Agricultural Marketing Council 

(NAMC). Members were to be representative of all role-players, including farmers, 

unions and consumers. Members of the Council were appointed by the Minister of 

Agriculture. Members had to have practical knowledge and experience in at least one of 

the following (Vink & Kirsten, 2000:16): 

 

i. Commercial production of agricultural products. 

ii. Trade and industry of agricultural products. 

iii. Agricultural economics, marketing and international trade. 

iv. Consumer issues. 

v. Production and marketing of agricultural products by previously 

disadvantaged farmers. 

 

The following is an illustration of the seriousness of the Act, that intervention must be 

transparent (Vink & Kirsten, 2000:17): 
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The NAMC had to publish its intention in the Government Gazette as well as the 

popular press to make sure directly affected groups are aware of proposed change. 

Directly affected groups, refer to groups of persons who are party to production, sales, 

purchase, processing or consumption and labour. The NAMC could appoint a 

committee, represented by directly affected groups, to investigate changes to statutory 

interventions. Direct affected groups would have the opportunity to comment, if the 

NAMC does not appoint a committee. 

 

Since deregulation, the South African maize market has matured considerably. 

Producers and traders have direct access to each other. Maize is traded internationally 

and its price is not only affected by local supply and demand, but also global market 

forces. There is an import tariff to protect domestic producers from cheap imports. The 

tariff is calculated from the 21-day moving average Free On Board price in the US. New 

tariffs are triggered when the moving average deviates from the reference price (NDA, 

2011). 

 

Critique against the deregulation process is that it should have been introduced more 

gradually. Deregulation brought more risk and producers weren’t given enough time to 

adjust. The risk element discouraged new entrants such as black farmers resulting in a 

slow land transformation process (Karaan, 2006:7). 

 

2.4 HISTORICAL OVERVIEW OF THE STORAGE SYSTEMS OF MAIZE IN 

SOUTH AFRICA 

 

World War I of 1914 to 1918 led to food shortages in war stricken countries. Maize 

prices in South Africa consequently rose, resulting in a substantial growth in production 

area. The 1920s was known as the “fat years” and as production grew, exports brought 

new challenges such as cleaning, weighing, grading and storage of maize. Storage 

became the main issue as maize was handled in bags under tarps on station platforms 

and the maize could easily be damaged (Raath et al., 2002:79).  
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Because Canada and the US were already using effective silo bins for grain storage, a 

commission was sent to investigate. The first silos in South Africa followed and were 

built in Durban with a 42 000 ton capacity and Cape Town harbour with a 30 000 ton 

capacity (Saunders, 1930:256). By 1924, 35 countryside silos were erected along the 

railway system (Table 2.1). 

 

TABLE 2.1: RAILWAY GRAIN ELEVATOR SYSTEM 

Station Capacity in tons Station Capacity in tons

Frankfort 5800 Ficksburg 2600

Heilbron 5800 Middelburg 2600

Klerksdorp 5800 Makokskraal 2600

Reitz 5800 Moorreesburg 2600

Bethal 4800 Potchefstroom 2600

Bethlehem 4800 Leslie 2600

Kroonstad 4800 Pienaarsrevier 2200

Bothaville 4800 Ventersburg 1800

Kingross 4800 Kaallaagte 1800

Senekal 4800 Koster 1800

Rendezvous 4800 Leeudoornstad 1800

Lindley 4800 Maquassi 1800

Balfour 3000 Val 1800

Clocolan 3000 Westminster 1800

Ventersdorp 3000 Davel 1800

Vermaas 3000 Standerton 1800

Vrede 3000 Settlers 1750

Coligny 2600  

 

 Source: Saunders (1930:256) 

 

Most of these silos were owned by the South African Railways and Harbour 

Administration. Grading, cleaning and weighing regulations were imposed to assure 

effective management. The main purpose of the silos was for the export market. 

Farmers would bring their maize, either in bags or in loose mass on a grain cart. It was 

then graded, weighed and cleaned before being tipped into the elevator to be stored in 

a silo bin. A weight deduction of one percent was made to cover losses as a result of 
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weighing and cleaning. Separate bins were reserved for different grades and grains. 

From here, grain was handled and transported in loose mass (Saunders, 1930:256).  

 

Silo owners took full responsibility, without reservation, in terms of grade and grain 

insurance. Banks recognised silo weight receipts as collateral to advance loans. A 

farmer could show his receipt at any silo to retrieve his maize in the same weight and 

grade as was delivered. So could an exporter buy receipts over the country and present 

these receipts at Cape Town harbour. On payment of railway and silo costs a buyer 

could obtain immediate delivery. 

 

Between 1924 and 1940 an average of 312 094 tons per year were exported via the 

harbours and around 900 000 tons through the borders to neighbouring countries. The 

national consumption was at 91 739 tons. A record of 856 901 tons were handled by the 

silos in 1940 (Saunders, 1930:257). These figures bring the exports to national 

consumption ratio to 13:1. 

 

The following are advantages of the silo bin systems (Saunders, 1930:259): 

 

i. Grain in silos were cleaned and in a more uniform grade than those in bags. 

ii. Grain in silos carried a guarantee in terms of grade and weight. Bags lacked 

the ability to offer such guarantees, resulting in disputes between buyers and 

sellers. 

iii. Silos enabled buyers to buy receipts over distance, reducing the costs of 

agents and middlemen.  

iv. Risks of losses and loading costs into train trucks were limited by using silos 

instead of bags. 

 

Surpluses caused by the rapid national growth in yields resulted in the escalating need 

for more bulk storage facilities by all relevant role-players. The most significant were 

(GSI, 1993:2): 

i. Farmers. 
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 Cannot store on-farm. 

 Need to deliver in shorter times. 

 Labour relation problems. 

 Cost of handling maize in bags. 

 Need immediate remuneration for maize that is marketed over a year. 

 

ii. Off-takers. 

 

 Wants to buy maize in bulk. 

 Labour relation problems. 

 Need to receive the accurate quality. 

 Need constant supply. 

 

iii. Marketing Boards. 

 

 Support farmers and need bulk storage for their own products. 

 Negotiated financing needs and a remuneration system for building of silos. 

 Participating in the decision-making regarding the viability of silos. 

 

On the 12th February 1952 the Minister of Agriculture announced a long-term loan 

scheme for the erection of grain silos. The Land and Agricultural bank would provide the 

loans and a Grain silo Committee was appointed to supervise the execution of the 

scheme (De Kok, 2012).  
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Grain silos were erected by Agricultural businesses under the following conditions (De 

Kok, 2012):  

 

iv. The Grain silo Committee consisted of members representing the Department 

of agriculture as well as the different grain and seed boards. The Committee 

had the final decision on the capacity, design and location of the silos.  

v. Silos were built in consideration of the Marketing Act and the statutory 

marketing schemes.  

vi. Agents were conscious that remuneration was going to be based on an 

average cost in the industry. 

vii. Marketing Boards decided annually on remuneration based on the cost 

analyses made by the National Marketing Board. Remuneration was 

approved by the Minister of Agriculture and by no means guaranteed. 

viii.  Financial, quality and quantity risk was for the account of the Agricultural 

business.  

 

Agricultural businesses, as agents of the Maize Board, took the risk of making a large 

investment in the rural areas to create the needed infrastructure (GSI, 2001:2).  

 

NWK took over their first silo from the Maize Board in 1959 and in later years built silos 

in Sannieshof, Delareyville and Migdol. Sentraalwes, one of the largest Agricultural 

businesses, built their first silo in 1964 in Bultfontein. By 1969 Sentraalwes owned 

eleven silos and planned to increase the number even further (Sentraalwes, 1969:3). 

Today there are 266 commercial silos in the area under investigation. 
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PICTURE 2.2: A TYPICAL COMMERCIAL SILO IN SOUTH AFRICA 

 

 

Source: Google Images (2012) 

 

The Maize Board remunerated the Agricultural businesses for storage services 

rendered at average cost plus a 5% risk margin. In 1976 the Maize Board stopped 

payments on maize due to be delivered at mills in which Agricultural businesses had a 

financial interest in. From here on the Maize Board only paid a fair remuneration on the 

basis of throughput for tonnages despatched on behalf of the Board. The payment was 

calculated in terms of storage, handling, insurance and finance, with no consideration of 

a profit margin (GSI, 2001:2).  

 

Because of the high fixed cost portion of 85% of total throughput costs the Board 

changed the basis of payment in 1986 from throughput to capacity. The Board only 

made capacity payments on the portion they accepted as their responsibility. 

Agricultural businesses were remunerated in this way until deregulation in 1996 (GSI, 

2001:2).  
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The mentioning of the high fixed costs of commercial silos is important as it is one of the 

predetermined reasons for fragmentation that relates to the primary objective of this 

study. 

 

During the deregulation process in 1995 the South African Futures Exchange (SAFEX) 

became the medium through which price is determined by the forces of supply and 

demand. SAFEX is an electronic medium that enables a participant to buy or sell maize 

in the present (spot) or future. Chapter 3 offers a more detailed discussion of the 

dynamics of SAFEX.  

 

Agricultural businesses could register their silos, situated next to a railway siding, as 

SAFEX silos. When SAFEX was introduced Randfontein was chosen as a reference 

point for delivery. The latter implies that all SAFEX registered silos were given a 

differential that could be deducted from the SAFEX price. The differential represents the 

transportation costs from that silo to Randfontein (Roberts, 2009:3).  

 

A seller would deliver his maize to the buyer on SAFEX by means of a SAFEX 

certificate. The certificate is issued by the silo owner at the silo where the stock is kept. 

The seller’s payment would then be the SAFEX selling price minus the differential 

applicable at that silo. The Safex differential is another reason that relates to the primary 

objectives of this study. 

 

Initially transportation by rail accounted for the larger portion in the differential 

calculation. Gradually maize transportation by road exceeded that of rail. Because road 

transportation is more expensive, differentials were increased to compensate (Roberts, 

2009:3). 

 

As mills across the country grew in capacity, farmers increased their business directly 

with mills in their regions. The result was that the SAFEX deduction was based on the 

actual transport costs to the mill situated nearby and not to Randfontein. It thus became 
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viable for a farmer with no commercial silo between him and the mill to invest in his own 

storage facility. 

 

2.5 SUMMARY 

 

Throughout this part of the literature study light is shed on the rapid growth of yields and 

constant need for maize storage in a time where regulation inhibited a farmer to invest 

in an on-farm storage facility. The study further showed the importance of an effective 

storage system as part of harvest management and the important role it plays in 

production success. The needs of farmers regarding effective, cost-efficient bulk 

storage during regulation are important as it is principally the same reasons relevant 

today. 

 

It is further significant to note the high fixed component of handling costs in silos owned 

by Agricultural businesses (GSI, 2001:3). The current Randfontein based SAFEX 

differential at commercial silos versus direct mill deliveries provides further reason for 

farmers to invest in on-farm storage facilities. These and other reasons mentioned in 

this chapter will be statistically analysed in chapter 4 to find the most important one. 

 

At the end of this chapter in becomes clear that, though on-farm maize storage was 

prohibited, the need for such storage started to mount. When the market finally 

deregulated, farmers began to take the opportunity to explore the financial and 

operational advantages offered by an on-farm storage facility. This led to the 

fragmentation of storage supply. 

 

  



37 

 

CHAPTER 3 

THE CURRENT DEREGULATED MAIZE INDUSTRY 

3.1 INTRODUCTION 

Chapter three examines the current maize market environment in South Africa. 

Because this market went through radical metamorphoses as little as seventeen years 

ago, it is considered a young market. For this reason the maize value chain is described 

to illustrate the position of each role-player in relation to the silo owner. 

Hereafter the current market dynamics is explained along with price determination 

factors, price movement rationale and the use of market instruments. The study 

continues with a critical assessment of the main different storage solutions available for 

farmers followed by a cost analyses. 

Fragmentation will then be defined and discussed in terms of market equilibrium. The 

literature study concludes with a comparison of the degree of storage fragmentation in 

the so-called free USA grain market and the regulated Australian grain market.  

3.2 THE MAIZE VALUE CHAIN 

The discussion of the maize value chain is preceded by an overview of the industry in 

terms of the domestic, export and import market.  

3.2.1 The industry 

In South Africa maize is not only a staple food for the bulk of the population but also the 

major grain used for feed. Around 60% of total yields are white maize and 40% are 

yellow maize. Yellow maize is commonly used for feed and white maize for human 

consumption. Besides sugarcane, maize is the largest crop produced in South Africa. 

Maize is also used as raw material in paper, paint, textiles and medicine. The 
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production of maize plays an important role in the economy as it creates jobs and earns 

foreign currency when exported. 

The gross value of the industry depends on production quantities and maize prices 

during a season. Considering the South African weather patterns it is an obvious 

conclusion that the gross value trend is characterised as volatile. The volatility of the 

gross value of maize production over the past ten years is shown in Graph 3.1. 

GRAPH 3.1: GROSS VALUE OF MAIZE PRODUCTION IN SOUTH AFRICA 

 

    Source: NDA, 2011:140 

On average, the gross value of maize produced over the past ten years by around 9000 

commercial farmers, amounts to R7 156 million. 

The Free State, North West and Mpumalanga provinces are the main production areas 

accounting for 84% of the total maize production. The Free State produces around 40% 

of the maize, while Mpumalanga and North West produce 25% and 20% respectively. 

Most of the production is on dry land and less than 10% is under irrigation.  

The supply of maize is accrued by the yield of a season, carryover stocks and imports. 

The market structure consists of the domestic market, exports and imports. Grain 

storage is part of the domestic market structure. 
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3.2.1.1 Domestic markets 

Approximately 50% of the maize produced in South Africa is consumed by humans. 

Animal feed takes up 40% and around 10% is used for seed and other industrial uses. A 

large portion of the poorer parts of the population depends on white maize meal as a 

staple food and it accounts for 94% of the consumption (Grobelaar, 2012).  

3.2.1.2 Imports 

South Africa mostly imports small volumes of yellow maize from South America, Europe 

and Africa. The maize is mainly used for animal feed.  

3.2.1.3 Exports 

The frequent surplus supply since the commercialisation of the maize industry resulting 

in exports makes it an earner of foreign exchange. Exports are mainly to Botswana, 

Lesotho, Namibia, Zimbabwe, Kenya, Mozambique and Zambia. White maize meal is a 

staple food for the populations in these countries. 

The USA is the world’s largest producer of maize (Gutter, 2012:8) and subsequently 

has a dominant influence on international prices in effect on South African exports.  

Input suppliers, producers and silo owners form part of the primary segment of the value 

chain. Secondary to them are millers and animal feed manufacturers. Tertiary role-

players are traders, retailers and transporters (Ueckermann, Blignaut & Gupta, 2007:4). 
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DIAGRAM 3.1: THE SOUTH AFRICAN MAIZE VALUE CHAIN 

 

Source:  NDA, 2011:163 

3.2.2 Input suppliers 

Input suppliers consist of two different sectors namely financial input suppliers and raw 

material input suppliers. Financial input suppliers are corporate banks, agricultural 

businesses and other smaller financial providers. Raw material input suppliers are fuel 

depots, seed cultivators, fertilizer manufacturers, herbicide manufacturers and pesticide 

manufacturers. 
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3.2.3 Producers 

These are the commercial farmers responsible for planting, cultivating and harvesting 

the maize. The average national plantings over the past seven years were 2.48 million 

hectares with an average yield of 4.18 tons per hectare (Beukus, 2012). 

3.2.4 Silo owners 

At deregulation, 85% of the 16.3 million ton storage capacity was owned by Agricultural 

businesses. There are now 432 silos, of which 172 are on-farm and 266 are 

commercial. The three main silo owners with 73% of the available storage capacity are 

Afgri, NWK and Senwes. On-farm storage capacity is thus around 2.4 million tons or 

15% of total storage capacity (NDA, 2011:164). 

3.2.5 Maize milling 

The milling industry consists of both Dry and Wet Milling Industries. In the dry process 

maize kernels are refined to un-sifted, sifted, coarse, super and special maize meal. By-

products are samp, maize grits and maize rice. The process of wet milling takes place in 

water in which pure starch is obtained from the maize. The steeping process takes 36 

hours after which the husk, starch, gluten and germ can be separated. 

The number of informal millers drastically increased after deregulation from 111 to 296. 

Twenty two large millers are responsible for producing 66% of the country’s maize meal 

(Ueckermann et al., 2009:4). 

3.2.6 Animal feed 

The germ, gluten, husks and steep water are supplements in the production of animal 

feed. There are around 100-150 feed millers of different sizes in South Africa. Sixty 

percent of all feeds in South Africa are manufactured by the formal feed industry. Fifty 

five percent of the 4.2 million tons of feed manufactured consists of maize. 
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3.2.7 Traders 

After deregulation traders became the link between farmers and local as well as export 

markets. Most agricultural companies expanded their operations to include the trading 

of grain. 

3.2.8 Retailing 

The retail market is characterised by mostly individual retailers in maize meal and 

animal feed. There are a few national chain stores such as Pick ’n Pay, Shoprite and 

Fruit & Veg City that play a dominant role.  

3.2.9 Transport 

Before deregulation rail dominated maize transportation. The free market led to a 

substantial expansion of road transport due to the complexity of transport demands by 

traders and off-takers. The ratio changed from 80% rail and 20% road to 50% rail and 

50% road. 

3.3 THE CURRENT MAIZE MARKETING ENVIRONMENT 

The Marketing of Agricultural Products Act of 1996 was the gateway for grain 

producers, traders and processors to trade in a free market environment where prices 

are determined by the forces of supply and demand. The formal commodity market 

namely the Agricultural Markets Division (AMD) of the South African Futures Exchange 

(SAFEX) forms the base of trading. The trading of derivatives (futures and options) for 

maize was launched in May 1995 (JSE, 2010:23).  

In 2001, SAFEX was bought by the JSE Securities Division and became the Agricultural 

division of the JSE (Johannesburg Securities Exchange of South Africa). The 

derivatives market (SAFEX) makes it possible for buyers and sellers to make or take 

delivery in current (spot) and future months. Future contracts standardise commodities 

in terms of quality, quantity, location and delivery period (JSE, 2010:23). 
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The primary objective of SAFEX is to provide participants of a price determination 

mechanism as well as a hedging tool for risk management. In contrast with the 

regulated market, the derivatives market sends out clear and transparent price signals. 

Price determination takes place on the basis of interpretation of the available 

information by participants at any given time. Trades are based on the principle of 

willing buyer and willing seller (Kirsten & Geyser, 2009:3). 

The price of commodities, specifically maize, is based on the interpretation of the 

following information: 

 Domestic supply and demand situation. 

 Regional supply and demand situation. 

 International prices based on international supply and demand. 

 Exchange rates. 

Most of the 260 commercial silos owned by Agricultural businesses are registered as 

SAFEX silos. This enables the silo owner to issue a SAFEX certificate as a negotiable 

document to be delivered at SAFEX on a sell position in a particular delivery month. 

One sell position on SAFEX, regarding maize, represents 100 tons. 

A farmer can, for example, sell 100 tons of maize on SAFEX and make a delivery by 

means of a certificate. The silo owner (in which silo the farmer stores his maize) is 

responsible to ensure that the tonnages and relevant grade are available before issuing 

the SAFEX certificate. 

3.3.1 Market dynamics and price movements 

The influence of import as well as export parity on market dynamics and price 

movements are shortly explained. Hereafter seasonal price trends are described as it 

has a significant impact on the incentive to store maize. Costs of storage in terms of 

“carry” versus market spread and risk aviation through hedging conclude market 

dynamics and price movements. 
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3.3.1.1 Import and export parity 

Maize prices fluctuate between two indicators namely import and export parity. If, for 

example, buyers can buy imported maize (including transport, insurance, tariffs and 

exchange rate costs) for cheaper than locally produced maize, they will do so and that 

price level will be import parity. In the opposite, if sellers can sell maize to foreign 

buyers at better prices than local buyers are willing to pay, they will do so and that price 

level will be export parity (Strauss, 2012)  

Because the USA is the dominant role-player in terms of production of maize and 

therefore influencing international supply and demand levels, South African import and 

export parities are derived from the Chicago Board of trade prices in relation to the 

Rand / Dollar exchange rate (Kirsten et al., 2009:15). Fluctuations in international prices 

and exchange rates therefore cause fluctuations in South African parity prices. 

