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Abstract

Climate change and extreme weather events have had a negative impact on agriculture and the availability of
low-cost quality food for humans. Major incidents of climate change and extreme weather events include the El
Nifio Southern Oscillating (ENSO) cycle, which led to a drought that affected farmers in South Africa, resulting in
price increases of basic foods. The aim of the study was to determine how farmers affiliated with Blinkwater Mills
were impacted by extreme weather conditions and climate change and what corrective action was taken to
overcome their effects.

This is a descriptive and exploratory study, and data was collected by means of in-depth telephonic interviews
with 10 participants. The findings revealed that Blinkwater Mills was able to avert the full impact of the drought
because the supplying farmers irrigate their land and they were, moreover, able to obtain maize from other
sources in the province of Mpumalanga.

The findings of this study will contribute to the body of knowledge on the approaches millers can adopt to adjust
to the effects of extreme weather conditions and climate change. Some solutions are suggested so that industry
professionals can mitigate and adapt to changes in the agricultural sector.

Journal of Contemporary Management Volume 15 Page 1
DHET accredited 2018
ISSN 1815-7440 Pages 112-138




P RAMGOVIND Climate Change and Extreme Weather survival

J RAMASAMY-GURAYAH strategies for the Agricultural Sector: The Case of
MJ NAUDE Blinkwater Mills
Key phrases

Blinkwater Mills; drought; El Nifio Southern Oscillating; supply chains and survival strategies

1. INTRODUCTION TO THE STUDY

Climate change and extreme weather events have had a negative impact on the global
environment, agriculture and the availability of low-cost quality food for humans
(Rosenzweig, Iglesias, Yang, Epstein & Chivian 2001:1). Therefore, the agricultural sector in
developing and developed countries needs to understand what is at stake and to have
appropriate strategies in place to prepare for climate change and extreme weather events.
The effect of the drought associated with the El Nifio Southern Oscillating (ENSO) cycle in
South Africa between 2015 and 2016 resulted in an increase in the cost of basic foods such
as maize (Early 2015:1). Small farmers were not able to meet their required quotas to supply
mills with maize and this resulted in mills having to find alternative sources of supply
(Latham 2016:1). The ENSO adversely affected South African farmers of all scales to
varying degrees - some farmers were able to recoup losses and continue into the next

season, whilst others were forced into bankruptcy (Sihlobo 2016:1).

It is important, therefore, that long-term survival strategies are established to assist basic
food commodity producers who are adversely affected by the drought as well as those

intermediaries who are dependent upon these farmers for agricultural commodities.

This is a descriptive and exploratory study using the case of Blinkwater Mills. Blinkwater
Mills is situated in the Mpumalanga province of northern South Africa and is responsible for
producing and supplying Super B maize meal to rural outlying areas of Mpumalanga and
Limpopo (Super B 2016). The 50 commercial and 5-10 subsistence farmers affiliated with
Blinkwater Mills were adversely affected by the recent drought, resulting in a shortage of
maize supplied to the mill. In this context, the aim of this article is to examine the survival
strategies that can be implemented by agriculturally dependent organisations when faced
with extreme weather conditions. The objectives of this article were to determine: (1) the
impact of extreme weather conditions on farmers supplying Blinkwater Mills; and (2) what
corrective action Blinkwater Mills took to overcome the effect and impact of extreme weather

conditions.
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This article consists of four sections, namely, the theoretical perspective, the research
methodology that guided the research, a discussion of the findings and, finally, implications
and areas for future study.

2. THEORETICAL PERSPECTIVE

Despite the fact that the agricultural sector contributes minimally' to the gross domestic
product of the South African economy, providing R66.7 billion (2%) at the end of the second
quarter of 2016 (Stats SA 2016:1), the sector remains a vital contributor to rural job creation
and an earner of foreign exchange (AgriSA 2018:1). The agricultural sector has an indirect
role in the economy, which is propagated through backward and forward linkages with other
sectors. The backward link addresses the purchases of intermediate goods and services
from the manufacturing sector, while the forward linkages address the relationship created
through the supply of raw material to meet industry needs (AgriSA 2018:1).