Price movements, that are independent of parity movements, occur as a result of the 

local fundamental and technical situation. 

3.3.1.2 Spot and future prices 

On SAFEX, participants can buy and sell, to take and give delivery in current (spot) as 

well as future months. Each delivery month is known as a contract. The May to July 

contract prices are typically the lowest in a season as it is harvest time and physical 

maize is usually in abundance (Graph 3.2). From here prices increase from future 

contract to contract. The increase represents, in theory, storage and interest costs over 

time and is called “full carry”. 
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GRAPH 3.2: SEASONAL MARKET PRICE TRENDS 

 

Source:  Senwes, 2012 

3.3.1.3 Hedging 

Hedging is a strategy that uses the future and option markets to reduce risk by making a 

transaction in one market to protect against a loss in another. If, for example, a farmer is 

satisfied with a R2000 per ton price level in July, he can take a sell (short) position on 

SAFEX in his own SAFEX account or that of a trader. When he reaches the delivery 

month and the price level dropped by R100, he would sell his maize in the cash market 

for R1900. His SAFEX account, on the other hand, would have profited R100 on closing 

it with a buy (long) position, reconciling his net price at R1000. A buyer would use the 

same strategy, just with opposite SAFEX positions (Strauss, 2012). 

Continual price movements ensure that the price of maize during the year is in close 

relation to its value at a specific point in time. Storage costs are annually published by 

SAFEX and it represents a calculated average of what its registered members charge 

for storage. Because the carry between July and December compensates for storage 

and interest, it became viable for a farmer to store his maize and sell at a later stage.  
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In certain market conditions the market spread will outsize the actual storage and 

interest. Buyers would, for example, pay an additional premium to ensure ownership of 

product in a certain month. In these cases the farmer would store his maize and sell it in 

that month. In the case where the farmer has access to an alternative cheaper storage 

facility, his storage costs will be lower than what the market is offering. This ability 

brings an additional advantage to the farmer that he was previously excluded from. 

3.4 A COMPARISON OF GRAIN STORAGE SOLUTIONS 

The following discussion makes a comparison of different grain storage solutions in the 

Midwest, specifically Iowa, in the USA. The different storage solutions in Iowa compares 

well with the South African storage environment. It has been a common practice to store 

grain beyond harvest for many years in the Midwest. The following are advantages for 

storing maize (Edwards, 2010): 

 Maize prices tend to rise as the season progresses after harvest. The curry can 

be captured by storing the maize. 

 The choice where and when to sell remains flexible. 

 Harvesting can be quicker if Maize is not delivered directly to a processor from 

the field. Processors, including ethanol plants, prefer to buy gradually through the 

year instead of storing grain. 

 Maize can gradually be subtracted to be used for livestock. 

Approximately a third of Iowa’s maize and soybeans are marketed off-farm during 

harvest. The rest is stored and marketed evenly throughout the year. Grain storage in 

Iowa is a combination of off-farm and on-farm facilities (Edwards, 2010). 

The farmers have several choices with regards to grain storage namely (Edwards, 

2010): 

 Investing in an on-farm storage facility. 

 Investing in condominium storage space built by Agricultural businesses. 

 Renting storage space from Agricultural businesses. 
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Each of the above choices has its own advantages and disadvantages. They are 

subsequently discussed. 

3.4.1 On-farm storage facility 

In Iowa, farmers traditionally prefer to erect sink silo bins on their farmstead to store 

grain (Picture 3.1). Since deregulation, the same preference was evident in South 

Africa. 

PICTURE 3.1: A PHOTO ILLUSTRATION OF ON-FARM SILOS 

 

   Source:  Pat Blank, 2011 

Storage capacity of these bins can vary from 100 to 1000 ton bins, depending on the 

farmers’ need (Van Heerden, 2012).  

In 2005, the silo-bag was introduced from Argentina as a new storage solution for 

farmers in South Africa. The bag is made of a three-layer polyethylene with UV 

protection. It is white on the outside and black on the inside. The bag is 2.7 meter in 

diameter and 61 meters long. One silo-bag can store around 180 tons of maize (Grutter, 

2012).  
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Maize is pushed in the bag by a mechanical machine called a bagger and extracted by 

a de-bagger. The photos below (Picture 3.2) were sourced from the website of Silobag 

Systems (Grutter, 2012). 

PICTURE 3.2: SILO BAGS 

 

Both on-farm storage solutions offer the following advantages (Van Heerden, 2012):  

 The farmer has the flexibility of deciding when and where to market his maize. 

 On-farm storage guarantees the farmer’s storage space. 

 Better management of the stored grain and other farming activities. 

 Maize at different moisture levels and grades can be blended. 

 Separation of grain with specific grades and characteristics such as non-

genetically modified maize is possible. 

 Delivery times at commercial silos are gained to shorten the harvest period. 

 Along with the value added benefit to his land, the cost of the on-farm silo is tax 

deductible.  

 

On-farm storage facilities optimize post-harvest grain management and reduce the 

impact of weather damage during harvest. Because harvesting times can be reduced, 

farmers can start their primary soil preparation for the next season earlier ensuring 

effective moisture conservation as well as utilising the optimal planting window (Nawi & 

Chen, 2006:1). 

 



49 

 

Disadvantages of on-farm storage facilities include the initial investment and constant 

monitoring of the maize throughout the storage period. The silo bag technology reduced 

initial costs but bares an additional burden with regards to frequent monitoring.  

 

3.4.2 Condominium storage 

 

In Iowa opportunities to invest in condominium storage usually only comes in times 

when there is a need for additional storage. Condominium storage is obtained by an 

initial investment by the farmer, to reserve the right for a particular storage space in a 

silo owned by an Agricultural business. Ownership of the space can be extended by a 

long-term lease. The silo manager will ensure that the grade and other quality factors 

remain constant at a predetermined service fee per tonnage (Ginger, 2007). 

 

Condominium storage offers the following advantages (Edwards, 2010): 

 

 Agricultural businesses can be capable to build a storage facility at a lower cost 

per unit than a farmer. 

 Quality management and insurance are guaranteed by the silo owner. 

 When the maize is sold to the silo owner, there will be no additional transport and 

handling costs. 

 Condominium facilities can be sold or leases cannot be renewed when the need 

for storage declines. 

The disadvantage of condominium storage is that there may be difficulties selling the 

maize to an outside buyer. The value of the storage space is unknown beforehand and 

could be significantly lower as selling it indicates a lesser demand (Ginger, 2007). 

3.4.3 Renting commercial storage at an agricultural business  

Numerous farmers rely on storage provided by agricultural businesses either because 

they don’t own their own facility or because they need additional space in high yield 

seasons. 
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The storage cost, distance from and accessibility of commercial storage are important 

fundamentals to evaluate when storing in these facilities. Rental fees are charged by 

day and costs depend on the time the maize is stored. In most cases the maize is sold 

to the silo owner.  

Renting storage space from an Agricultural business offers the following advantages 

(Edwards, 2010): 

 Costs are directly related to the space occupied and fluctuate with regards to the 

yield of every season. 

 The farmer pays only for the time the maize is in the silo. 

 Grain quality and quantities are guaranteed by the silo owner. 

 The silo owner usually provides low cost drying and sieving facilities. 

  If the maize is sold to the silo owner there is no additional handling costs. 

 Maize can be extracted in exact quantities for livestock and limits the handling of 

the grain. 

The outstanding disadvantage of commercial storage at Agricultural businesses is that it 

can slow down the harvesting process for the farmers. Farmers can travel up to 40 

kilometres to their nearest silo and spend substantial time in a queue before 

downloading. In some cases the farmer is locked into marketing his maize to the relevant 

silo owner.  

 

3.5 COST ANALYSES 

Grain storage costs can be classified as fixed and variable costs. Those costs that occur 

regardless of capacity and time are the fixed costs component. Costs that vary in relation 

to capacity utilised and storage time is the variable cost component.   

On-farm storage facilities require an initial investment cost in the form of construction in 

the case of on-farm bins and machinery in the case of silo-bags. The investment can be 

spread over an extended period by means of depreciation and interest (Hofstrand & 

Wisner, 2009). Costs to adding capacity to an existing bin will be lesser than the original 
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start-up costs. In the case of silo-bags, the cost of adding capacity will only consist of the 

price of a bag and land preparation for the bag (Grutter, 2012). 

Fixed costs from here on will be minor and include insurance for the construction or 

machinery as well as maintenance.  

Variable costs will include electricity or fuel to operate augers, insecticides and 

fungicides. In the occurrence of high moisture content, drying costs will add to the 

variable costs. Labour costs can also make up a small component of variable costs 

depending on the time spent handling and monitoring the maize. 

The exposition of commercial renting and condominium storage costs are less 

complicated. Costs occurred from renting storage at an Agricultural business is based on 

the number of tonnages stored, multiplied by a predetermined levy per day. In most 

cases a once-off handling fee is also payable. If the moisture level of the maize exceeds 

the maximum level allowed, drying costs will be added. Renting mainly consist of variable 

costs (Hofstrand & Wisner, 2009). 

Condominium storage mostly consists of fixed costs. There is an initial investment that 

can be paid in instalments over time as well as a service fee regardless of the space that 

is utilised. If variable costs are relevant it usually consists of a management fee per 

tonnage as well as a handling fee. 

The interest lost as a result of maize being stored instead of converted to money that can 

earn interest, is another cost to be considered. The interest expense will depend on the 

market price for the maize at harvest as well as the rate and time past. This variable cost 

is relevant to all storage solutions (Hofstrand & Wisner, 2009). 

Storage and interest costs (full carry) can be recovered, when the increase in market 

prices from the harvest-month onwards, is equal or higher than full carry. The farmer can 

choose the cheapest storage solution to reduce full carry costs, resulting in a profitable 

storage strategy. 
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GRAPH 3.3: ON-FARM STORAGE VERSUS COMMERCIAL RENTAL OVER TIME 

 
 

        Source: Hofstrand & Wisner, 2009 

 

Commercial storage costs will typically start off lower than on-farm storage, but will 

surpass it as time goes by (graph 3.3). The cost of storage over time is thus an 

important variable to consider in terms of a maize storage facility. 

 

3.6 FRAGMENTATION 

 

The concept of fragmentation suggests that something is breaking up or in a process of 

destruction. Fragmentation means the splitting up of a previously integrated process 

into more than one fragment (Jones & Kierzkowski, 2000:3). 

The reasons for the fragmentation by Power (2012) are brought into the current South 

African maize storage industry context: 

 Low barriers to entry. 

The sudden deregulation of the grain market led to the disbandment of barriers 

between farmers and local off-takers as well as traders. 
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 Highly specialized market for goods and services requires extreme 

specialization by firms. 

Maize farming and milling are a specialized industry. Grading and quality standards 

are nationally recognised.  

 

 High transportation costs. 

Transport differentials that are allocated to Safex registered commercial silos are 

used as a deduction to reach a farmer price. These differentials are Randfontein 

based and often higher than the farmer’s actual transport costs to a local mill. 

 

 Lack of standardization, or lack of need for it. 

Decades of standardisation was dissolved after deregulation. This enabled each 

buyer and seller to negotiate transactions that are more suitable for individual 

business needs. 

 

 High need for trust and local firms often inspire more trust in their customers.  

A belief amongst farmers that they were exploited by commercial silos, with high 

storage and handling costs, led to an easy acceptance of cheaper storage solutions 

brought by local traders and off-takers. 

 

The breaking up of an integrated process unlocks new possibilities to be exploited. 

Producers can take advantage of new technologies that offer significant cuts in costs. 

An industry in an initial equilibrium offers commodity prices determined by its available 

technology. As the industry moves into disequilibrium during fragmentation, new 

technologies will emerge and attempt to obtain a new equilibrium (Jones & Kierzkowski, 

2000:3). 

 

Jones and Kierzkowski (2000:4) suggest that “offstage” changes take place that allow 

fragmentation to occur. In the case of this study these “offstage” changes were the 

deregulation of the agricultural market in South Africa. Along with the fragmentation 

came new, local and international technologies such as sink silo bins and silo-bags. In 
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addition the technologies were accompanied by fewer barriers regarding business 

opportunities. 

 

These technologies have significant set-up or fixed costs but offer low marginal costs. 

Deregulation involves less state intervention resulting in greater compensation for a 

business that can be used to exploit alternative technologies. It further increases the 

scale of activity because better compensation leads to a reduction in costs. 

 

According to Bitran, Gurumurthi and Sam (2006:2), the process of deregulation that 

leads to fragmentation is often followed by reintegration. The Congress of the United 

States regulated the airline industry in 1938 to reduce the impact of excess competition.  

 

Until the 1970s with the oil shocks and recession, the regulated airlines were known to 

be the world’s finest. Deregulation came in 1978 when President Carter signed the 

Airline Deregulation Act resulting in free competition between all airlines. Hundred and 

fifty carriers filed bankruptcy within the first decade of deregulation. During the same 

period the industry has seen 50 mergers, acquisitions and joint ventures. 

 

In agreement with Jones and Kierzkowski’s (2000:3) view of market equilibrium, eight 

airlines emerged in the 1980s with a combined market share of 92%. American, United, 

Delta, Northwest, Continental, TWA, USAir and Pan Am were known as the eight “mega 

carriers”. The mergers and acquisitions increased their ability to manage operations 

across hub systems as well as new geographic and marketing areas.  

 

In light of the above studies, one can assume that the South African Agricultural market 

finds itself within the fragmentation process and therefore within disequilibrium. Based 

on this, there is a high probability that a series of mergers and joint ventures will follow. 

An example of such a joint venture is the Senwes–Bunge deal that was reached in 

September 2012 (Radebe, 2011). 
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Bitran et al. (2006:9) further state that fragmentation is not a solution for existing 

problems and can lead to destruction of the organisation if applied for the wrong 

reasons. For example, a farmer erecting an on-farm storage facility with the idea that it 

will reduce storage costs and increase profitability when in actual fact his marketing 

strategy is ineffective.  

 

For the recovery to a new state of equilibrium, Bitran et al. (2006:10) assume the 

following: 

 

i. There will be a need for agents to coordinate and govern the various segments of 

the supply chain in the interest of keeping with the objectives of the larger supply 

chain. 

 

ii. There will be a need and opportunity for new supply chain services that: 

 

 Will enable various models of collaboration between decentralized supply 

chain agents. 

 Allow and manage integration of new partners into the supply chain. 

 Enable different parties to communicate and coordinate their activities in the 

interest of customer objectives. 

 

To find out where the market is heading in terms of finding equilibrium, it is important to 

determine the primary reasons why the supply side, specifically maize storage, is 

fragmenting. The knowledge of such reasons will enable an Agricultural business to 

position itself correctly in a future equilibrium. 
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3.7 AN OVERVIEW OF THE AUSTRALIAN AND UNITED STATES STORAGE 

SYSTEMS 

 

This part of the literature study attempts to bring the storage systems of two major 

international role-players in context with the South African situation. The purpose is to 

determine how these role-players found equilibrium in a deregulated environment. Their 

situation can give some indication of the direction the South African grain market will 

follow.   

 

The Australian wheat market was known to be regulated by a former Wheat Board. The 

overall grain marketing system is characterised by centralised grain storage (Turner et 

al., 2000:1). The United States grain market, on the other hand, has been known to be a 

deregulated market. Although centralised storage facilities exist in the US, storage 

capacity is mostly made up of on-farm facilities. 

 

The Australian grain distribution system consisted of a statutory monopoly, protected 

from competition by state legislation. Farmers mostly delivered their grain in a pool upon 

which they received a partial payment. The final payment followed after the pool was 

finalised. Except for Victoria, grain transport in all states were also regulated and mostly 

directed to rail instead of road. From 1990 the Australian market gradually deregulated 

allowing farmers to sell directly to off-takers. Many farmers saw on-farm grain storage 

as an opportunity to further increase the newly found marketing flexibility (Turner et al., 

2000:2). 

 

Since deregulation traditional grain handlers have introduced marketing options to 

farmers and formed alliances with other marketing and handling organisations. The 

increase in competition resulted in grain handlers to offer larger and technologically 

more advanced storage facilities (PricewaterhouseCoopers, 2011:7). Some facilities 

were sold and new ones erected in strategic areas. The aim of the changes was to 
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reduce delivery and receiving times as well as handling costs and increasing marketing 

options (Turner et al, 2000:3). 

 

To take maximum advantage of marketing opportunities it was expected that farmers 

would drastically increase on-farm storage capacity. This increase, however, seems to 

have been limited.  

 

A study conducted by the Australian Bureau of Agricultural and Resource Economics 

(Turner et al., 2000:4) showed a total on-farm storage capacity of around 38% of 

Australia’s average production in 1998-99. This capacity is approximately for 13.5 

million tons of grain. The study further indicates that 64% of broad acre farms have 

some form of permanent on-farm storage. 

 

Farms with the largest storage capacity are in Northern South Wales and Queensland 

where summer and winter crops are cultivated. Large capacities are also found on the 

fringes of the grain belt in Western Australia where farms are located far from bulk 

commercial facilities. 

 

In addition the ABARE study (Turner et al., 2000:6) showed a 6% increase in 

permanent on-farm storage facilities from 1991 to 1999. Production increased by 50% 

during the same period. On-farm storage represented 55% of production in 1991 and 

38% in 1999. Changes in the commercial bulk handling and storage system continued 

to encourage farmers to support these facilities. Even today there is a balance between 

the need for on-farm storage as well as commercial storage. Where this balance 

(equilibrium) is in the South African context is of great importance to Agricultural 

Businesses. 

 

Sixteen percent of farmers indicated that they plan to expand their on-farm storage 

capacity. Due to the decline in livestock numbers the primary reason for an on-farm 

storage facility changed in the past decade. In 1990-91, 59% of farmers indicated that 

their storage facility is mainly used for feed. This figure declined to 47% in 1998-99. 
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Eight and nine percent of farmers signified that buffer storage and marketing 

opportunities were respectively the main reasons for on-farm storage in 1990-91. The 

figure increased to 16% and 11% respectively in 1998-99 (Turner et al., 2000:7).  

 

The role that Animal feed plays as reason for on-farm storage amongst South African 

respondents will also be explored in this study to be compared with the Australian 

situation. 

For decades, the USA maize market is categorised as an open market, meaning 

commodity prices are determined by the powers of supply and demand with no 

government intervention. Farmers and off-takers have direct access to each other with 

regards to buying and selling maize. The USA is currently the largest producer and 

exporter of maize and it is responsible for 36% of the world’s production and 46% of all 

the world’s maize exports (USDA, 2010). 

 

The open market environment allowed all role-players to participate in providing storage 

capacity over the past century. The result was that the building of storage facilities were 

evenly distributed between agricultural businesses and farmers as the need increased 

over the years. On the contrary, as we’ve seen, the South African storage industry 

experienced a one-sided expansion. 

 

In 2001, the total on-farm grain storage capacity accounted for 57% of all US grain 

storage capacity used (Kentucky Agricultural Statistic Service, 2010). Banjo (2007:2) 

collaborates that bumper crops are causing concerns regarding sufficient storage 

capacity. The need for on-farm storage is further elevated by ethanol plants that prefer 

to buy stocks directly from farms within a fifty mile radius as it speeds up and 

guarantees on time delivery.  

 

Clark (2011) states that the growing investment in storage capacity is not only by 

farmers, but also by large corporate companies such as Grain Group for Archer Daniels 

Midland Company (ADM), Bunge and Cargill. According to Clark, the increasing need is 
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because of higher yields due to new maize varieties as well as the replacement of 

horizontal facilities with bins. 

 

Grain storage in the US developed gradually as the need rose and is from the beginning 

characterised by fragmentation. In contrast, the large capacity grain storage in South 

Africa was erected in a relative short period of time (20 years) and consists of almost 

only commercial storage.  

 

3.8 SUMMARY 

 

Whether it is on-farm or off-farm, storage is still an important link in the South African 

maize value chain. Physical delivery exceeds consumption during harvest and the rise 

in yields due to new varieties warranties the sustainable need for storage facilities. 

 

Deregulation brought competition to the market as well as flexibility to farmers with 

regards to marketing opportunities. The availability of market information and hedging 

tools enables farmers to secure better selling prices for their maize. Farmers are also, 

not only able to sell to whom they want, but also when they want, with remuneration of 

full carry. 

 

The available on- and off-farm storage solutions give farmers an opportunity to make a 

calculated choice that will best suit his framing operations. The South African market 

finds itself in a fragmentation process and in disequilibrium. Farmers and competing 

companies are still exploring the different on-farm storage solutions. During the 

fragmentation process, the market will attempt to find a new equilibrium. 

 

Comparing large international role-players such as the Australian and US markets with 

the South African marketing environment will not provide a recipe to find equilibrium, but 

gives an indication of the probable ratio of on-farm to off-farm storage within the 

equilibrium. On-farm storage in Australia and the US accounts for 38% and 57% of total 
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storage capacity respectively. In South Africa, on-farm storage accounts for an 

estimated 15% of total storage capacity. 

 

As discovered in the literature study, there are several reasons for farmers to invest in 

an on-farm storage facility. There is a good probability that on-farm storage will expand 

over the next three years. Chapter 4 consists of an empirical study that explains each of 

the seven reasons as well as statistically determine which of them are the most 

important. Sustainability, amongst other variables, and its relationship with on-farm 

storage is also investigated.  
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CHAPTER 4 
 

EMPIRICAL RESEARCH 
 

4.1 INTRODUCTION 

 

The previous chapters gave a detailed literature study regarding the impact of the 

regulation and deregulation processes on maize storage in South Africa. The conclusion 

is that fragmentation is the result of several reasons why farmers would want to make 

use of an on-farm storage facility.   

 

Seven important reasons for storage fragmentation were identified through the literature 

as well as a qualitative study which is used as drivers to determine which one is the 

most important. Chapter 4 describes the research methodology and results obtained in 

the empirical study. The term “driver” will substitute the term “reason” from here on. 

 

This chapter only offers an unprejudiced report on the results of the statistical analyses. 

All conclusions and suggestions are fully discussed in chapter 5. 

 

4.2 OBJECTIVES 

 

4.2.1 Primary objective 

 

The information obtained in the qualitative study as well as the literature study, lead to 

the determination of seven drivers that are used in the empirical study. The primary 

objective of the empirical study is to determine which of these drivers (reasons) are the 

most important when a farmer consider investing in an on-farm storage facility resulting 

in fragmentation. 

 

The following is a short description of the seven drivers. 
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4.2.1.1 Transportation differential 

 

The transport differential is a calculated transport tariff published by Safex. The 

differential uses Randfontein as a reference point from which a transport tariff is 

calculated from each Safex registered silo. The tariff is used as a deduction in the 

calculation of a farmer-price for maize that is stored in a commercial silo. There will thus 

be a significant difference in the true transport costs to a local mill, in comparison with 

the published Safex transport differential. 

 

4.2.1.2 Flexible marketing options 

 

Flexible marketing options refer to the freedom of selling maize at any time, to any 

willing buyer. Because the South-African maize market was regulated for so many 

years, the farmer may feel obliged to sell his maize to the commercial silo owner, when 

he delivers at that silo. Having an on-farm silo could confirm more flexible marketing 

options. 

 

4.2.1.3 Farm management 

 

The main advantage that an on-farm storage facility has, in terms of farm management, 

is that the farmer can complete the harvesting process sooner. All his farm equipment 

stays on the farm. Grain trailers do not spend hours on the road and offloading at 

commercial silos far from the farm. This advantage can impact positively on farm 

management in two ways.  

 

First, by completing harvesting quicker, the farmer can start his primary soil preparation 

for the next season sooner. As described in the literature study, early primary soil 

preparation can improve soil moisture management and, in turn, increase the chances 

of higher yields. 
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Secondly, the farmer can spend the time gained from completing harvesting sooner, on 

other farming branches such as cattle and sheep. 

 

4.2.1.4 Mechanisation and roads 

 

For various reasons, farmers further mechanised over the past few years. Instead of 

having a lot of small tractors, it became more popular to have fewer, larger tractors. 

These machines are not suitable to pull grain trailers on public roads. In association with 

vehicles on roads, is the deterioration of public roads over the past few years. 

Mechanisation and roads can thus be a motivation for a farmer to invest in an on-farm 

storage facility.  

 

4.2.1.5 Handling and storage costs 

 

Handling and storage costs refer to the costs a person bears when delivering grain to a 

commercial silo. As described in the literature study, commercial silos are large fixed 

structures that have high running and maintenance costs. Handling and storage costs at 

commercial silos could easily be challenged by new technologies that were introduced 

after deregulation. 

 

4.2.1.6 Grading advantages 

 

The market pays a predetermined discount for each grade that grain is of a lesser 

quality. With a storage facility, the owner is able to separate different qualities of grain. It 

is then possible to mix in the different qualities, to a certain ratio, that will result in 

upgrading the low quality grain. The storage facility owner will receive the benefit of not 

having to surrender the discount. 
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4.2.1.7 Animal feed 

 

Farmers often have a livestock branch as part of their farming operations. Maize is used 

for feed during the year and therefore needs to be stored and retrieved as needed. The 

delivery and retrieving costs of maize at a commercial facility could be a motivation to 

invest in an on-farm storage facility. The question is if animal feed alone, could be a 

primary reason to invest in a storage facility. 

 

Farmers with an on-farm storage facility are additionally asked to indicate whether they 

plan to terminate their investment in an on-farm storage facility. This will give an 

indication of the sustainability of on-farm storage facilities in this particular demographic 

area.  

 

Farmers that produce more than 5000 tons of maize and do not own an on-farm storage 

facility, will give an indication if they consider investing in such a facility. The result 

would give an indication of the scale of increase in on-farm storage facilities to expect in 

the next three years regarding this particular demographical area. 

 

4.2.2 Secondary objectives 

 

Once the primary reason for fragmentation is discovered, it will also be valuable to 

determine the following secondary objectives: 

 

 The preferred type of on-farm storage. 

 The preferred capacity of on-farm storage. 

 The sustainability of the fragmentation process.  

 The correlations if any, between variables such as geographical area, level 

of education and age. 

 The significance of the differences between various groups within the 

sample.  
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4.3 RESEARCH METHODOLOGY 

 

The research methodology was as follows: 

 Administer a qualitative study by interviewing 15 farmers that own an on-farm 

storage facility. 

 Administer an on-farm storage questionnaire to be completed by farmers that 

own an on-farm storage facility. 

 Administer an on-farm storage questionnaire to be completed by farmers that 

don’t own an on-farm storage facility. 

 Capture, sort and inspect the data. 

 Assessing the reliability of the data, using descriptive statistics. 

 Analyse, compare and discuss the results. 

 

4.4 RESEARCH INSTRUMENTS 

 

A qualitative and quantitative study was embarked on in the empirical study. 

 

4.4.1 Qualitative study 

 

The reasons for an on-farm storage facility (from here on drivers) were narrowed down 

to seven, by carrying out interviews with 15 farmers. The qualitative study was done as 

preparation for the quantitative study. The results were therefore available before the 

quantitative study started.  

 

The 15 farmers were chosen by using a non-probability sampling method and are 

described as a purposive sample. Each farmer was asked to indicate what reasons he 

would consider the most important, for having an on-farm storage facility.  
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4.4.2 Quantitative study 

 

The qualitative study was followed by a quantitative study that consisted of two 

questionnaires namely A1 and A2. Both questionnaires are in essence the same and 

only differed in the formulation of the questions. The one focused on farmers that do 

own an on-farm silo facility (A1) and the other on farmers that do not own an on-farm 

storage facility (A2). There were 37 A1 and 40 A2 questionnaires handed out and 

retrieved, signifying a 100% response rate. 

 

The structure of the both questionnaires: 

 

4.4.2.1 Demographic information 

 

This is section A in the questionnaire. The demographic information consists of three 

primary variables namely: Age, qualification and demographic area. In addition there 

are three secondary variables namely: type of on-farm storage facility, capacity of on-

farm storage facility and sustainability. 

 

4.4.2.2 Ranking of drivers 

 

This is section B in the questionnaire. The respondents were asked to arrange the 

seven pre-identified drivers for having an on-farm storage facility in order of importance. 

 

4.4.2.3 Additional information 

 

This is section C in the questionnaire. Four to five statements were formulated with 

regards to each driver. There are a total of 31 statements. Respondents were asked to 

indicate on a scale of 1 to 4 to what extent they agree with each statement. The key of 

the scale is as follows (Table 4.1): 
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TABLE 4.1: QUESTIONNAIRE KEY 

Strongly Disagree 1

Disagree 2

Agree 3

Strongly Agree 4
 

 

Statements are positively worded and randomly placed to avoid response tendencies. 

See Annexure C to find the different statements sorted correctly underneath their 

appropriate drivers. 

Questionnaires were presented to respondents individually and in paper version. 

 

4.5 TARGET RESEARCH GROUP 

 

4.5.1 Geographical demarcation 

 

The study was conducted in an area called the North Western Free state. The 

geographical demarcation is described in terms of the specific commercial silos 

operating in this area. There are sixteen commercial silos in this area of which fourteen 

are owned by Senwes. The silos in the area are: Wesselsbron, Losdoorns, 

Schoonspruit, Schuttesdraai, Allanridge, Odendaalsrus, Bothaville, Regina, Vierfontein, 

Mirage, Viljoenskroon, Groenebloem, Vredefort and Parys. The other silos in the area 

are Allem Brothers in Viljoenskroon and a Suid-Wes Landbou owned silo in Hoopstad. 
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MAP 4.1: GEOGRAPHICAL DEMARCATION 

 

 

          Source: Google Images (2012). 

 

The study will further differentiate between farmers that are farming in the Northern and 

the Western parts of the Free state. 

 

4.5.2 Research population 

 

Two lists were compiled by using the databases of two large agricultural businesses 

operating in the North Western Free state. The one list included all known farmers that 

use an on-farm storage facility to store at least 100 tons of maize, annually. They were 

sixty in total (n=60) and presented with questionnaire A1.  

 

The second list contained all known farmers that did not make use of an on-farm 

storage facility and produce at least 5000 tons of maize annually. They were one 

hundred (n=100) in total and presented with questionnaire A2. 
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The farmers on the lists were not necessarily clients of the agricultural businesses.  

 

4.5.3 Data collection and sample size 

 

Grain procurement offices of one of the agricultural businesses are strategically spread 

throughout the targeted area. Personnel of these offices were asked to present the 

questionnaires to farmers that fit the criteria of each population. Grain procurement 

personnel are well informed regarding the maize industry and have first-hand 

knowledge of the storage fragmentation trends in their respective areas. The 

questionnaire as well as the goals of the research was explained in detail to them. 

 

The questionnaire was presented to a farmer when he contacted an office for market 

information. In the case where the farmer visited the office, the questionnaire was 

presented and filled out in the office. In the case where the farmer phoned the office, an 

appointment was made, and the questionnaire was presented and filled out at the 

farmer’s abode. 

 

There were no respondents that refused to cooperate when asked to complete the 

questionnaire.  

 

Collection of data ended when a response rate of 61.6% (37 questionnaires) was 

obtained for questionnaire A1 and a response rate of 40% (40 questionnaires) was 

obtained for questionnaire A2. There is no specific reason for the response rates to 

differ to such an extent. To simplify the task, the goal was set for the procurement 

personnel, to retrieve around forty questionnaires from each population. Forty 

questionnaires would ensure a representative sample from each population. 

 

In my opinion the sampling method was random, regarding both questionnaires, and is 

representative of their respective populations. 
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4.6 ANALYSIS AND DISCUSSION OF RESULTS 

 

4.6.1 Demographic information 

 

This is section A of the questionnaire and consists of primary and secondary variables. 

 

4.6.1.1 Primary variables 

 

4.6.1.1.1 Age of the respondents 

 

The average age of A1 respondents is 43.9 years with a standard deviation of 10.6. 

Most of the respondents (35.1%) are between the ages of 36 and 45. Least of the 

respondents (13.5 %) are between 56 and 66 years of age. In general, there is a fairly 

even distribution of respondents between the age of 24 and 66. 

 

GRAPH 4.1: AGE DISTRIBUTION OF A1 RESPONDENTS 

 

 

 

The average age of A2 respondents were 45.4 years with a standard deviation of 12.08. 

Most of the respondents (47.5%) are between the ages of 36 and 45. Least of the 

respondents (5%) are between 66 and 70 years of age. In general, there is not a fairly 

even distribution of respondents between the age of 24 and 70. 
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GRAPH 4.2:  AGE DISTRIBUTION OF A2 RESPONDENTS 

 

 

 

4.6.1.1.2 Qualification of the respondents 

 

Most of the A1 respondents (41.2%) have grade 12 as their highest qualification (Graph 

4.1). Respondents with a diploma or degree are 32.4% and 20.6% respectively. 
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GRAPH 4.3: HIGHEST QUALIFICATIONS OF A1 RESPONDENTS 

 

 

 

The largest portion of the A2 respondents (34.3%) indicated grade 12 as their highest 

qualification (Graph 4.2). Respondents with a diploma or degree are 25.7% and 31.4% 

respectively. 

 

GRAPH 4.4: HIGHEST QUALIFICATIONS OF A2 RESPONDENTS 
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4.6.1.1.3 Demographic area of the respondents 

 

The A1 respondents are fairly evenly distributed in the North Western Free state with 

42.3% located in the Northern part and 56.8% in the Southern part. 

 

The A2 respondents are also fairly evenly distributed in the North Western Free state 

with 55% located in the Northern part and 45% in the Southern part. 

 

4.6.1.2 Secondary variables 

 

4.6.1.2.1 Type of on-farm storage 

 

Most of the respondents that make use of an on-farm storage facility (60.6%) do so in 

metal silo bins. Respondents that use silo bags make up 24.2% of the A1 sample. 

12.1% of the respondents use other means of maize storage. Only 3% use both silo 

bags and metal silo bins. 

 

Most of the respondents (43.6%) that do not make use of an on-farm storage facility 

would consider metal silo bins as their first option. Respondents that would prefer silo 

bags make up 17.9% of the A2 sample. Respondents that would consider both are 

23.1%. Least of the respondents (15.4%) would consider other means of maize storage. 

 

4.6.1.2.2 Capacity of on-farm storage 

 

The majority of the respondents that make use of an on-farm storage facility (33.3%) 

have a storage capacity of between 1000 and 3000 tons. Respondents with a storage 

capacity of between 6000 and 10 000 tons is second most popular and make up 25% of 

the A1 sample. 16.7% has a storage capacity of less than 1000 tons.  
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The most popular single storage capacity among A1 respondents are 6500 tons and 

make up 16.2% of the sample. Second most popular capacity is both 1000 and 1500 

tons and make up 8.2% of the sample each.  

 

The majority of the respondents (50%) that does not make use of an on-farm storage 

facility would consider a storage capacity of between 1000 and 3000 tons. Respondents 

that would consider a storage capacity below 1000 tons and above 3000 tons make up 

23.5% of the sample respectively. 

 

The most popular single storage capacity among A2 respondents are 2000 tons and 

make up 20.6% of the sample. Second most popular capacity is 500 tons and make up 

17.6% of the sample. Capacities of 1000, 3000 and 4000 tons lie third with 11.2% 

respectively. 

 

4.6.1.2.3 Sustainability of on-farm storage 

 

All A1 respondents (100%) indicated that they do not consider terminating their on-farm 

storage facility. 

 

While 42.6% of respondents in the A2 sample indicated that they consider investing in 

an on-farm storage facility, 53.8% indicated that they do not. 

 

4.6.2 Ranking of drivers 

 

This is section B of the questionnaire and consists of a ranking of the seven drivers by 

A1 as well as A2 respondents correspondingly. The tables below illustrate the rankings 

in a two-dimensional manner.  

 

The first dimension is vertical and represents the frequency that respondents awarded 

drivers in each rank. The frequencies add up at the bottom, to the total number of 

respondents. 



75 

 

 

The second dimension is horizontal and represents the frequency that respondents 

awarded each driver within a ranking. The frequencies add up on the right, to the total 

number of respondents. 

 

 
TABLE 4.2: RANKING OF DRIVERS (A1) 

 

Table A (Questionnaire A1) Rank (Valid %)

1 2 3 4 5 6 7 Tot Resp. Mean Std. Deviation Misses

Freq. 3 8 6 11 5 3 1

Valid % 8.1 21.6 16.2 29.7 13.5 8.1 2.7

Freq. 17 8 7 3 2

Valid % 45.9 21.6 18.9 8.1 5.4

Freq. 6 7 10 2 5 4 3

Valid % 16.2 18.9 27.0 5.4 13.5 10.8 8.1

Freq. 3 1 1 11 8 10 3

Valid % 8.1 2.7 2.7 29.7 21.6 27.0 8.1

Freq. 7 11 4 7 3 3 2

Valid % 18.9 29.7 10.8 18.9 8.1 8.1 5.4

Freq. 1 2 8 2 12 10 2

Valid % 2.7 5.4 21.6 5.4 32.4 27.0 5.4

Freq. 1 1 2 7 26

Valid % 2.7 2.7 5.4 18.9 70.3

Total Respondents
37 37 37 37 37 37 37

Transportation Differential 3.5405 1.520 0.037

Flexible marketing options 2.0541 1.224 0.037

Farm management 3.4595 1.894 0.037

Mechanisation and roads 4.6757 1.582 0.037

Handling and storage costs 3.1351 1.798 0.037

Grading advantages 4.6216 1.497 0.037

Animal feed 6.5135 0.932 0.037

 

 

 Flexible Marketing Options 

 

Vertical: Respondents of the A1 questionnaire ranked Flexible Marketing Options 

as number 1, more often than all other drivers (freq. 17). 

 

Horizontal: This driver was awarded the number 1 ranking, more often than all other 

rankings (freq. 17).  
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This is supported by a mean of 2.05 which is closest to rank 1 in comparison with all 

other drivers.  

 

 Handling and Storage Costs 

 

Vertical: Respondents of the A1 questionnaire ranked Handling and Storage Costs 

as number 2, more often than all other drivers (freq 11).   

 

Horizontal: This driver received the number 2 ranking, more often than all other 

rankings (freq 11).  

 

This is supported by a mean of 3.1 which is closest to rank 2 in comparison with all 

other drivers.  

 

 Farm Management 

 

Vertical: Respondents of the A1 questionnaire ranked Farm Management as 

number 3, more often than all other drivers (freq 10).  

 

Horizontal: This driver received the number 3 ranking, more often than all other 

rankings (freq 10).  

 

This is supported by a mean of 3.4 which is closest to rank 3 in comparison with all 

other drivers.  

 

 Transport Differential and Mechanisation & Roads 

 

Vertical: Respondents of the A1 questionnaire ranked Transport Differential as well 

as Mechanisation & Roads equally as number 4, more often than all other 

drivers (freq. 11 respectively).  
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Horizontal: These drivers equally received the number 4 ranking, more often than all 

other rankings (freq. 11 respectively).  

 

 Grading Advantages 

 

Vertical: Respondents of the A1 questionnaire ranked Grading Advantages as 

number 5, more often than all other drivers (freq. 12). 

 

Horizontal: This driver received the number 5 ranking, more often than all other 

rankings (freq. 12).  

 

This is supported by a mean of 4.6 which is closest to rank 5 in comparison with all 

other drivers.  

 

 Animal Feed 

 

Vertical: Respondents of the A1 questionnaire ranked Animal Feed as number 7, 

more often than all other drivers (freq. 26).  

 

Horizontal: This driver received the number 7 ranking, more often than all other 

rankings (freq. 26).  