In addition, given the uncertainty around food security, much importance is placed on the
agricultural sector (Grain SA 2015:1). The performance of the agricultural sector has been
directly affected not only by political and economic unrest but also by the drought
(GreenCape 2017:15).

2.1 Climate Change and the Effect on the South African Agricultural Sector

Climate change is a topic of controversy, with many debating its validity. Climate change is
often referred to as global warming - the increase in average surface temperature on Earth
(Hoffman 2011:1-10; Whitmarsh 2009:401). Karl and Trenberth (2003:1) explain that climate
change is as a direct result of human-induced behaviour, namely, emissions associated with
energy use, urbanisation & land use on local and national scales. The effect of climate
change is huge (including changes in ecosystems, rising sea levels, severe weather events,
droughts and rising temperatures) influencing global crop productivity (Lobell & Gourdji
2012:3). The ENSO cycle is a deviation from normal surface temperatures and has a
widespread effect on ocean processes, global weather and climate (National Weather

' Even though the agricultural sector is recovering from a crippling drought, the sector has

experienced growth and brought South Africa out from a technical recession (Ntshabo (2018:1).
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Service 2016:1). El Nifio and La Nifa are the opposite phases of the cycle, with El Nifio as
the warm phase and La Nifa as the cold phase.

Even though the agricultural sector in South Africa contributes a small percentage of the
country’s greenhouse gas emission (5%), it is a sector that is largely impacted by the effects
of climate change (GreenCape 2017:19). Karl and Trenberth (2003:1) observe that the rate
of change that can be expected as a result of climate change is unknown. However, the
effect on the agricultural sector can be seen in the reduction of available surface water, the
change in seasonal rainfall and runoff, increasing irrigation demands and a rise in the

magnitude and frequency of flood events (GreenCape 2017:19).

2.2 Climate Change and the Effect on the Organisation

The literature on climate change is more comprehensive than the available literature on
extreme weather conditions, which is limited (Glenhill, Hamza-Goodacre & Low 2015:15).
Climate change and extreme weather conditions, although separate concepts, affect an
organisation in similar ways. Both, when they occur, have the propensity to impact
negatively on operations and functionality (Dasaklis & Pappis 2013:1140).

According to the Department of the Environment and Energy (2006:11), climate change and
its resultant impact have changed over the years and will continue to do so in the years to
come. The threat of climate change can no longer be ignored, as its impact would be
substantial enough to force industries to take action. Dasaklis and Pappis (2013:1140) posit
that there has been a shift in the stance taken by organisations. The authors believe that
there is a move towards identifying threats and opportunities related to climate change and
capitalising on this to create a robust climate change agenda.

At least 85% of global supply chains have been affected to varying degrees by disruptions in
various forms (Deloitte 2013:4). Consequently, shareholders have experienced inferior
returns and a reduction in future returns are also expected (Reed & Willis 2012:40). In view
of this, Vasan (2014:1) believes that risks should be identified and managed before a
disruption in the entire supply chain occurs.

The Intergovernmental Panel on Climate Change (2014:13) observes that compounded risks
along a supply chain will generate new and altered risks for individuals and their natural
environment. Donnelly (2015:1) notes that the drought in South Africa resulted in a decrease
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of 29% in crops such as maize, sunflower, soya beans, groundnuts, sorghum and dry beans.
An option available for South African organisations that require agricultural commodities and
cannot source them locally is that of sourcing internationally (Viljoen 2016:1).