 

This is supported by a mean of 6.5 which is closest to rank 7 in comparison with all 

other drivers.  
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TABLE 4.3: RANKING OF DRIVERS (A2) 

 

Table A (Questionnaire A2) Rank (Valid %)

1 2 3 4 5 6 7 Tot Resp. Mean Std. Deviation Misses

Freq. 6 7 15 2 6 3 1

Valid % 15.0 17.5 37.5 5.0 15.0 7.5 2.5

Freq. 11 11 5 6 3 3 1

Valid % 27.5 27.5 12.5 15.0 7.5 7.5 2.5

Freq. 7 10 2 8 8 4 1

Valid % 17.5 25.0 5.0 20.0 20.0 10.0 2.5

Freq. 3 3 4 8 11 9 2

Valid % 7.5 7.5 10.0 20.0 27.5 22.5 5.0

Freq. 13 6 12 4 4 1

Valid % 32.5 15.0 30.0 10.0 10.0 2.5 5.4

Freq. 3 1 2 9 5 18 2

Valid % 7.5 2.5 5.0 22.5 12.5 45.0 5.0

Freq. 1 1 1 2 2 1 32

Valid % 2.5 2.5 2.5 5.0 5.0 2.5 80.0

Total Respondents
40 40 40 40 40 40 40

Transportation Differential 3.2 1.588 0.040

Flexible marketing options 2.8 1.713 0.040

Farm management 3.4 1.780 0.040

Mechanisation and roads 4.4 1.614 0.040

Handling and storage costs 2.6 1.430 0.040

0.040

Grading advantages 4.9 1.594 0.040

Animal feed 6.4 1.494

 

 Handling and Storage Costs 

 

Vertical: Respondents of the A2 questionnaire ranked Handling and Storage Costs 

as number 1, more often than all other drivers (freq. 13). 

 

Horizontal: This driver received the number 1 ranking, more often than all other 

rankings (freq. 13).  

 

This is supported by a mean of 2.5 which is closest to rank 1 in comparison with all 

other drivers.  

 

 Flexible Marketing Options 

 

Vertical: Respondents of the A2 questionnaire ranked Flexible Marketing Options 

as number 2, more often than all other drivers (freq. 11 respectively).  
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Horizontal: This driver equally received the number 1 and 2 ranking, more often than 

all other rankings (freq. 11 respectively).  

 

Because Flexible Marketing Options (freq. 11), were ranked vertically as well as 

horizontally lower than Handling and Storage Costs (freq. 13), it is placed second.  

 

 Transport Differential 

 

Vertical: Respondents of the A2 questionnaire ranked Transport Differential as 

number 3, more often than all other drivers (freq. 15). 

 

Horizontal: This driver received the number 3 ranking, more often than all other 

rankings (freq. 15).  

 

This is supported by a mean of 3.4 which is closest to rank 3 in comparison with all 

other drivers.  

 

 Farm Management 

 

Vertical: Respondents of the A2 questionnaire did not award Farm Management a 

number higher than the other drivers. The highest ranking in relation to the 

other drivers was the number 2 (freq. 10).  

 

Horizontal:  This driver received the number 2 ranking more often than all other 

rankings (freq. 10). Second to number 2, it was awarded the number 4 

ranking with a frequency of 8. 

 

Because Flexible Marketing options were also ranked number 2 in relation to the other 

drivers with a frequency of 11, Farm Management is placed 4th. 
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 Mechanisation and Roads 

 

Vertical: Respondents of the A2 questionnaire ranked Mechanisation and Roads as 

number 5, more often than all other drivers (freq. 11).  

 

Horizontal: This driver also received the number 5 ranking more often than all other 

rankings (freq. 11).  

 

 Grading Advantages 

 

Vertical: Respondents of the A2 questionnaire ranked Grading Advantages as 

number 6, more often than all other drivers (freq. 18). 

 

Horizontal: This driver received the number 6 ranking more often than all other 

rankings (freq. 18).  

 

 Animal Feed 

 

Vertical: Respondents of the A2 questionnaire ranked Animal Feed as number 7, 

more often than all other drivers (freq. 32). 

 

Horizontal: This driver also received the number 7 ranking more often than all other 

rankings awarded to it (freq. 32).  

 

This is supported by a mean of 6.5 which is closest to rank 7 in comparison with all 

other drivers.  
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4.6.3 Additional information 

 

This is section C in the questionnaire. Respondents were asked to indicate on a scale of 

1 to 4 to what extent they agree with statements to the seven drivers. 

 

4.6.3.1 Construct reliability 

 

The diversity of drivers and the number of items under each construct can significantly 

influence the Cronbach’s Alpha value (Field, 2005:668). Because of the limited items 

under each construct in this study, it is decided, to accept an alpha coefficient of 0.58 as 

cut-off point to indication internal consistency (Field, 2007:668).  

 

TABLE 4.4: CONSTRUCT RELIABILITY 

 

Construct Reliability (A1) Cronbach's Alpha Mean Std. Deviation Missis

Transportation Differential 0.744 2.9595 0.683 0

Flexible marketing options 0.663 3.3892 0.474 0

Farm management 0.568 2.8162 0.470 0

Mechanisation and roads 0.625 2.9392 0.563 0

Handling and storage costs 0.388 2.2365 0.517 0

Grading advantages 0.661 2.9892 0.494 0

Animal feed 0.666 2.5556 0.564 4
 

 

In the current study, the Cronbach alpha coefficient of all constructs, except the fifth in 

both questionnaires, was above 0.5 (Table 4.4 and 4.5). The Cronbach alpha coefficient 

of the fifth constructs, Handling and Storage costs, was 0.388. Items under this 

construct will therefore be individualistically reported upon. This construct should not be 

excluded in future studies. Rather reformulate the questions to achieve a better 

Cronbach alpha. 
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4.6.3.2 Correlations 

 

The Spearman’s rank order correlation test was used in the statistical analysis to 

determine the strength of relationships between variables. A p-value (Sig. 2-tailed), less 

than 0.05, indicates a 95% probability of finding similar results in the population. A p-

value of less than or equal to 0.05 will be considered a statistical significant relationship 

(Ellis & Steyn, 2003:4). 

 

A second indication of the strength of relationships will be a correlation coefficient (r-

value). An r-value of greater than 0.3, but less than 0.5, will be an indication of a 

medium strength relationship. An r-value greater 0.5 will be an indication of a strong 

relationship between variables. The correlation coefficient thus gives an indication of 

practical significance (Ellis & Steyn, 2003:4). 

 

When evaluating correlations between drivers and constructs, one must take the 

following in consideration. The lower the number allocated to a driver, the higher the 

ranking of that driver. In contrast, the higher the number allocated to a construct, the 

more respondents agreed with items within that construct. A negative correlation would 

thus be an indication of support from the construct to the driver. 

 

When evaluating correlations between drivers one must take the following in 

consideration. The lower the number allocated to a driver, the higher the ranking of that 

driver. A negative correlation would thus be an indication of when one driver is ranked 

lower, another is ranked higher. 

 

Other correlations found are not considered significant for this study and will therefore 

not be discussed. These are mainly correlations between items and items of the same 

construct. 

 

  



83 

 

4.6.3.2.1 Correlations between constructs and drivers within the A1 questionnaire 

 

TABLE 4.5: CORRELATIONS BETWEEN CONSTRUCTS AND DRIVERS (A1) 

 

Questionnaire A1 Correlations Construct1 Construct2 Construct3 Construct4 Construct5 Construct6 Construct7

Correlation Coefficient .022 .328 .221 -.148 .039 .381
* .047

Sig. (2-tailed) .901 .051 .195 .390 .823 .022 .798

N 36 36 36 36 36 36 32

Correlation Coefficient -.503
** -.096 .032 -.145 -.067 -.343

* -.285

Sig. (2-tailed) .001 .572 .849 .393 .694 .038 .108

N 37 37 37 37 37 37 33

Correlation Coefficient .344
*

.360
* -.076 .326

* .139 .375
* .186

Sig. (2-tailed) .037 .029 .654 .049 .412 .022 .300

N 37 37 37 37 37 37 33

Correlation Coefficient .129 .355
* -.047 -.042 -.199 .352

* .268

Sig. (2-tailed) .446 .031 .782 .807 .238 .033 .132

N 37 37 37 37 37 37 33

Correlation Coefficient -.050 -.028 .001 -.197 .221 .125 -.171

Sig. (2-tailed) .770 .871 .995 .242 .188 .462 .343

N 37 37 37 37 37 37 33

Correlation Coefficient .337
* -.147 .232 -.048 -.059 -.016 .080

Sig. (2-tailed) .041 .386 .168 .776 .729 .926 .657

N 37 37 37 37 37 37 33

Correlation Coefficient -.267 -.452
** .004 .287 -.041 -.505

** -.288

Sig. (2-tailed) .110 .005 .983 .085 .808 .001 .104

N 37 37 37 37 37 37 33

Correlation Coefficient -.183 -.099 -.098 -.004 -.034 .045 .055

Sig. (2-tailed) .279 .559 .564 .980 .842 .794 .761

N 37 37 37 37 37 37 33

Mechanisation and 

roads

Handling and storage 

costs

Grading advantages

Animal feed

Storage capacity

Transportation 

Differential

Flexible marketing 

options

Farm management

 

 

An r-value of -0.5 as well as a p-value of 0.001 indicated a strong negative correlation 

between construct 1 and the first driver (Table 4.5). This means the higher the driver 

was ranked, the more respondents agreed with the items in construct 1.  

 

An r-value of -0.5 as well as a p-value of 0.001 indicated a strong negative correlation 

between construct 6 and the 6th driver (Table 4.5). This means the higher the driver was 

ranked, the more respondents agreed with the items in construct 6.  
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An r-value of -0.45 as well as a p-value of 0.005 indicated a medium negative 

correlation between construct 2 and the 6th driver (Table 4.5). This means the higher the 

driver was ranked, the more respondents agreed with the items in construct 2.  

 

4.6.3.2.2 Correlations between drivers within the A1 questionnaire 

 

TABLE 4.6: CORRELATIONS BETWEEN DRIVERS (A1) 

 

Transportatio

n Differential

Flexible 

marketing 

options

Farm 

management

Mechanisatio

n and roads

Handling and 

storage costs

Grading 

advantages Animal feed

Correlation Coefficient 1.000 -.446
** -.211 .168 -.501

** .104 .057

Sig. (2-tailed) .006 .210 .319 .002 .539 .737

N 37 37 37 37 37 37 37

Correlation Coefficient -.446
** 1.000 .132 -.229 -.108 -.233 .013

Sig. (2-tailed) .006 .435 .174 .526 .166 .938

N 37 37 37 37 37 37 37

Correlation Coefficient -.211 .132 1.000 -.336
* -.323 -.423

** .051

Sig. (2-tailed) .210 .435 .042 .051 .009 .766

N 37 37 37 37 37 37 37

Correlation Coefficient .168 -.229 -.336
* 1.000 -.166 -.202 -.211

Sig. (2-tailed) .319 .174 .042 .326 .231 .210

N 37 37 37 37 37 37 37

Correlation Coefficient -.501
** -.108 -.323 -.166 1.000 .045 -.145

Sig. (2-tailed) .002 .526 .051 .326 .792 .393

N 37 37 37 37 37 37 37

Correlation Coefficient .104 -.233 -.423
** -.202 .045 1.000 -.129

Sig. (2-tailed) .539 .166 .009 .231 .792 .447

N 37 37 37 37 37 37 37

Correlation Coefficient .057 .013 .051 -.211 -.145 -.129 1.000

Sig. (2-tailed) .737 .938 .766 .210 .393 .447

N 37 37 37 37 37 37 37

Mechanisation and 

roads

Handling and storage 

costs

Grading advantages

Transportation 

Differential

Flexible marketing 

options

Animal feed

Questionnaire A1

Farm management

 

 

An r-value of -0.446 as well as a p-value of 0.006 indicated a medium negative 

correlation between the 1st and the 2nd driver (Table 4.6). 

 

An r-value of -0.503 as well as a p-value of 0.002 indicated a strong negative correlation 

between 1st and the 5th driver (Table 4.6).  
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An r-value of -0.423 as well as a p-value of 0.009 indicated a medium negative 

correlation between the 3rd and the 6th driver (Table 4.6).  

 

4.6.3.2.3 Correlations between constructs and drivers within the A2 questionnaire 

 

TABLE 4.7: CORRELATIONS BETWEEN DRIVERS (A2) 

 

Questionnaire A2 Correlations Construct1 Construct2 Construct3 Construct4 Construct5 Construct6 Construct7

Correlation Coefficient -.412
** -.015 .197 .045 .024 -.019 .181

Sig. (2-tailed) .009 .928 .229 .783 .886 .909 .330

N 39 40 39 40 39 40 31

Correlation Coefficient .011 -.107 -.142 -.175 -.022 -.237 -.086

Sig. (2-tailed) .948 .510 .388 .281 .892 .140 .644

N 39 40 39 40 39 40 31

Correlation Coefficient .248 .139 -.251 -.163 .340
* .169 .048

Sig. (2-tailed) .128 .393 .124 .314 .034 .298 .799

N 39 40 39 40 39 40 31

Correlation Coefficient -.015 .054 -.087 -.006 .033 .123 .004

Sig. (2-tailed) .928 .743 .600 .970 .840 .450 .981

N 39 40 39 40 39 40 31

Correlation Coefficient -.209 -.062 .063 .043 -.351
* -.270 .079

Sig. (2-tailed) .202 .704 .703 .793 .028 .092 .673

N 39 40 39 40 39 40 31

Correlation Coefficient .060 .017 .110 .355
* -.031 -.022 .023

Sig. (2-tailed) .717 .919 .504 .024 .851 .890 .904

N 39 40 39 40 39 40 31

Correlation Coefficient .160 .073 .420
** .311 .357

*

.417
** -.261

Sig. (2-tailed) .332 .656 .008 .051 .026 .007 .156

N 39 40 39 40 39 40 31

Handling and storage 

costs

Grading advantages

Animal feed

Transportation 

Differential

Flexible marketing 

options

Farm management

Mechanisation and 

roads

 

An r-value of -0.412 as well as a p-value of 0.009 indicated a medium negative 

correlation between construct 1 and the 1st driver (Table 4.7). This means the higher the 

driver was ranked, the more respondents agreed with the items in construct 1.  

 

An r-value of 0.420 as well as a p-value of 0.008 indicated a medium positive correlation 

between construct 3 and the 7th driver (Table 4.7). This means the higher the driver was 

ranked, the fewer respondents agreed with the items in construct 3.  
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An r-value of 0.417 as well as a p-value of 0.007 indicated a medium positive correlation 

between construct 6 and the 7th driver (Table 4.7). This means the higher the driver was 

ranked, the fewer respondents agreed with the items in construct 6.  

 

4.6.2.3.4 Correlations between drivers within the A2 questionnaire 

 

TABLE 4.8: CORRELATIONS BETWEEN DRIVERS (A2) 

 

Transportatio

n Differential

Flexible 

marketing 

options

Farm 

management

Mechanisatio

n and roads

Handling and 

storage costs

Grading 

advantages Animal feed

Correlation Coefficient 1.000 -.203 -.249 -.212 -.023 -.191 -.249

Sig. (2-tailed) .209 .121 .189 .889 .238 .122

N 40 40 40 40 40 40 40

Correlation Coefficient -.203 1.000 .029 -.288 -.273 -.344
* -.078

Sig. (2-tailed) .209 .861 .072 .089 .030 .632

N 40 40 40 40 40 40 40

Correlation Coefficient -.249 .029 1.000 .211 -.413
** -.220 -.124

Sig. (2-tailed) .121 .861 .191 .008 .172 .445

N 40 40 40 40 40 40 40

Correlation Coefficient -.212 -.288 .211 1.000 -.052 -.337
* -.060

Sig. (2-tailed) .189 .072 .191 .749 .034 .713

N 40 40 40 40 40 40 40

Correlation Coefficient -.023 -.273 -.413
** -.052 1.000 .352

* -.124

Sig. (2-tailed) .889 .089 .008 .749 .026 .447

N 40 40 40 40 40 40 40

Correlation Coefficient -.191 -.344
* -.220 -.337

*
.352

* 1.000 .302

Sig. (2-tailed) .238 .030 .172 .034 .026 .058

N 40 40 40 40 40 40 40

Correlation Coefficient -.249 -.078 -.124 -.060 -.124 .302 1.000

Sig. (2-tailed) .122 .632 .445 .713 .447 .058

N 40 40 40 40 40 40 40

Animal feed

Questionnaire A2

Farm management

Mechanisation and 

roads

Handling and storage 

costs

Grading advantages

Transportation 

Differential

Flexible marketing 

options

 

 

An r-value of -0.344 as well as a p-value of 0.03 indicated a medium negative 

correlation between the 2nd and the 6th driver (Table 4.8).  

An r-value of -0.413 as well as a p-value of 0.008 indicated a medium negative 

correlation between the 3rd and the 5th driver (Table 4.8).  

An r-value of -0.337 as well as a p-value of 0.034 indicated a medium negative 

correlation between the 4th and the 6th driver (Table 4.8).  
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An r-value of -0.352 as well as a p-value of 0.026 indicated a medium positive 

correlation between the 5th and the 6th driver (Table 4.8).  

 

4.6.2.3.5 Correlations between items within the A1 questionnaire 

 

A strong positive correlation was detected in the A1 questionnaire between item C17, 

under the Grading Advantages construct, and item C22, under the Handling and 

Storage Costs construct (0.526 r-value, 0.001 p-value). Respondents who felt strongly 

that better grades are received from mills out of an on-farm storage facility, also felt 

strongly that buyers pay better premiums in an on-farm storage facility. 

 

A strong positive correlation was detected in the A1 questionnaire between item C17, 

under the Grading Advantages construct, and item C5, under the Flexible Marketing 

Options construct (0.559 r-value, 0.00 p-value). Respondents who felt strongly that 

better grades are received from mills out of an on-farm storage facility, also felt strongly 

that an on-farm storage facility gives better choice to whom is sold.  

 

A strong positive correlation was detected in the A1 questionnaire between item C15, 

under the Handling and Storage Costs, and item C5, under the Flexible Marketing 

Options construct (0.556 r-value, 0.00 p-value). Respondents who felt strongly that 

long-term storage costs is lower in an on-farm storage facility than a commercial silo, 

also felt strongly that an on-farm storage facility gives better choice to whom is sold.  

 

4.6.3.2.6 Correlations between items within the A2 questionnaire 

 

A strong positive correlation was detected in the A2 questionnaire between item C3, 

under the Mechanisation and Roads construct, and item C11, under the Farm 

Management construct (0.513 r-value, 0.001 p-value). Respondents who felt strongly 

that an on-farm storage facility gives better control over equipment during harvest, also 

felt strongly that they would rather invest in a storage facility than in a tractor or truck to 

transport his maize to a commercial silo. 
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A strong positive correlation was detected in the A2 questionnaire between item C2, 

under the Flexible Marketing Options construct, and item C18, under the Mechanisation 

and Roads construct (0.520 r-value, 0.001 p-value). Respondents who felt strongly that 

it is financial viable to have better choice when to sell their maize, also felt strongly that 

it is not ideal to go on public roads with today’s technological advanced tractors. 

 

A medium positive correlation was detected in the A2 questionnaire between item C2, 

under the Flexible Marketing Options construct, and item C23, under the Mechanisation 

and Roads construct (0.490 r-value, 0.002 p-value). Respondents who felt strongly that 

it is financially viable to have a better choice when to sell their maize, also felt strongly 

that the risk is high of having a tractor on public roads. 

 

A strong positive correlation was detected in the A2 questionnaire between item C14, 

under the Transport Differential construct, and item C22, under the Flexible Marketing 

Options (0.625 r-value, 0.00 p-value). Respondents who felt strongly that the saving by 

excluding the Safex differential pays for an on-farm storage facility, also felt strongly that 

off-takers pay better premiums in an on-farm storage facility. 

 

All the above correlations were discussed because of its relevance to the study. There 

were other correlations that the reader may find in. 