2.3 Survival Strategies to Overcome Extreme Weather

2.3.1 Decision Making Frameworks

In order for an organisation to develop a comprehensive and robust framework that speaks
to making adaptations in the wake of change, there needs to be an in-depth understanding
of organisational, structural and financial barriers. This is vital, as these barriers have the
ability to hinder the execution of adaptation practices, the awareness of such practices and
the perception of the logistics manager concerning climate change. Further to this, barriers
also arise with the actual challenges of the adaptation, the implementation of these practices
and the related costs of the transferability of such an adaptation approach (Dasaklis &
Pappis 2013:1151). The Sustainable Development Solutions Network (2013:63) explains
that Climate-Smart Agriculture is a site-specific assessment which uses specific agricultural
technologies and practices to enhance productivity whilst ensuring the protection of the

environment and surrounding communities.

Additionally, there is a method put forward by the South African government that is a two-
pronged approach based on trial and error. The first aspect of the approach identifies
valuable information relating to expected future value and viable mitigation responses
together with “impact channels”, while the second summarises climate-related information in
order to identify key areas of impact for critical sectors in the short, medium and long term
(Department: Environmental Affairs 2013:1).

2.3.2 Integrated Landscape Management

Integrated landscape management seeks to realise benefits and reduce trade-offs among
organisational specific objectives such as cost, quality and the meeting of consumer
demands. Landscape management can be defined as the cooperation between land
managers and farmers who actively seek to form partnerships with organisations, local
governments and business in order to identify solutions to mutual problems (Sustainable
Development Solutions Network 2013:68). The purpose behind integrated landscape
management is to establish viable ways to sustain areas of growth where food production
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and human welfare are of equal importance. Milder, Hart, Dobie, Minai and Zeleski
(2014:68) believe that it is essential to inspire and maintain the landscape initiatives that are
currently in place as a means of increasing learning and encouraging investments as well as

ensuring record keeping.

2.3.3 Diversification of Crops

When faced with adverse environmental conditions, such as extreme weather, farmers are
forced to change the crops and to create an adaption method to suit the situation at hand
(Tirado & Cotter 2010:6). However, when choosing to make use of such crops, they must
ensure that the environment created is controlled in relation to water-shortages, as this will
ensure the effectiveness of the crop (Mozell & Thach 2014:85). If this is not done, it will
impact negatively on the coping mechanism of the crops (Tirado & Cotter 2010:6). The
Sustainable Development Solutions Network (2013:57) states that farmers should have
access to a variety of high-valued and well-adapted seeds or hybrid seeds that are
affordable, as this will manage the specific environment and market segments, which in turn
will allow for the needs of the farmers to be meet.

In addition, Andrade (2016:2) suggests that farmers can plant a variety of crops rather than
only one crop which will be affected in its entirety in drought or excessive rainfall conditions.
The South African government has cultivated a variety of crops which, although they cannot
continue indefinitely in these circumstance, are able to last between ten to fourteen days
without water (Business Media Mags 2017:1). This breakthrough has come on the heels of
the devastating drought which occurred during 2015 and 2016.

An alternative option to crop diversification is to alter the planting dates of crops (Shannon &
Motha 2015:53). Grain SA (2011:1) states that, for commodity producers to achieve optimal
yields, the planting dates need to be optimal in relation to the timing of the maize production
cycle. The benefit of this approach is that farmers are able to plant earlier in the season. This
is of value to the milling companies who depend on these farmers’ yields, thus ensuring the
continuation of operations. For example, Latin America produces two-thirds of the coffee
utilised by Starbucks. The regions responsible for the cultivation and harvest of coffee beans
have faced continuous excessive rainfall throughout the seasons. As a result, they are now
planting a variety of crops with altered planting dates. (Schumann 2017:1). However, for
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milling companies such as Blinkwater Mills which are dependent on a particular crop, the
operational timeframe of planting and harvesting cannot be adjusted.

2.3.4 Relief Funds

Additional funds were allocated by the Minister of Finance for farmers who were severely
affected by the drought. However, not all were able to benefit from these funds (Sihlobo
2016:16). As a result, Senwes, one of South Africa’s leading agri-businesses, undertook an
initiative whereby the private sector actively contributed towards assisting farmers who were
under strain (Business Media Mags 2017:1). Support from organisations outside of the agri-
industry resulted in a significant boost to the overall funds available to aid in relief efforts and
to revive farming operations (Business Media Mags 2017:1). In addition to these efforts by
Senwes there were also initiatives introduced that assisted farmers affected by the drought
by AgriSA, a non-profit organisation in South Africa. For example, major corporate
institutions such as Standard Bank, Pioneer and Sanlam have invested in South Africa’s

agriculture sector.