 

4.7 COMPARISONS 

 

In this part of the analysis, comparisons are made between the two different groups that 

took part in the study. The first comparison is made regarding the opinions between A1 

and A2 respondents to establish the practical significance of the difference in the 

average level of the continuous variables between the two groups.  

Secondly, the same comparison is made between all respondents from the Northern 

part and all respondents from the Western part of the North-West Free State.  
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The independent t-test was used to determine the significance of differences in the 

average response level between groups.Ap-value less than or equal to 0.05 are 

considered as enough evidence that a result is statistically significant (Ellis & Steyn, 

2003:1). Where p≤ 0.05 the difference observed in the sample can be generalized. 

 

Because the p-value could be affected by sample size, it is therefore also necessary to 

determine Cohen’s d-value to establish the practical significance of the difference in the 

average level of the continuous variable between the two groups (SPSS, 2011). Where 

d ≥ 0.5 the difference observed in the sample will be practical visible. Where d ≥ 0.8 the 

difference observed in the sample will be practical significant. 

 

4.7.1 Measuring the significance of the differences between A1 and A2 

respondents 

 
The driver, Flexible Marketing Options, is on average ranked higher by the A1 

respondents (mean 2.05) than the A2 respondents (mean 2.8). The difference is 

statistically significant with a p-value of 0.03. The difference is almost practically visible 

with a d-value of 0.435 (Table 4.8). 

 
The difference between A1 and A2 respondents regarding construct 2 is statistically 

significant with a p-value of 0.01. The difference is practically visible with a d-value of 

0.566 (Table 4.8). 

 

The difference between A1 and A2 respondents regarding construct 6 is statistically 

significant with a p-value of 0.01. The difference is practically visible with a d-value of 

0.594 (Table 4.8). 

 

No other differences with a practical significance in the average level of the continuous 

variables between the two groups are evident. 
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TABLE 4.9: SIGNIFICANT DIFFERENCES BETWEEN A1 AND A2 RESPONDENTS 

 

N Mean

Std. 

Deviation

Effect Size 

d-value

Equal variances 

not assumed p-

value

A1 37 3.54 1.520

A2 40 3.20 1.588

A1 37 2.05 1.224

A2 40 2.80 1.713
A1 37 3.46 1.894

A2 40 3.40 1.780

A1 37 4.68 1.582

A2 40 4.40 1.614

A1 37 3.14 1.798

A2 40 2.58 1.430

A1 37 4.62 1.497

A2 40 4.85 1.594

A1 37 6.51 0.932

A2 40 6.35 1.494

A1 37 2.96 0.683

A2 39 2.99 0.550

A1 37 3.39 0.474

A2 40 3.12 0.449
A1 37 2.82 0.470

A2 39 2.57 0.506

A1 37 2.94 0.563

A2 40 2.85 0.566

A1 37 2.99 0.494

A2 40 2.64 0.581
A1 33 2.56 0.564

A2 31 2.67 0.841

A1 36 3.17 0.775

A2 37 3.05 0.848

A1 37 3.57 0.555

A2 38 3.32 0.739

A1 36 1.97 0.696

A2 38 2.11 0.764

A1 37 1.81 0.845

A2 39 2.00 0.725

0.56

0.10

0.44

0.30

0.03

0.49

0.01

0.52

0.224

0.34

0.03

0.89

0.45

0.14

0.52

0.56

0.85

0.01

0.138

0.133

0.341

0.174

0.567

0.491

0.158

0.595

0.214

0.436

0.031

0.171

0.312

0.143

0.109

0.041

c9

c4

Construct6

Construct7

c21

c15

Construct1

Construct2

Construct3

Construct4

Mechanisation and roads

Handling and storage costs

Grading advantages

Animal feed

Code_A

Transportation Differential

Flexible marketing options

Farm management

 

 

4.7.2 Measuring the significance of the differences between respondents from 

the Northern part with respondents from the Western part of the North-

West Free State 

 

The comparison between the two regions will be done firstly with regards to the A1 

respondents and then with A2 respondents. 

 

 A1 respondents 
 
The difference between the Northern and Western respondents regarding the 1st driver 

is almost statistically significant with a p-value of 0.09. The difference is practically 

visible with a d-value of 0.523 (Table 4.9 below). 
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TABLE 4.10:  SIGNIFICANT DIFFERENCES BETWEEN NORTHERN AND WESTERN 

A1 RESPONDENTS 

 
Construct (A1) Region Mean Std. Deviation p-value Effect/size

Northern region 3.0625 1.289

Western region 3.9048 1.609

Northern region 1.6875 0.946

Western region 2.3333 1.354

Northern region 3.7500 1.770

Western region 3.2381 1.998

Northern region 5.3750 1.025

Western region 4.1429 1.740

Northern region 3.1875 1.797

Western region 3.0952 1.841

Northern region 4.1875 1.471

Western region 4.9524 1.465

Northern region 6.7500 0.447

Western region 6.3333 1.155
Animal feed 0.14 0.3608

Handling and storage costs 0.88 0.0501

Grading advantages 0.13 0.5201

Farm management 0.42 0.2563

Mechanisation and roads 0.01 0.7080

Transportation Differential 0.09 0.5233

Flexible marketing options 0.10 0.4770

 
 

The difference between the Northern and Western respondents regarding the 4th driver 

is statistically significant with a p-value of 0.01. The difference is almost practically 

significant with a d-value of 0.708 (Table 4.9). 

 

The difference between the Northern and Western respondents regarding the 6th driver 

is not statistically significant with a p-value of 0.13. The p-value may have been smaller 

if a larger sample were used (SPSS, 2011). The difference is practically visible with a d-

value of 0.520 (Table 4.9). 

 

 A2 respondents 
 
 
No practical significant differences in the average level of the continuous variables 

between the Northern and Western part of the North-West Free State are evident 

amongst A2 respondents (Table 4.11 below). 
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TABLE 4.11:  SIGNIFICANT DIFFERENCES BETWEEN NORTHERN AND WESTERN 

A2 RESPONDENTS 

 

Construct (A2) Region Mean Std. Deviation p-value Effect/size

Northern region 2.9091 1.601

Western region 3.5556 1.542

Northern region 2.8182 1.736

Western region 2.7778 1.734

Northern region 3.7727 1.744

Western region 2.9444 1.765

Northern region 4.5909 1.652

Western region 4.1667 1.581

Northern region 2.8636 1.552

Western region 2.2222 1.215

Northern region 4.9091 1.743

Western region 4.7778 1.437

Northern region 6.1364 1.552

Western region 6.6111 1.420

Grading advantages 0.80 0.075

Animal feed 0.32 0.305

Mechanisation and roads 0.41 0.026

Handling and storage costs 0.15 0.413

Flexible marketing options 0.94 0.023

Farm management 0.15 0.047

Transportation Differential 0.20 0.403

 

 

4.8 SUMMARY 

 

The generalised profile of both the A1 and A2 respondents in the targeted North 

Western Free state is that he is between the age of 36 and 45 years, with a highest 

qualification of grade 12. As intended, there is a near 50% probability that he lives either 

in the Northern or the Western region. He would prefer metal silo bins, with a capacity of 

between 1000 and 3000 tons, as an on-farm storage facility. 

 

A1 respondents invested in an on-farm storage facility mainly to have more flexible 

marketing options and he does not plan to terminate his storage facility in the next three 

years. A1 respondents further signified that the advantage of choice to whom they sell 

out of their on-farm storage facility is correlated with grading advantages at mills as well 

as lower long-term storage costs in their on-farm storage facility. 

 

A2 respondents indicated that 42.6% of them plan to invest in an on-farm storage facility 

for the main reason of high storage and handling costs at commercial silos. A2 

respondents further signified that the advantage of choice to when they sell out of an 
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on-farm storage facility is correlated to the risk and ideality of having tractors on public 

roads. 

 

Chapter 4 specifically only reports the statistical results obtained in the imperial study. 

Conclusions and suggestions that flows out of the statistical analysis are discussed in 

chapter 5. 
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CHAPTER 5 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

5.1 INTRODUCTION 

 

Chapter 5 brings the research to a close with conclusions, recommendations, 

evaluations, suggestions and limitations. 

 

Conclusions are drawn from the empirical research. It is used to make 

recommendations in terms of interpreting farmer behaviour regarding fragmentation. 

Recommendations are also made with reference to the formulation of marketing 

strategies for commercial silo owners. 

 

Evaluations will be done to determine if the primary and secondary objectives, as set 

out in chapter 1, are achieved. Suggestions for future study will then be given and 

limitations will conclude the study. 

 

5.2 CONCLUSIONS 

 

Conclusions regarding the primary and secondary objectives of the study will be 

discussed. 

 

5.2.1 Conclusions regarding the primary objective 

 

The primary objective of the study was to determine the most important reason that 

motivates farmers to invest in an on-farm maize storage facility resulting in the 

fragmentation of the supply side regarding maize storage. 
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 A1 respondents 

 

Respondents that already make use of an on-farm storage facility (A1 respondents) 

indicated that Flexible Marketing Options were the main reason for investing in such a 

facility. Respondents of the A1 questionnaire (45%), singled out Flexible Marketing 

Options, as the number 1 reason for having an on-farm storage facility, more often than 

all other drivers. Although there is no benchmark, the lowest standard deviation of 1.22, 

indicates, in my opinion, a moderate consensus amongst respondents. The standard 

deviation is above 1, and implies that the current level of consensus could still influence 

the ranking of the driver. 

 

Flexible marketing options refer to the freedom of selling maize at any time, to any 

willing buyer. Items in the questionnaire under this construct were C2, C5, C12, C19 

and C22. Respondents’ level of agreement with these items is subsequently discussed 

in support of the above conclusion (Annexure B): 

 

Most A1 respondents (81%) indicated in C2 that they strongly agree that having a better 

choice as to when they sell their maize makes it financially viable to have an on-farm 

storage facility. 

 

64% of the A1 respondents strongly agreed in C5 that an on-farm storage facility gave 

them a better choice as to whom they sell their maize to. 56.8% of these respondents 

strongly agreed in C12 that they receive greater financial advantage selling to the 

nearby mill out of their on-farm storage facility than out of a commercial silo. 

 

Most of the respondents (59%) indicated at C19 that they strongly agreed on having a 

greater choice as to when they sell their maize with an on-farm storage facility. 

Respondents mainly disagreed at C22 that buyers paid better premiums out of an on-

farm storage facility. 
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Commercial silos offer a guarantee on grade and volume once grain is delivered. They 

are also able to issue a transferable silo or Safex certificate, which a farmer can offer to 

any buyer at any time. Considering the premium that buyers offer is similar, in both 

types of storage facilities, there should currently, in practice, be no difference in the 

choice as to when and to whom to sell in on-farm storage facility compared to a 

commercial silo. The fact that deregulation forced farmers to deliver and sell their maize 

at commercial silos could contribute to the unfounded experience of more flexibility in an 

on-farm facility. 

 

 A2 respondents 

 

A2 respondents indicated that Handling and Storage Costs are the main reason why 

they would invest in an on-farm storage facility. Respondents of the A2 questionnaire 

(32.5%), singled out Handling and Storage Costs, as the number 1 reason for having an 

on-farm storage facility, more often than all other drivers. Although there is no 

benchmark, the lowest standard deviation of 1.43, indicates, in my opinion, a moderate 

consensus amongst respondents. The standard deviation is above 1, and implies that 

the current level of consensus could still influence the ranking of the driver. 

 

Handling and Storage Costs refer to the costs a person bear when delivering grain to a 

commercial silo. Items in the questionnaire under this construct were C4, C9, C5 and 

C21. Respondents’ level of agreement with these items is subsequently discussed in 

support of the above conclusion (Annexure B). 

 

Most A2 respondents (56.4%) indicated in C4 that they disagree that Handling and 

Storage Costs are the only real reason to invest in an on-farm storage facility. 

A2 respondents (59.9%) disagreed in C9 that an on-farm storage facility only bears 

handling costs. A1 respondents supported the opinion that there are more costs to 

consider in an on-farm storage facility, than only handling costs. Most A1 respondents 

(61.1%) disagreed at C9 that their on-farm storage facility only has handling costs. 
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A1 respondents equally agreed and strongly agreed (44.7% respectively) in C15 that 

longer term storage costs are lower in an on-farm storage facility than in a commercial 

silo. Most of the respondents agreed (67.6%) that they would invest in an on-farm 

storage facility because of the costs at a commercial silo. 

 

As discussed in the literature study (Chapter 3, in 3.5), there are cheaper solutions 

available that a farmer can pursue to store maize on his farm. Risk, market trends and 

true total costs are elements that a farmer should consider before investing in an on-

farm storage facility. 

 

A1 respondents (29.7%), ranked Handling and Storage Costs (more often than all other 

drivers) as the 2nd most important reason to invest in an on-farm storage facility. 

Respondents of the A2 questionnaire (27.5%), ranked Flexible Marketing Options (more 

often than all other drivers) as the 2nd most important reason for investing in an on-farm 

storage facility. Though ranking these drivers in a different order, respondents of both 

samples indicated these drivers as the top two most important reasons for having an 

on-farm storage facility. 

 

5.2.2 Conclusions regarding the secondary objectives 

 

The following conclusions are made regarding the secondary objectives set out in 

chapter 1. 

 

5.2.2.1 The preferred type of on-farm storage facility 

 

Metal silo bins are the most popular on-farm storage facility North Western Free state 

and are preferred by A1 (60.6%) as well as A2 (43.6%) respondents. This preference 

was also found in the literature study (Chapter 3, in 3.3.1)). 
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An increase in on-farm storage facilities will probably be characterised by metal silo 

bins. The reason for this might be an expected increase of property value that will 

accompany a permanent structure. 

 

5.2.2.2 The proffered capacity of on-farm storage 

 

On-farm storage in the North Western Free state is mostly (33%) made up of between 

1000 and 3000 ton capacity. The remaining capacities are spread out below 1000 tons 

and above 3000 tons. 

 

The majority of the A2 respondents (50%) indicated that if they would invest in an on-

farm storage facility, they also would prefer between 1000 and 3000 ton capacity. The 

preference of the remaining respondents were equally divided (23.5% respectively) 

between less than 1000 tons and more than 3000 tons capacity. 

 

The conclusion drawn is that an increase in on-farm storage facilities will mainly consist 

of between 1000 and 3000 ton capacities per farm. 

 

5.2.2.3 The sustainability of on-farm storage 

None of the A1 respondents indicated that they plan to terminate their on-farm storage 

facility. Around 42.6% of the A2 respondents indicated that they plan to invest in an on-

farm storage facility over the next three years. 

 

The literature study showed that on-farm storage accounts for 15% of the total South 

African grain storage (Chapter 3, in 3.2.4). It is considerably lower in comparison with 

other deregulated markets such as Australia (38%) and the US (57%). 

 

It is thus conclusive to say that on-farm storage is sustainable and it is most likely that 

there will be an increase of the practice during the next three years. 
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5.2.2.4 The correlations between variables 

 

A1 respondents indicated a medium negative correlation between construct 2 and the 

6th driver (-0.45 r-value, 0.005 p-value). This means that, the higher Grading 

Advantages was ranked, the more respondents agreed with the items in Flexible 

Marketing Option (Table 4.5). 

 

It is supported by the strong positive correlation between item C17, under the Grading 

Advantages construct, and item C5, under the Flexible Marketing Options construct 

(0.559 r-value, 0.00 p-value). Respondents who felt strongly that an on-farm storage 

facility gives a better choice to whom they sell, also felt strongly that better grades are 

received from mills out of an on-farm storage facility. 

 

Two possible conclusions are drawn from this correlation. Once maize is received at a 

commercial silo as a weaker grade, the predicament is final. The on-farm storage facility 

gives the farmer the ability to upgrade his maize to avoid grading penalties at 

meticulous off-takers. 

 

The second possible conclusion, as mentioned in the literature study, is that in certain 

market scenarios, off-takers are not so particular regarding the grade they tolerate. In 

times of scarcities off-takers could be more willing to accept maize of an inferior grade. 

The finality of a commercial silo, takes away this flexibility in managing grades. 

 

A2 respondents indicated a strong positive as well as a medium positive correlation 

between C2 and C18 (0.520 r-value, 0.001 p-value), C2 and C23 (0.490 r-value, 0.002 

p-value) respectively. Respondents who felt strongly that it is financially viable to have a 

better choice when to sell their maize, also felt strongly that due to the high risk,  it is not 

ideal to go on public roads with today’s technological advanced tractors. 

 

A2 respondents do not have on-farm storage facilities and produce more than 5000 tons 

of maize annually. Because they have no storage facility, they are forced during harvest 
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to use public roads in order to deliver their maize in a commercial silo. A possible 

conclusion of the above two correlations could be that an on-farm storage facility would 

not only increase the choice of when to sell for these farmers, but will, at the same time, 

relieve the risk of having tractors on public roads. 

 

5.2.2.5 The significance of the differences between various groups within the sample 

 

A1 respondents (2.05 mean) ranked Flexible Marketing Options as a reason for an on-

farm storage facility on average higher than A2 respondents (2.80 mean). The d-value 

of 0.435 confirmed this difference as practically visible (Annexure G). The p-value 

confirmed this difference as statistically significant (0.03). 

 

This significant difference is observed again in construct 2 consisting of items related to 

flexible marketing options (d-value 0.566, p-value 0.013) (Annexure G). The association 

of commercial storage with limited marketing options during regulation and the new 

found market freedom thereafter, may be the reason why the A1 respondents were the 

first to invest in their own storage facilities. 

 

A possible conclusion is that these farmers experience a greater need to be 

independent with regards to marketing. These respondents would probably be more 

open to offers from multiple buyers before finally selling their maize. 

 

Another significant difference was found between A1 respondents from the north and 

those from the west regarding the Transport Differential. The northern A1 respondents 

ranked Transport Differential, on average, higher (3.06 mean) than A1 respondents 

from the west. The difference was indicated practically visible by a d-value of 0.523 

(Annexure F). 

 

A possible explanation is that there are more local off-takers in the northern region than 

in the west. The difference between a Safex deferential deduction at a commercial silo 
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and the real transport costs to the local off-taker is more obvious in the northern region 

and thus more important to northern farmers. 

 

The silo situated the furthest west is Hoopstad. This is not a Safex silo. The Transport 

Differential is based mainly on road transportation costs to off-takers because there is 

no railway siding. There is thus very little difference between delivering to the 

commercial silo and in an on-farm facility. 

 

A significant difference was also found between A1 respondents from the north and 

those from the west with regards to Mechanisation and Roads. The northern A1 

respondents ranked Mechanisation and Roads, on average, lower (5.3 mean) than A1 

respondents from the west. The difference was indicated practically visible by a d-value 

of 0.7 and statistically significant by a p-value of 0.01 (Annexure F). 

 

A possible explanation, in support of the difference found regarding the Transport 

Differential, is that respondents from the west are situated furthest away from 

commercial silos as well as off-takers. This could explain the higher importance for 

western region farmers to avoid having their tractors on public roads. 

 

5.3 RECOMMENDATIONS 

 

Competition increased drastically after the deregulation of grain storage and marketing 

during the 1990s. It poses an enormous threat to the income, previously excepted as 

certain, of commercial silo owners. Therefore, it became important to identify the 

primary reason why farmers would invest in on-farm storage facilities. With the primary 

reason now known, commercial silos can work on strategies to counter this 

phenomenon. 

 

Finding the primary reason to invest in an on-farm storage facility is not only important 

to commercial silo owners, but also to farmers still deciding on such an investment. 

Investing in grain storage facilities does not only involve capital, but also risk of quality 
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losses as well as compliance requirements trends that large commercial silo owners are 

already strategically positioned for. 

 

Research such as this can be used by commercial silo owners to formulate strategies to 

accommodate the reasons presented by farmers, thus regaining their willingness to 

deliver maize in commercial silos. 

 

The research confirmed that flexible marketing options are the most important reason 

for farmers that already own on-farm silos (A1 respondents). It further showed that 

handling and storage costs as well as grading at commercial silos are a concern for 

these farmers. 

 

The study also showed that handling and storage costs are the main reason to invest in 

on-farm silos for those that don’t yet own a storage facility (A2 respondents). It further 

showed that tractors on public roads, on the way to commercial silos, in relation to when 

they sell, are a concern for these farmers. 

 

Based on the results of the research, the following recommendations are made: 

 

 Commercial silo owners should review the costs and cost structures of each 

business unit to align cost management activities with strategic objectives and 

support cost competitive service and product offerings. This includes international 

best practices regarding technology and new automation trends. 

 

 Commercial silos must develop attractive value-adding storage solutions for 

potential clients to capitalise on the organisation’s compliance with food safety 

regulations. 

 

 Developing procurement transactions where farmer presence on public roads is 

minimized by offering to collect maize directly from the farm and assisting in loading 

capacity where needed. 
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 Commercial silo owners should procure maize outside traditional areas to be 

delivered within the traditional area where a smaller transport differential as well as 

area premiums are applicable. 

 

 Commercial silo owners should reassure farmers of the flexibility to sell to any buyer 

at any time once maize is delivered. In addition, promoting the efficiency and safety 

to use silo and Safex certificates as a negotiable permit is recommended. 

 

 Market the commercial silos’ ability to guarantee food safety to off-takers and 

processors in the traditional area. This could encourage buyers to only accept 

maize delivered in silos that comply with regulations. 

 

 Commercial silo owners should consider liquidating silos that are running at losses 

to prevent cross subsidising between silos. Rather consider renting silo space or 

investing in joint ventures with farmers outside traditional areas regarding the 

storage of maize. 

 

 Segment clients into strategically focused groups with the purpose of addressing 

their specific needs effectively. 

 

 Deliberate with government and relevant role-players in formulating an action plan 

for upgrading and maintaining the road and railway infrastructure. 

 

 Commercial silo owners should consider joint ventures with selected grain producer 

groups to create grain processing plants (mills and animal feeds). 
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5.4 ACHIEVEMENT OF THE STUDY’S OBJECTIVES 

 

5.4.1 Primary objective 

The primary objective of this study was to determine the most important reason that 

motivates farmers to use on-farm maize storage facilities. 

 

Before the study commenced it was decided that it would be more valuable, to not only 

base the research on farmers that already make use of on-farm storage, but to include 

farmers that produce more than 5000 tons of maize and who do not make use of on-

farm storage. These are the A1 and A2 respondents respectively. 

 

The primary objective was achieved for both these samples and is discussed in 5.2.1. 

These objectives were met through recommendations that are given in 5.2. 

 

5.4.2 Secondary objectives 

 

The secondary objectives were to determine: 

 

 The preferred type of on-farm storage. 

 The preferred capacity of on-farm storage. 

 The sustainability of the fragmentation process. 

 The correlations between variables. 

 The significance of the differences between various groups within the sample. 

 

The secondary objectives were determined for both A1 and A2 respondents: 

 

 The preferred type of on-farm storage is determined and discussed in 5.2.2.1. 

 The preferred capacity of on-farm storage is determined and discussed in 

5.2.2.2. 
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 The sustainability of the fragmentation process is determined and discussed in 

5.2.2.3. 

 The correlations between variables are determined and discussed in 5.2.2.4. 

 The significance of the differences between various groups within each sample is 

determined and discussed in 5.2.2.5. 

 

5.5 LIMITATIONS AND SUGGESTIONS FOR FURTHER RESEARCH 

 

The study only focuses on a specific geographical area namely the North Western Free 

state. It is not possible to generalise findings to other production areas as a result of this 

study. These production areas mostly fall within other Agricultural business’ traditional 

regions. Similar future studies can be useful to these Agricultural businesses and their 

clients. 

 

Due to time constraints, the information collected, was limited to the purposes of this 

study. Information such as when most A1 respondents started to invest in on-farm 

storage and if the reasons then differ from what is given presently, could be meaningful. 

Because silo bags are relative new technology in South Africa, it could be a reason why 

respondents chose metal silo bins as preferred method of on-farm storage. Future 

studies may be able to determine if the current preference is sustainable. 

 

Grain production in African countries is bound to increase due to development and 

global demand. The demand for grain storage will probably grow in congruence with 

production. Further research could assist the continent to take a balanced stance on 

developing grain storage infrastructure. 

 

5.6 SUMMARY 

 

From the beginning of the literature study it became clear that the maize industry in 

South Africa is characterised by controversy, excitement and with great growth 

potential. One could argue that market regulation was the wrong way to go or, the best 
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choice for the circumstances. The fact of the matter is that, the choices we make today, 

will influence the future. The prevention of storage fragmentation for decades, resulted 

in agricultural companies cultivating their business models mainly around the supply of 

maize storage. When the market suddenly deregulated, these companies found 

themselves, competing with fragmentation. To find the most important reason why a 

farmer would invest in an on-farm storage facility could give some indication of how to 

strategize for this challenge.   

 

Other developing countries, with a growing agricultural industry, can also benefit from 

this research by taking note of the disadvantages of market regulation. If regulation is 

then chosen as a pathway, it can be implemented differently to avoid these stumbling 

blocks.  

 

The research from this study found that farmers that make use of an on-farm storage 

facility, do so mainly because, in their opinion, it presents more Flexible Marketing 

Options. It further found that farmers that do not own an on-farm storage facility would 

make the investment for the main reason, in their opinion, that Handling and Storage 

costs at commercial silos are too high. The difference of opinion between these two 

groups proved to be practically visible as well as statistically significant. 

 

The preferred storage method and capacity for both samples is metal silo bins holding 

between 1000 and 3000 tons of maize. On-farm storage is also concluded to be 

sustainable. The conclusion is based on all A1 respondents that indicated that they are 

not planning to terminate already existing on-farm storage facilities. Respondents also 

indicated that 42.6% of those that are not currently using on-farm storage facilities are 

planning to invest in one, during the next three years. On-farm storage in South Africa 

(15%) makes up far less of total grain storage capacity in comparison with countries like 

Australia (38%) and the USA (57%). 

 

Farmers that already make use of on-farm storage positively correlated Flexible 

Marketing Options with Grading Advantages. Farmers that do not currently use on-farm 
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storage indicated a positive correlation between the financial viability of such storage 

with the high risk of having tractors on public roads. 

 

It is recommended that commercial silo owners revisit and optimise their cost structures. 

In addition, develop new attractive storage solutions and focus on the ability to 

guarantee food safety and traceability. Commercial silo owners can place more 

emphasis on the fact that the flexibility of marketing options, brought by the deregulated 

market is just as much applicable to those delivering in commercial silos. In 

predetermined instances farmers could be assisted with regards to the transport of their 

maize to commercial silos. 

 

It is confirmed that the study was successful in achieving the objectives that were set 

out in the beginning. The most important limitations were firstly the ability to generalise 

results on a national scale due to the data pertaining to a specific geographical area. A 

second limitation is due to the short timeframe, in which the information was collected 

for the gratification of this study. Both of these limitations create opportunity for future 

research. 
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ANNEXURE A. CALCULATIONS 

 

Cost per hectare in North-West Freestate (GSA)

r (r - ŕ)²

2000/2001 2206.85

2001/2002 2656.52 0.20 0.81

2002/2003 3013.63 0.13 0.04

2003/2004 3258.98 0.08 0.11

2004/2005 3219.36 -0.01 1.59

2005/2006 3531.32 0.10 0.03

2006/2007 3661.56 0.04 0.59

2007/2008 5087.84 0.39 7.60

2008/2009 5717.78 0.12 0.01

2009/2010 5548.60 -0.03 2.06

Ave growth 0.11 1.60 δ²

11.39% 1.27 δ

11.12 CV  

 

Yield per Hektare in North-West Freestate (GSA).

r (r - ŕ)²

2000/2001 3.79

2001/2002 3.38 -0.11 0.03

2002/2003 3.88 0.15 0.01

2003/2004 4.38 0.13 0.01

2004/2005 4.55 0.04 0.00

2005/2006 5.01 0.10 0.00

2006/2007 4.02 -0.20 0.07

2007/2008 5.85 0.46 0.16

2008/2009 5.9 0.01 0.00

2009/2010 5.57 -0.06 0.01

Ave growth 0.06 0.04 δ²

5.76% 0.19 δ

3.25 CV  

 

Pofit per Hektare in North-West Freestate (GSA).

r (r - ŕ)²

2000/2001 519.03

2001/2002 2783.23 4.36 12.55

2002/2003 891.4 -0.68 2.25

2003/2004 784.15 -0.12 0.88

2004/2005 -403.11 -1.51 5.44

2005/2006 1828.24 5.54 22.24

2006/2007 2385.4 0.30 0.26

2007/2008 4464.22 0.87 0.00

2008/2009 2233.65 -0.50 1.74

2009/2010 253.44 -0.89 2.91

Ave growth 0.82 6.04 δ²

81.93% 2.46 δ

3.00 CV  
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Total hectares planted in the Freestate (NCEC).

r (r - ŕ)²

2000/2001 975000

2001/2002 1000000 0.03 0.26

2002/2003 1115000 0.12 0.15

2003/2004 930000 -0.17 5.89

2004/2005 1045000 0.12 0.00

2005/2006 535000 -0.49 0.32

2006/2007 1020000 0.91 0.69

2007/2008 1170000 0.15 0.00

2008/2009 955000 -0.18 0.07

2009/2010 1156000 0.21 0.02

Ave growth 0.08 0.92 δ²

7.67% 0.96 δ

12.53 CV  

 

Total tonages produced in the Freestate (NCEC).

r (r - ŕ)²

2000/2001 2596000

2001/2002 2896000 0.12 0.00

2002/2003 3336500 0.15 0.00

2003/2004 2759000 -0.17 0.10

2004/2005 4113000 0.49 0.12

2005/2006 2080000 -0.49 0.40

2006/2007 2787000 0.34 0.04

2007/2008 4928000 0.77 0.39

2008/2009 4527250 -0.08 0.05

2009/2010 5177800 0.14 0.00

Ave growth 0.14 0.14 δ²

14.02% 0.37 δ

2.65 CV  

 

Ave yields in the Freestate (NCEC)

r (r - ŕ)²

2000/2001 2.66

2001/2002 2.90 0.09 0.00

2002/2003 2.99 0.03 0.00

2003/2004 2.97 -0.01 0.01

2004/2005 3.94 0.33 0.06

2005/2006 3.89 -0.01 0.01

2006/2007 2.73 -0.30 0.14

2007/2008 4.21 0.54 0.21

2008/2009 4.74 0.13 0.00

2009/2010 4.48 -0.06 0.02

Ave growth 0.08 0.06 δ²

8.24% 0.24 δ

2.89 CV  
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Silo deliveries in the North-west freestate.

r (r - ŕ)²

2000/2001 1110471.65

2001/2002 1201499.02 0.08 0.00

2002/2003 1483814.69 0.23 0.02

2003/2004 1324493.27 -0.11 0.04

2004/2005 1351309.56 0.02 0.01

2005/2006 554338.43 -0.59 0.47

2006/2007 846804.68 0.53 0.18

2007/2008 1509556.19 0.78 0.47

2008/2009 1330392.64 -0.12 0.05

2009/2010 1401600.51 0.05 0.00

Ave growth 0.10 0.16 δ²

9.83% 0.39 δ

4.01 CV  

Silo deliveries as % produced grain in the freestate.

r (r - ŕ)²

2000/2001 0.43

2001/2002 0.41 -0.03 0.00

2002/2003 0.44 0.07 0.01

2003/2004 0.48 0.08 0.01

2004/2005 0.33 -0.32 0.08

2005/2006 0.27 -0.19 0.02

2006/2007 0.30 0.14 0.03

2007/2008 0.31 0.01 0.00

2008/2009 0.29 -0.04 0.00

2009/2010 0.27 -0.08 0.00

Ave growth -0.04 0.02 δ²

-3.94% 0.14 δ

-3.61 CV  

 

Hektares planted in die North-West Freestate.

r (r - ŕ)²

2000/2001 325961.00

2001/2002 334435.99 0.03 0.00

2002/2003 372896.13 0.12 0.00

2003/2004 310995.37 -0.17 0.06

2004/2005 349558.80 0.12 0.00

2005/2006 178974.10 -0.49 0.32

2006/2007 341303.62 0.91 0.69

2007/2008 391475.25 0.15 0.00

2008/2009 319443.80 -0.18 0.07

2009/2010 386527.00 0.21 0.02

Ave growth 0.08 0.15 δ²

7.68% 0.38 δ

4.97 CV  
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Total Maize production in the North-West Freestate.

r (r - ŕ)²

2000/2001 1235392.20

2001/2002 1130393.64 -0.08 0.04

2002/2003 1446836.97 0.28 0.03

2003/2004 1362159.72 -0.06 0.03

2004/2005 1590492.52 0.17 0.00

2005/2006 896660.26 -0.44 0.30

2006/2007 1372040.53 0.53 0.17

2007/2008 2290130.20 0.67 0.31

2008/2009 1884718.43 -0.18 0.09

2009/2010 2152955.39 0.14 0.00

Ave growth 0.11 0.12 δ²

11.47% 0.35 δ

3.03 CV

Based on GSA yields which probably is little high.  

 

Senwes Silo deliveries as % produced maize North-West Freestate.

r (r - ŕ)²

2000/2001 89.89%

2001/2002 106.29% 0.18 0.04

2002/2003 102.56% -0.04 0.00

2003/2004 97.23% -0.05 0.00

2004/2005 84.96% -0.13 0.01

2005/2006 61.82% -0.27 0.06

2006/2007 61.72% 0.00 0.00

2007/2008 65.92% 0.07 0.01

2008/2009 70.59% 0.07 0.01

2009/2010 65.10% -0.08 0.00

Ave growth -0.03 0.02 δ²

-2.71% 0.13 δ

-4.82 CV  

 

Maize price per ton in July (GSA).

r (r - ŕ)²

2000/2001 519.03

2001/2002 1420.00 1.74 2.34

2002/2003 1000.00 -0.30 0.25

2003/2004 925.00 -0.08 0.08

2004/2005 620.00 -0.33 0.29

2005/2006 1070.00 0.73 0.27

2006/2007 1500.00 0.40 0.04

2007/2008 1630.00 0.09 0.01

2008/2009 1350.00 -0.17 0.14

2009/2010 1040.00 -0.23 0.19

Ave growth 0.21 0.45 δ²

20.54% 0.67 δ

3.27 CV  
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Cost per ton in the North-West Freestate (GSA)

r (r - ŕ)²

2000/2001 582.00

2001/2002 693.61 0.19 0.02

2002/2003 776.71 0.12 0.00

2003/2004 744.06 -0.04 0.01

2004/2005 707.78 -0.05 0.01

2005/2006 704.52 0.00 0.01

2006/2007 910.04 0.29 0.05

2007/2008 870.00 -0.04 0.01

2008/2009 970.00 0.11 0.00

2009/2010 996.00 0.03 0.00

Ave growth 0.07 0.01 δ²

6.73% 0.12 δ

1.79 CV  
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ANNEXURE B. FREQUENCY TABLES. 

A1 Question Discription Item N 1 2 3 4 Mean Std. Deviation Misses

Freq. 2 14 13 8

Valid % 5.4 37.8 35.1 21.6

Freq. 7 10 20

Valid % 18.9 27.0 54.1

Freq. 2 12 9 14

Valid % 5.4 32.4 24.3 37.8

Freq. 2 11 16 8

Valid % 5.4 29.7 43.2 21.6

Freq. 13 24

Valid % 35.1 64.9

Freq. 2 18 7 10

Valid % 5.4 48.6 18.9 27.0

Freq. 2 13 22

Valid % 5.4 35.1 59.5

Freq. 1 6 9 21

Valid % 2.7 16.2 24.3 56.8

Freq. 1 1 5 30

Valid % 2.7 2.7 13.5 81.1

Freq. 3 11 14 9

Valid % 8.1 29.7 37.8 24.3

Freq. 1 5 21 10

Valid % 2.7 13.5 56.8 27.0

Freq. 2 16 19

Valid % 5.4 43.2 51.4

Freq. 15 17 3 2

Valid % 40.5 45.9 8.1 5.4

Freq. 1 8 19 9

Valid % 2.7 21.6 51.4 24.3

Freq. 1 13 9 14

Valid % 2.7 35.1 24.3 37.8

Freq. 1 9 22 5

Valid % 2.7 24.3 59.5 13.5

Freq. 4 14 19

Valid % 10.8 37.8 51.4

Freq. 2 19 10 6

Valid % 5.4 51.4 27.0 16.2

Freq. 1 5 17 13

Valid % 2.8 13.9 47.2 36.1

Freq. 1 14 22

Valid % 2.7 37.8 59.5

Freq. 8 22 5 1

Valid % 22.2 61.1 13.9 2.8

Freq. 14 19 1 3

Valid % 37.8 51.4 2.7 8.1

Freq. 2 2 9 23

Valid % 5.6 5.6 25.0 63.9

Freq. 2 17 18

Valid % 5.4 45.9 48.6

Freq. 4 15 11 7

Valid % 10.8 40.5 29.7 18.9

Freq. 10 20 3 4

Valid % 27.0 54.1 8.1 10.8

Freq. 3 13 21

Valid % 8.1 35.1 56.8

Freq. 3 3 15 9 7.00

Valid % 8.1 8.1 40.5 24.3 18.92

Freq. 1 14 15 7.00

Valid % 2.7 37.8 40.5 18.92

Freq. 17 11 2 7.00

Valid % 45.9 29.7 5.4 18.92

Freq. 10 6 7 5 9.00

Valid % 27.0 16.2 18.9 13.5 24.32

2.16

2.92

C2
3.73

0.65
37

37

37

2.97
0.76

3.76

2.57
0.93

3.49
0.65

3.47
0.84

0

0

0

0

3.38

2.03
0.90 0

1.14

1

3.43
0.60 0

3.57
0.55 0

1.97
0.70 1

1.81
0.84 0

3.41
0.69 0

2.54
0.84 0

3.17
0.77 1

2.78
0.92 0

1.78
0.82 0

2.84

2.97
0.93 0

3.08
0.72 0

3.46
0.61 0

37

37

3.35
0.79

3.35
0.86

37

37

37

37

0

2.73
0.87

0

2.95
0.97 0

2.81
0.84 0

0

0

2.68
0.94 0

3.65
0.48

3.54
0.61

37

C17

C16

37

C6

C13

37

C21

C15

37

37

37

C29

37

37

C1

C28

37

37

37

C11

37

C22

C19

C12

C5

37

37

C3

C27
37

C4

37

37

Grading advantages

Animal feed

Farm management

Handling and storage costs

C20
37

C31

37

37

Flexible marketing options

C25

C7

C30

C10

C23

C18

Transportation Differential
C24

37

C26

C8

C14

C9

37

0

0.69 0

0

0

.80 0

Mechanisation and roads

1.50 0

1.55
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A2 Question Discription Item N 1 2 3 4 Mean Std. Deviation Misses

Freq. 1 13 17 6

Valid % 2.7 35.1 45.9 16.2

Freq. 1 15 21

Valid % 2.7 40.5 56.8

Freq. 1 6 21 11

Valid % 2.6 15.4 53.8 28.2

Freq. 3 11 18 6

Valid % 7.9 28.9 47.4 15.8

Freq. 7 16 16

Valid % 17.9 41.0 41.0

Freq. 1 19 13 3

Valid % 2.8 52.8 36.1 8.3

Freq. 1 18 18

Valid % 2.7 48.6 48.6

Freq. 6 17 15

Valid % 15.8 44.7 39.5

Freq. 1 3 22 14

Valid % 2.5 7.5 55.0 35.0

Freq. 4 10 18 5

Valid % 10.8 27.0 48.6 13.5

Freq. 3 11 16 9

Valid % 7.7 28.2 41.0 23.1

Freq. 1 3 25 8

Valid % 2.7 8.1 67.6 21.6

Freq. 21 10 7 1

Valid % 53.8 25.6 17.9 2.6

Freq. 1 9 24 3

Valid % 2.7 24.3 64.9 8.1

Freq. 5 16 13 6

Valid % 12.5 40.0 32.5 15.0

Freq. 2 7 22 8

Valid % 5.1 17.9 56.4 20.5

Freq. 4 13 20

Valid % 10.8 35.1 54.1

Freq. 1 14 16 6

Valid % 2.7 37.8 43.2 16.2

Freq. 2 6 17 12

Valid % 5.4 16.2 45.9 32.4

Freq. 1 3 17 17

Valid % 2.6 7.9 44.7 44.7

Freq. 7 22 7 2

Valid % 18.4 57.9 18.4 5.3

Freq. 9 22 7 1

Valid % 23.1 56.4 17.9 2.6

Freq. 5 5 18 11

Valid % 12.8 12.8 46.2 28.2

Freq. 1 6 22 9

Valid % 2.6 15.8 57.9 23.7

Freq. 3 14 17 4

Valid % 7.9 36.8 44.7 10.5

Freq. 8 25 5

Valid % 21.1 65.8 13.2

Freq. 3 5 21 10

Valid % 7.7 12.8 53.8 25.6

Freq. 1 3 9 8 16

Valid % 2.7 8.1 24.3 21.6 43.2

Freq. 2 2 8 16 9

Valid % 5.4 5.4 21.6 43.2 24.3

Freq. 10 10 3 3 11

Valid % 27.0 27.0 8.1 8.1 29.7

Freq. 10 7 4 7 9

Valid % 27.0 18.9 10.8 18.9 24.3C31 40
2.9459

C28 40
3.9459

C1 40

Transportation Differential

Flexible marketing options

Farm management

C25

C11

C12

C19

C14

C8

2.9744

2.5789 .79293 2

2

.76369 2

Grading advantages
1

C13 40
3.0263 .71610 2

C6 40

.84253

C16 40
1.9211 .58732

C17 40

2.8974 .96777

1

C9 40
2.1053

C4 40
2.0000 .72548

Handling and storage costs
3

C15 40
3.3158 .73907 2

C21 40
3.0541 .84807

0

C10 40
2.9231 .77407 1

C3 40
2.5000 .90582

.68882 3

3

C23 40
3.4324

C18 40
2.7297 .76915

.86310 1

C27 40
2.7838 .62960 3

C7 40
1.6923

40
3.0811 .64024 3

40
2.7949 .89382

.69752 0

C20 40
2.6486 .85687 3

C2 40
3.2250

40
3.2368 .71411 2

40
3.4595 .55750

.74203 1

C22 40
2.5000 .69693 4

C5 40
3.2308

40
2.7105 .83530 2

40
3.0769 .73930

.87078 0

C26 40
3.5405 .55750 3

C24 40
2.7297

Animal feed

C29 40
3.7568

C30 40
2.8649

31.58019

31.63575

31.06472

31.12906

1

Mechanisation and roads

1

3

1
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ANNEXURE C. QUESTIONNAIRE ENGLISH E1 RESPONDENTS 

 

Fragmentation of maize storage Questionnaire (E-1).  

 

Dear Respondent 

 

This is a questionnaire to determine the primary reasons for fragmentation of the supply 

side regarding maize storage. The research is done as partial fulfilment of the 

requirements for the degree of MBA at the Potchefstroom Business School (PBS). The 

study leader is Dr. Henry Lotz from the PBS. 

 

Contact details: Dr. H. Lotz    MJN van der Merwe 

Telephone:  018 299    082 389 0644 

E-mail:      nico.vandermerwe@senwes.co.za 

 

Respondents enter this study voluntarily and can end participation without reason or 

consequence. All personal information will remain confidential. Results will be presented 

in a collective format. The study will help all market role-players to understand the 

current market tendencies regarding maize storage. 

 

By completing the questionnaire the respondent indicates his/her consent. 

 

Results of this study will be available to all respondents from the 25th of October.  

The questionnaire is divided into sections. Section A consists of the biographical 

information of the farmer. In section B the respondent arrange the seven identified 

reasons in order of importance. The last section consists of statements that the 

respondent must read and decide to what extend he/she agrees or disagrees with that 

statement. For the purpose of this study, the statements are scrambled to ensure 

objectivity from the respondent.  

 

Use the following key to indicate your preference: 
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Strongly Disagree 1

Disagree 2

Agree 3

Strongly Agree 4
 

The respondent marks X in the space that corresponds nearest to his preference. 

 

Example:

E1 I am a Commercial Farmer 1. Yes 2. No

E2 Nowadays, farming needs to be managed S
tr

o
n

g
ly

 D
is

a
g

re
e

D
is

a
g

re
e

A
g

re
e

S
tr

o
n

g
ly

 A
g

re
e

just like a business

1 2 3 4  
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A Biographical information:
A1 My age is: (Fill in please)

A2 My qualification is:

Grade 12 (Matriek) 1

Diploma 2

Degree 3

Post Graduate 4

Other 5

A3 My on-farm storage facility consists of:

Silo bags 1

Metal Silo Bins 2

Both 3

A4 My on-farm storage facility has a tonnage 

capacity of: (Fill in please)

A5 I don't consider terminating my on-farm storage facility. 1. Yes 2. No.

 

A6 I am from the Northern Freestate. 1

I am from the Western Freestate. 2
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B Reasons for having an on-farm storage facility:

B1

Arrange the following seven reasons in 

order of importance. Place 1 in the box 

opposite the reason you consider the most 

important. Place 2 opposite the reason you 

consider 2nd important and so on. R
an

ki
n

g
 B

o
x

Safex Differential.

Flexible marketing options.

Farm management.

Mechanization and roads.

Handling and storage costs.

Grading advantages.

Animal feed.
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C Statements

C1 In the event of grade problems, I am able to S
tr

on
gl

y 
D

is
ag

re
e

D
is

ag
re

e

A
gr

ee

S
tr

on
gl

y 
A

gr
ee

manage the problem with an on-farm storage

facility. 1 2 3 4

C2 Having better choice when I sell my maize makes 

it financially viable to have on-farm storage facilities.

1 2 3 4

C3 I would rather invest in an on-farm silo than in a 

tractor or truck to transport maize to a commercial 

silo. 1 2 3 4

C4 Besides savings on handling costs, there 

are no real reason to have an on-farm storage facility.

1 2 3 4

C5 With an on-farm storage facility I have a better 

choice to whom I sell.

1 2 3 4

C6 Maize that I sell is stored in my on-farm storage facility.

1 2 3 4

C7 My on-farm storage facility enabled me to have better yields.

1 2 3 4

C8 The exclusion of the SAFEX differential makes

 it worthwhile to have an on-farm storage facility.

1 2 3 4  
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C9 With my on-farm storage facility I only have S
tr

o
n

g
ly

 D
is

a
g

re
e

D
is

a
g

re
e

A
g

re
e

S
tr

o
n

g
ly

 A
g

re
e

handling costs.

1 2 3 4

C10 I don't want my tractors to go on public roads

1 2 3 4

C11 On-farm storage gives me better control of my 

equipment during harvesting.

1 2 3 4

C12 I receive greater financial advantage selling to the 

nearby Mill out of an on-farm storage facility, than 

from a commercial silo. 1 2 3 4

C13 My on-farm storage facility enables me to upgrade my maize.

1 2 3 4

C14 The savings in terms of the Safex differential

 pays for the on-farm storage facility. 

1 2 3 4

C15 Longer term storage costs is lower in my on-farm storage facility than in

a commercial storage facility.

1 2 3 4

C16 The ability to upgrade was the most important reason I would 

considered before building my on-farm storage facility.

1 2 3 4

C17 I receive better grades from mills out of my 

on-farm storage facility than at a commercial silo.

1 2 3 4
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C18 It is not ideal to go on public roads with today's S
tr

o
n

g
ly

 D
is

a
g

re
e

D
is

a
g

re
e

A
g

re
e

S
tr

o
n

g
ly

 A
g

re
e

technological advanced tractors.

1 2 3 4

C19 With an on-farm storage facility I have better 

choice as to when I sell my maize.

1 2 3 4

C20 My on-farm storage facility enables me to start earlier 

with primary soil preparation for the next season. 

1 2 3 4

C21 I build my on-farm storage facility because 

of the costs at a commercial. 

1 2 3 4

C22 Buyers pays better premiums in an on-farm storage.

1 2 3 4

C23 The risk of having a tractor on public roads is high

1 2 3 4

C24 The Safex differential was a reason to consider

an on-farm storage facility.

1 2 3 4

C25 There are management advantages to have an

on-farm storage facility.

1 2 3 4

C26 The Safex differential does not represent the actual transport costs

to my buyer.

1 2 3 4
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C27 My on-farm storage facility enabled me to better S
tr

o
n

g
ly

 D
is

a
g

re
e

D
is

a
g

re
e

A
g

re
e

S
tr

o
n

g
ly

 A
g

re
e

manage other farming activities such as cattle. 

1 2 3 4

Please note: 

The following questions have an additional choice option namely: "Not Applicable"

C28 The saving on not retrieving maize as animal S
tr

o
n

g
ly

 D
is

a
g

re
e

D
is

a
g

re
e

A
g

re
e

S
tr

o
n

g
ly

 A
g

re
e

N
o

t 
A

p
p

lic
a

b
le

 feed from a commercial silo was a reason for 

an on-farm storage facility. 1 2 3 4 5

C29 Maize I use for animal feed is stored in my on-farm 

storage facility.

1 2 3 4 5

C30 I use my on-farm storage facility mainly for 

animal feed purposes.

1 2 3 4 5

C31 To store maize in an on-farm storage facility is only viable if it 

٭ is for animal feed purposes.

1 2 3 4 5

Thank you!
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ANNEXURE D. QUESTIONNAIRE AFRIKAANS A1 RESPONDENTS 

 

‘n Studie rondom die fragmentering van mielie-opberging (A-1). 

 

Geagte Respondent 

 

Hierdie vraelys poog om die primêre rede vir fragmentering van die aanbod kant wat 

betref mielie-opberging te bepaal. Die studie word gedoen as gedeeltelike vervulling 

van die vereistes vir die MBA graad aan die Potchefstroomse Besigheid Skool (PBS). 

Die studie leier is Dr. Henry Lotz van die PBS. 

 

Kontak besonderhede: Dr. H. Lotz    MJN van der Merwe 

Telefoon:   018 299    082 389 0644 

E-pos:       nico.vandermerwe@senwes.co.za 

 

Respondente neem vrywillig aan hierdie studie deel en kan enige tyd, sonder rede as 

ook gevolg, onttrek. Alle persoonlike inligting sal konfidensieel bly. Resultate sal in 

kollektiewe formaat aangebied word. Die studie het dit ten doel om alle mark rolspelers 

te help om die huidige tendense rondom mielie-opberging beter te verstaan.  

 

Deur die vraelys te voltooi gee die respondent sy/haar samewerking. Resultate van 

hierdie studie sal aan alle respondente beskikbaar wees teen 25 Oktober 2012. 

 

Die vraelys is in afdelings verdeel. Afdeling A handel oor die biografiese inligting van die 

respondent. In afdeling B word die respondent gevra om die sewe geïdentifiseerde 

redes in orde van belangrikeid te rangskik. Die laaste afdeling bestaan uit stellings wat 

die respondent moet lees en aandui tot watter mate hy/sy met die stelling saamstem. 

Vir die doeleindes van hierdie studie, is die  stellings geskommel om objektiwiteit te 

verseker.  

 

Gebruik die volgende sleutel om u voorkeur keuse aan te dui: 
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Beslis nie 1

Stem nie saam nie 2

Stem saam 3

Beslis 4
 

Die respondent merk met X in die spasie wat die naaste is aan sy keuse:  

Voorbeeld:

Ek is 'n kommersiele boer. 1. Ja 2. Nee

In vandag se dae, moet boerdery soos 'n besigheid B
e

sl
is

 n
ie

S
te

m
 n

ie
 s

a
a

m
 n

ie

S
te

m
 s

a
a

m

B
e

sl
is

bestuur word.

1 2 3 4  
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A Biografiese inligting:
A1 My ouderdom is: (Vul in asb.)

A2 My kwalifikasie is:

Graad 12 (Matriek) 1

Diploma 2

Graad 3

Na graads 4

Ander 5

A3 My plaas-opbergingsfasiliteit bestaan uit:

Silo sakke 1

Metaal Silo Buise 2

Beide 3

Ander 4

A4 My plaas opbergingsfasiliteit het 'n tonne kapasiteit van: 

(Vul in asb.)

A5 Ek oorweeg dit om my opbergingsfasiliteit totniet te maak. 1. Ja 2. Nee.

 

A6 Ek woon in die Noord-Vrystaat. 1

Ek woon in die Suid-Vrystaat. 2
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B Redes vir 'n plaas-opbergingsfasiliteit:

B1

Rangskik die volgende sewe redes in orde van 

belangrikheid. Plaas 1 regoor die rede wat u as 

die belangrikste beskou. Plaas dan 2 regoor die 

rede wat u tweede belangrikste beskou en so 

aan. R
an

g
sk

ik
 b

o
ks

Safex Differensiaal.

Buigbare bemarkings moontlikhede.

Boerdery bestuur.

Meganisasie en paaie.

Hantering en stoor kostes.

Graderings voordele.

Diere voeding.
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C Stellings

C1 Wanneer my mielies graad probleme het, kan ek dit B
es

lis
 n

ie

S
te

m
 n

ie
 s

aa
m

 n
ie

S
te

m
 s

aa
m

B
es

lis

bestuur met my plaas-opbergingsfasiliteit.

1 2 3 4

C2 Dit maak dit finansieel die moeitewerd om 'n plaas-opbergingsfasiliteit te hê

omdat ek kan kies wanneer ek my mielies verkoop.

1 2 3 4

C3 Ek sal eerder in 'n plaas-opbergingsfasiliteit investeer as in 'n trekker of 

of vragmotor om my mielies na 'n kommersiele silo te neem.

1 2 3 4

C4 Behalwe die besparing op hanterings kostes

is daar geen rede om 'n plaas-opbergingsfasiliteit te besit nie.

1 2 3 4

C5 Met 'n plaas-opbergings fasiliteit het ek 'n groter keuse 

aan wie ek my mielies verkoop.

1 2 3 4

C6 Mielies wat ek verkoop word in my plaas-opbergingsfasiliteit gestoor.

1 2 3 4

C7 My plaas-opbergings fasiliteit stel my instaat om beter opbrengste te hê.

1 2 3 4

C8 Die uitsluiting van die Safex differensiaal maak dit die
moeitewerd om 'n plaas-opbergingsfasiliteit te hê.

1 2 3 4
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C9 Slegs hanteringskostes is vantoepassing met B
e

s
lis

 n
ie

S
te

m
 n

ie
 s

a
a

m
 n

ie

S
te

m
 s

a
a

m

B
e

s
lis

my plaassilo.

1 2 3 4

C10 Ek wil nie my trekkers op publieke paaie laat ry nie.

1 2 3 4

C11 My plaas-opbergingsfasiliteit gee my beter kontrole

oor my boerdery toerusting gedurende strooptyd.

1 2 3 4

C12 Ek ontvang groter finansiele voordeel deur graan uit my plaas-opbergingsfasiliteit 

aan die omliggende meule te verkoop as uit 'n kommersiele silo. 

1 2 3 4

C13 My plaas-opbergingsfasiliteit stel my instaat om mielies op te gradeer.

1 2 3 4

C14 Die besparing in terme van die vervoerdifferensiaal is

genoeg om vir my plaas-opbergingsfasiliteit te betaal.

1 2 3 4

C15 Lang termyn stoor kostes is laer in my plaas-opbergingsfasiliteit

as in 'n kommersiele silo.

1 2 3 4

C16 Die vermoë om mielies op te gradeer was die belangrikste voordeel

wat ek oorweeg het voor ek 'n plaas-opbergings fasiliteit opgerig het.

1 2 3 4

C17 Ek ontvang beter gradering vir mielies uit my

plaas-opbergingsfasiliteitby by meulens as by

kommersiele silos. 1 2 3 4
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C18 Dis nie ideal om met vandag se tegnologies B
e

s
lis

 n
ie

S
te

m
 n

ie
 s

a
a

m
 n

ie

S
te

m
 s

a
a

m

B
e

s
lis

gevorderde trekkers op publieke paaie te ry nie.

1 2 3 4

C19 Met my plaas-opbergingsfasiliteit het ek beter keuse

in terme van wanneer ek mielies wil verkoop.

1 2 3 4

C20 My plaas-opbergingsfasiliteit bemagtig my om vroeër
met volgende seisoen se primêre grondbewerking te begin.

1 2 3 4

C21 Ek het my plaas-opbergingsfasiliteit gebou as gevolg van

die kostes by 'n kommersiele silo.

1 2 3 4

C22 Kopers betaal beter premies vir my mielies uit my plaas-opbergingsfasiliteit.

1 2 3 4

C23 Die risiko om trekkers op publieke paaie te hê is hoog.

1 2 3 4

C24 Die Safex differensiaal was die rede waarom ek

n plaas-opbergingsfasiliteit oorweeg het.

1 2 3 4

C25 n Plaas-opbergingsfasiliteit hou bestuursvoordele in.

1 2 3 4

C26 Die Safex differensiaal verteenwoordig nie die ware vervoerkostes

na my koper nie.

1 2 3 4
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C27 My plaas-opbergingsfasiliteit bemagtig my om ander B
e

s
lis

 n
ie

S
te

m
 n

ie
 s

a
a

m
 n

ie

S
te

m
 s

a
a

m

B
e

s
lis

boerderyvertakkings beter te bestuur.

1 2 3 4

Neem asseblief kennis:

Die volgende vrae het 'n addisionele keuse naamlik: "Nie van toepassing nie"

C28 Die besparing om nie mielies vir diere voeding by B
e

s
lis

 n
ie

S
te

m
 n

ie
 s

a
a

m
 n

ie

S
te

m
 s

a
a

m

B
e

s
lis

N
ie

 v
a

n
 t

o
e

p
a

s
s
in

g

n kommersiele silo te ontrek nie, is 'n rede om 

in 'n plaas-opbergingsfasiliteit te belê. 1 2 3 4 5

C29 Mielies wat ek gebruik vir diere voeding word in my 

plaas-opbergingsfasiliteit gestoor.

1 2 3 4 5

C30 Ek gebruik my plaas-opbergingsfasiliteit grootliks

vir dierevoeding doeleindes.

1 2 3 4 5

C31 Dit is finansieel betalend om mielies slegs vir diere voeding 

٭ in 'n plaas-opbergingsfasiliteit te stoor.

1 2 3 4 5

Dankie!
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ANNEXURE E. QUESTIONNAIRE AFRIKAANS A2 RESPONDENTS 

 

‘n Studie rondom die fragmentering van mielie-opberging (A-2). 

 

Geagte Respondent 

 

Hierdie vraelys poog om die primêre rede vir fragmentering van die aanbod kant wat 

betref mielie-opberging te bepaal. Die studie word gedoen as gedeeltelike vervulling 

van die vereistes vir die MBA graad aan die Potchefstroomse Besigheid Skool (PBS). 

Die studie leier is Dr. Henry Lotz van die PBS. 

 

Kontak besonderhede: Dr. H. Lotz    MJN van der Merwe 

Telefoon:   018 299 1635   082 389 0644 

E-pos:   henry.lotz@nwu.ac.za nico.vandermerwe@senwes.co.za 

 

Respondente neem vrywillig aan hierdie studie deel en kan enige tyd, sonder rede as 

ook gevolg, onttrek. Alle persoonlike inligting sal konfidensieel bly. Resultate sal in 

kollektiewe formaat aangebied word. Die studie het dit ten doel om alle mark rolspelers 

te help om die huidige tendense rondom mielie-opberging beter te verstaan.  

 

Deur die vraelys te voltooi gee die respondent sy/haar samewerking. Resultate van 

hierdie studie sal aan alle respondente beskikbaar wees teen 25 Oktober 2012. 

 

Die vraelys is in afdelings verdeel. Afdeling A handel oor die biografiese inligting van die 

respondent. In afdeling B word die respondent gevra om die sewe geïdentifiseerde 

redes in orde van belangrikeid te rangskik. Die laaste afdeling bestaan uit stellings wat 

die respondent moet lees en aandui tot watter mate hy/sy met die stelling saamstem. 

Vir die doeleindes van hierdie studie, is die  stellings geskommel om objektiwiteit te 

verseker.  

 

Gebruik die volgende sleutel om u voorkeur keuse aan te dui: 

mailto:henry.lotz@nwu.ac.za
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Beslis nie 1

Stem nie saam nie 2

Stem saam 3

Beslis 4
 

Die respondent merk met X in die spasie wat die naaste is aan sy keuse:  

Voorbeeld:

Ek is 'n kommersiele boer. 1. Ja 2. Nee

In vandag se dae, moet boerdery soos 'n besigheid B
e

sl
is

 n
ie

S
te

m
 n

ie
 s

a
a

m
 n

ie

S
te

m
 s

a
a

m

B
e

sl
is

bestuur word.

1 2 3 4  
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A Biografiese inligting:
A1 My ouderdom is: (Vul in asb.)

A2 My kwalifikasie is:

Graad 12 (Matriek) 1

Diploma 2

Graad 3

Na graads 4

Ander 5

A3 Indien ek 'n plaas-opbergingsfasiliteit oorweeg sal dit wees:

Silo sakke 1

Metaal Silo Buise 2

Beide 3

Ander 4

A4 Ek oorweeg 'n opbergingsfasiliteit met 'n kapasiteit van:

(Vul in asb.)

A5 Ek oorweeg dit om binne die volgende 3 jaar 1. Ja 2. Nee.

in 'n plaas-opbergings fasiliteit te belê
 

A6 Ek woon in die Noord-Vrystaat. 1

Ek woon in die Wes-Vrystaat. 2  
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B Redes vir 'n plaas-opbergingsfasiliteit:

B1

Rangskik die volgende sewe redes in orde van 

belangrikheid. Plaas 1 regoor die rede wat u as 

die belangrikste beskou. Plaas dan 2 regoor die 

rede wat u tweede belangrikste beskou en so 

aan. R
an

g
sk

ik
 b

o
ks

Safex Differensiaal.

Buigbare bemarkings moontlikhede.

Boerdery bestuur.

Meganisasie en paaie.

Hantering en stoor kostes.

Graderings voordele.

Diere voeding.
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C Stellings

C1 Wanneer my mielies graad probleme het, sal ek B
e

sl
is

 n
ie

S
te

m
 n

ie
 s

a
a

m
 n

ie

S
te

m
 s

a
a

m

B
e

sl
is

dit kan bestuur met 'n plaas-opbergingsfasiliteit.

1 2 3 4

C2 Dit sal finansieel die moeitewerd wees om 'n plaas-opbergingsfasiliteit te hê

omdat ek sal kan kies wanneer ek my mielies verkoop.

1 2 3 4

C3 Ek sal eerder in 'n plaas-opbergingsfasiliteit investeer as in 'n trekker of 

of vragmotor om my mielies na 'n kommersiele silo te neem.

1 2 3 4

C4 Behalwe die besparing op hanterings kostes sal daar

 geen rede wees om 'n plaas-opbergingsfasiliteit te besit nie.

1 2 3 4

C5 Met 'n plaas-opbergingsfasiliteit sal ek 'n groter keuse hê

aan wie ek my mielies verkoop.

1 2 3 4

C6 Mielies wat ek verkoop sal ek in 'n plaas-opbergingsfasiliteit stoor.

1 2 3 4

C7 n Plaas-opbergings fasiliteit sal my instaat stel om beter opbrengste te hê.

1 2 3 4

C8 Die uitsluiting van die Safex differensiaal sal dit die
moeitewerd maak om 'n plaas-opbergingsfasiliteit te hê.

1 2 3 4
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C9 Slegs hanteringskostes sal vantoepassing B
e

s
lis

 n
ie

S
te

m
 n

ie
 s

a
a

m
 n

ie

S
te

m
 s

a
a

m

B
e

s
lis

wees indien ek plaas-opbergingsfasiliteit besit.

1 2 3 4

C10 Ek wil nie my trekkers op publieke paaie laat ry nie.

1 2 3 4

C11 n Plaas-opbergingsfasiliteit sal my beter kontrole gee

oor my boerdery toerusting gedurende strooptyd.

1 2 3 4

C12 Ek sal groter finansiele voordeel ontvang deur graan uit 'n 

plaas-opbergingsfasiliteit aan die omliggende meule

 te verkoop as uit 'n kommersiele silo. 1 2 3 4

C13 n Plaas-opbergingsfasiliteit sal my instaat stel om mielies op te gradeer.

1 2 3 4

C14 Die besparing in terme van die vervoerdifferensiaal sal genoeg wees

om vir 'n plaas-opbergingsfasiliteit te betaal.

1 2 3 4

C15 Lang termyn stoor kostes sal laer wees in 'n plaas-opbergingsfasiliteit

as in 'n kommersiele silo.

1 2 3 4

C16 Die vermoë om mielies op te gradeer is die belangrikste voordeel

wat ek sal oorweeg voor ek 'n plaas-opbergings fasiliteit sal opgerig.

1 2 3 4

C17 Ek verwag om beter gradering vir my mielies uit 'n plaas-opbergingsfasiliteit

 by meulens te ontvang, as by kommersiele silos.

1 2 3 4
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C18 Dis nie ideal om met vandag se tegnologies B
e

s
lis

 n
ie

S
te

m
 n

ie
 s

a
a

m
 n

ie

S
te

m
 s

a
a

m

B
e

s
lis

gevorderde trekkers op publieke paaie te ry nie.

1 2 3 4

C19 Met 'n plaas-opbergingsfasiliteit sal ek beter keuse hê

in terme van wanneer ek mielies wil verkoop.

1 2 3 4

C20 n Plaas-opbergingsfasiliteit sal my bemagtig om vroeër
met volgende seisoen se primêre grondbewerking te begin.

1 2 3 4

C21 Ek sal 'n plaas-opbergingsfasiliteit bou as gevolg van

die kostes by 'n kommersiele silo.

1 2 3 4

C22 Kopers betaal beter premies vir mielies uit 'n plaas-opbergingsfasiliteit.

1 2 3 4

C23 Die risiko om trekkers op publieke paaie te hê is hoog.

1 2 3 4

C24 Die Safex differensiaal is die rede wees waarom ek

n plaas-opbergingsfasiliteit sal oorweeg.

1 2 3 4

C25 n Plaas-opbergingsfasiliteit sal bestuursvoordele inhou.

1 2 3 4

C26 Die Safex differensiaal verteenwoordig nie die ware vervoerkostes

na my koper nie.

1 2 3 4
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C27 n Plaas-opbergingsfasiliteit sal my bemagtig B
e

s
lis

 n
ie

S
te

m
 n

ie
 s

a
a

m
 n

ie

S
te

m
 s

a
a

m

B
e

s
lis

om ander boerderyvertakkings beter te bestuur.

1 2 3 4

Neem asseblief kennis:

Die volgende vrae het 'n addisionele keuse naamlik: "Nie van toepassing nie"

C28 Die besparing om nie mielies vir diere voeding by B
e

s
lis

 n
ie

S
te

m
 n

ie
 s

a
a

m
 n

ie

S
te

m
 s

a
a

m

B
e

s
lis

N
ie

 v
a

n
 t

o
e

p
a

s
s
in

g

n kommersiele silo te ontrek nie, is 'n rede  

waarom ek in 'n plaas-opbergingsfasiliteit sal belê. 1 2 3 4 5

C29 Mielies wat ek gebruik vir diere voeding sal in my 

plaas-opbergingsfasiliteit gestoor word.

1 2 3 4 5

C30 Ek sal my plaas-opbergingsfasiliteit grootliks gebruik

vir dierevoeding doeleindes.

1 2 3 4 5

C31 Dit sal finansieel betalend wees om mielies slegs vir diere voeding 

٭ in 'n plaas-opbergingsfasiliteit te stoor.

1 2 3 4 5

Dankie!
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ANNEXURE F. REGIONAL COMPARISON BETWEEN A1 AND A2 

RESPONDENTS 

T-Test

Code_A = 1.00

N Mean Std. Deviation Std. Error Mean
Effect Size

1.00 16 3.0625 1.28938 .32234 0.523307978
2.00 21 3.9048 1.60950 .35122

1.00 16 1.6875 .94648 .23662 0.476979528
2.00 21 2.3333 1.35401 .29547

1.00 16 3.7500 1.77012 .44253 0.256257631
2.00 21 3.2381 1.99762 .43592

1.00 16 5.3750 1.02470 .25617 0.708014502
2.00 21 4.1429 1.74028 .37976

1.00 16 3.1875 1.79699 .44925 0.050106269
2.00 21 3.0952 1.84132 .40181

1.00 16 4.1875 1.47054 .36764 0.520134652
2.00 21 4.9524 1.46548 .31979

1.00 16 6.7500 .44721 .11180 0.360843918
2.00 21 6.3333 1.15470 .25198

Lower Upper

Equal variances assumed .460 .502 -1.714 35 .095 -.84226 .49139 -1.83984 .15532

Equal variances not assumed -1.767 34.883 .086 -.84226 .47672 -1.81017 .12565

Equal variances assumed 3.310 .077 -1.627 35 .113 -.64583 .39704 -1.45187 .16020

Equal variances not assumed -1.706 34.797 .097 -.64583 .37854 -1.41447 .12280

Equal variances assumed .300 .587 .810 35 .423 .51190 .63165 -.77040 1.79421

Equal variances not assumed .824 34.131 .416 .51190 .62117 -.75029 1.77410

Equal variances assumed 2.091 .157 2.514 35 .017 1.23214 .49003 .23733 2.22695

Equal variances not assumed 2.690 33.182 .011 1.23214 .45809 .30035 2.16393

Equal variances assumed .102 .751 .153 35 .880 .09226 .60477 -1.13548 1.32000

Equal variances not assumed .153 32.837 .879 .09226 .60272 -1.13422 1.31874

Equal variances assumed 1.020 .319 -1.571 35 .125 -.76488 .48703 -1.75360 .22384

Equal variances not assumed -1.570 32.383 .126 -.76488 .48726 -1.75694 .22718

Equal variances assumed 7.754 .009 1.364 35 .181 .41667 .30551 -.20356 1.03689

Equal variances not assumed 1.511 27.242 .142 .41667 .27567 -.14872 .98205

b1c

b1d

Group Statistics
a

a6

b1a

b1b

Independent Samples Test
a

Levene's Test for Equality of 

Variances t-test for Equality of Means

F Sig. Sig. (2-tailed) Mean Difference

Std. Error 

Difference

95% Confidence Interval of the 

Difference

b1e

b1f

b1g

a. Code_A = 1.00

b1e

b1f

t df

b1a

b1b

b1c

b1d

b1g

a. Code_A = 1.00
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Code_A = 2.00

N Mean Std. Deviation Std. Error Mean
Effect Size

1.00 22 2.9091 1.60087 .34131 0.403821945
2.00 18 3.5556 1.54243 .36355

1.00 22 2.8182 1.73580 .37007 0.023276955
2.00 18 2.7778 1.73394 .40869

1.00 22 3.7727 1.74388 .37180 0.469345784
2.00 18 2.9444 1.76476 .41596

1.00 22 4.5909 1.65210 .35223 0.256789665
2.00 18 4.1667 1.58114 .37268

1.00 22 2.8636 1.55212 .33091 0.413249119
2.00 18 2.2222 1.21537 .28647

1.00 22 4.9091 1.74326 .37166 0.075326119
2.00 18 4.7778 1.43714 .33874

1.00 22 6.1364 1.55212 .33091 0.305869427
2.00 18 6.6111 1.41998 .33469

Lower Upper

Equal variances assumed .312 .580 -1.291 38 .204 -.64646 .50056 -1.65981 .36688

Equal variances not assumed -1.296 36.942 .203 -.64646 .49866 -1.65690 .36397

Equal variances assumed .004 .951 .073 38 .942 .04040 .55141 -1.07586 1.15667

Equal variances not assumed .073 36.463 .942 .04040 .55135 -1.07729 1.15810

Equal variances assumed .372 .546 1.486 38 .145 .82828 .55722 -.29975 1.95632

Equal variances not assumed 1.485 36.272 .146 .82828 .55790 -.30290 1.95946

Equal variances assumed .025 .875 .824 38 .415 .42424 .51510 -.61853 1.46702

Equal variances not assumed .827 37.022 .413 .42424 .51279 -.61475 1.46323

Equal variances assumed .872 .356 1.430 38 .161 .64141 .44858 -.26670 1.54953

Equal variances not assumed 1.465 37.945 .151 .64141 .43768 -.24467 1.52750

Equal variances assumed .781 .382 .256 38 .799 .13131 .51281 -.90681 1.16943

Equal variances not assumed .261 37.994 .795 .13131 .50287 -.88670 1.14932

Equal variances assumed 2.889 .097 -1.000 38 .324 -.47475 .47497 -1.43627 .48677

Equal variances not assumed -1.009 37.485 .320 -.47475 .47066 -1.42798 .47849

b1g

a. Code_A = 2.00

Std. Error 

Difference

95% Confidence Interval of the 

Difference

b1a

b1b

b1c

b1d

Sig. (2-tailed) Mean Difference

b1e

b1f

b1g

a. Code_A = 2.00

Independent Samples Test
a

Levene's Test for Equality of 

Variances t-test for Equality of Means

F Sig. t df

b1c

b1d

b1e

b1f

Group Statistics
a

a6

b1a

b1b
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ANNEXURE G. COMPARISON BETWEEN A1 AND A2 RESPONDENTS. 

 

T-Test

N Mean Std. Deviation Std. Error Mean
Effect Size

1.00 37 3.5405 1.52014 .24991 0.214389532
2.00 40 3.2000 1.58842 .25115

1.00 37 2.0541 1.22352 .20115 0.435538598
2.00 40 2.8000 1.71270 .27080

1.00 37 3.4595 1.89436 .31143 0.031387673
2.00 40 3.4000 1.78023 .28148

1.00 37 4.6757 1.58209 .26009 0.170798439
2.00 40 4.4000 1.61404 .25520

1.00 37 3.1351 1.79756 .29552 0.311608142
2.00 40 2.5750 1.43021 .22614

1.00 37 4.6216 1.49724 .24615 0.143268417
2.00 40 4.8500 1.59406 .25204

1.00 37 6.5135 .93159 .15315 0.109415003
2.00 40 6.3500 1.49443 .23629

1.00 37 2.9595 .68342 .11235 0.04056084
2.00 39 2.9872 .54997 .08807

1.00 37 3.3892 .47363 .07786 0.566595202
2.00 40 3.1208 .44885 .07097

1.00 37 2.8162 .46994 .07726 0.491476553
2.00 39 2.5675 .50602 .08103

1.00 37 2.9392 .56336 .09262 0.157697294
2.00 40 2.8500 .56557 .08942

1.00 37 2.9892 .49429 .08126 0.594987891
2.00 40 2.6438 .58058 .09180

1.00 33 2.5556 .56353 .09810 0.138455896
2.00 31 2.6720 .84133 .15111

1.00 36 3.1667 .77460 .12910 0.132787255
2.00 37 3.0541 .84807 .13942

1.00 37 3.5676 .55480 .09121 0.340666942
2.00 38 3.3158 .73907 .11989

1.00 36 1.9722 .69636 .11606 0.174209175
2.00 38 2.1053 .76369 .12389

1.00 37 1.8108 .84452 .13884 0.224019914
2.00 39 2.0000 .72548 .11617

Construct7

c21

c4

c15

c9

b1e

b1f

b1g

Construct1

Construct2

Construct3

Construct4

Construct6

b1c

b1d

Group Statistics

Code_A

b1a

b1b
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Lower Upper

Equal variances assumed .013 .911 .959 75 .340 .34054 .35492 -.36649 1.04757

Equal variances not assumed .961 74.908 .340 .34054 .35430 -.36528 1.04636

Equal variances assumed 5.522 .021 -2.183 75 .032 -.74595 .34168 -1.42660 -.06529

Equal variances not assumed -2.211 70.618 .030 -.74595 .33733 -1.41863 -.07326

Equal variances assumed .008 .928 .142 75 .887 .05946 .41876 -.77475 .89367

Equal variances not assumed .142 73.540 .888 .05946 .41979 -.77707 .89599

Equal variances assumed .128 .722 .756 75 .452 .27568 .36467 -.45079 1.00214

Equal variances not assumed .757 74.740 .452 .27568 .36439 -.45026 1.00161

Equal variances assumed 2.649 .108 1.519 75 .133 .56014 .36883 -.17460 1.29487

Equal variances not assumed 1.505 68.746 .137 .56014 .37211 -.18226 1.30253

Equal variances assumed .041 .840 -.647 75 .520 -.22838 .35317 -.93193 .47517

Equal variances not assumed -.648 74.980 .519 -.22838 .35230 -.93019 .47344

Equal variances assumed 3.167 .079 .571 75 .570 .16351 .28652 -.40726 .73429

Equal variances not assumed .581 66.027 .563 .16351 .28158 -.39868 .72571

Equal variances assumed 1.378 .244 -.195 74 .846 -.02772 .14194 -.31055 .25511

Equal variances not assumed -.194 69.110 .847 -.02772 .14275 -.31250 .25706

Equal variances assumed .029 .864 2.553 75 .013 .26836 .10513 .05892 .47779

Equal variances not assumed 2.547 73.705 .013 .26836 .10535 .05842 .47829

Equal variances assumed .506 .479 2.217 74 .030 .24869 .11218 .02518 .47221

Equal variances not assumed 2.221 73.969 .029 .24869 .11196 .02562 .47177

Equal variances assumed .000 .999 .693 75 .491 .08919 .12876 -.16732 .34570

Equal variances not assumed .693 74.579 .491 .08919 .12874 -.16730 .34568

Equal variances assumed .131 .718 2.800 75 .006 .34544 .12337 .09967 .59121

Equal variances not assumed 2.818 74.506 .006 .34544 .12260 .10119 .58969

Equal variances assumed 3.512 .066 -.654 62 .515 -.11649 .17799 -.47229 .23931

Equal variances not assumed -.647 51.963 .521 -.11649 .18016 -.47801 .24503

Equal variances assumed .009 .925 .592 71 .556 .11261 .19025 -.26674 .49196

Equal variances not assumed .593 70.722 .555 .11261 .19001 -.26629 .49151

Equal variances assumed 1.807 .183 1.665 73 .100 .25178 .15121 -.04959 .55315

Equal variances not assumed 1.671 68.603 .099 .25178 .15064 -.04878 .55234

Equal variances assumed .591 .445 -.782 72 .437 -.13304 .17019 -.47230 .20622

Equal variances not assumed -.784 71.899 .436 -.13304 .16976 -.47146 .20537

Equal variances assumed 1.386 .243 -1.049 74 .297 -.18919 .18030 -.54845 .17007

Equal variances not assumed -1.045 71.057 .300 -.18919 .18103 -.55014 .17177

c9

c4

Construct3

Construct4

Construct6

Construct7

c21

c15

Construct2

Mean Difference

Std. Error 

Difference

b1d

b1e

b1f

b1g

b1a

b1b

b1c

Construct1

Levene's Test for Equality of 

Variances t-test for Equality of Means

F Sig. t df Sig. (2-tailed)

95% Confidence Interval of the 

Difference

Independent Samples Test
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ANNEXURE H: DECLARATION BY LANGUAGE EDITOR 

 
 

To whom it may concern 

 

Re:  Letter of confirmation of language editing 

 

The MBA mini-dissertation “Determinants of the supply-side fragmentation of maize 

storage in the North Western Free State production area” by Mathys Johannes Nicolaas 

van der Merwe (10646116) was language, technically and typographically edited. The 

sources and referencing technique applied was checked to comply with the specific 

Harvard technique as per North-West University prescriptions. Final editing and printing 

remains the responsibility of the student. 
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