The South African government has offered various grants, funding and incentive schemes
aimed at growing and promoting the agriculture sector (AgriSA 2017:1). The Sector Specific
Assistance Scheme is a cost-sharing grant which allows financial aid to be applied for. The
Isivande Woman'’s Fund is aimed at encouraging and empowering women in the agricultural
sector. The Land Bank offers financial services to commercial farmers with the purpose of
financing agri-businesses as well as making available financial products that will attract new
comers to the agricultural sector (Land Bank 2015:1).

2.3.5 Sustainable Farming Techniques

Adequate irrigation systems are often expensive and as a result inaccessible to small-scale
commodity farmers. However, micro-irrigation technologies can be tailored to address the
needs of small farmers operating in a diverse environment and with limited capital
investment (Below, Artner, Siebert & Sieber 2010:5; Millera, Cramera, Harea & Lotze-
Campena 2010:4314; Sustainable Development Solutions Network 2013:60). This method
has proven to be successful, with the results reflecting an increase in the income of farmers,
a fall in poverty and a rise in food security and nutrition as well as the creation of local
business opportunities (Burney & Naylor 2012:110).
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In addition to increasing the viability of the land through irrigation methods, adequate onsite
storage facilities decrease the post-harvest challenges that face farmers. These post-harvest
challenges include moisture loss, defects, diseases and spoilage (Sustainable Development
Solutions Network 2013:60).

Having the correct tools and utilising the proper techniques is considered to be the best way
for an agricultural producer to ensure sustainability. However, this is not enough, and an in-
depth knowledge of the land, crops and market which is serviced is key for survival (Mozell &
Thach 2014:86; Shannon & Motha 2015:53). It is essential that farmers consistently learn
new skills and are made aware of options available to them as this will see the creation of
sustainability capabilities, drawing on current practices and historical knowledge

2.3.6 Co-operatives

Co-operatives are independent associations made up of individuals who voluntarily come
together with the aim of addressing mutual economic, social and cultural concerns
(Department: Agriculture, Forestry and Fisheries 2013:1). Co-operatives are not restricted to
the agri-industry but are found across various industries. Potential benefits that farmers
derive from affiliating themselves with a co-operative include improving bargaining power,
reducing purchasing costs, obtaining market access, broadening market opportunities,
improving the quality of products and services, and procuring goods and services for
individuals who would have otherwise not have access to these items, as well as creating a
larger revenue for membership reimbursement (Macaskill 2016:1). For example, in the
Mpumalanga province where Blinkwater Mills, the company that participated in this study, is
situated, there are 209 agricultural co-operatives, of which 38 are crop co-operatives.

The advancement of co-operatives can be seen in the Nicaragua co-operative, which not
only serves its members but the community at large. This highlights not only the importance
of affiliation but also the communal growth and benefits derived from it (Department:
Agriculture, Forestry and Fisheries 2015:1). It is from Nicaragua that the Body Shop sources
sesame oil from small-scale farmers. These farmers face continual challenges associated
with extreme weather conditions. However, the presence of the co-operative serves as a

buffer to farmers and prevents widespread devastation and loss of income (Ray 2016:1).
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2.3.7 Strategic Sourcing of Suppliers

Organisations can reduce risk brought about by climate change through strategic sourcing
from their suppliers (Mvubu & Naude 2016:276). Organisations are driven by the need to
reduce costs which in turn often dictates the suppliers that are chosen. This can be seen as
an organisation trade-off between, on the one hand, the low transportation costs resulting
from closer suppliers and, on the other, the loss of revenue which may be incurred when a
major storm threatens the crops of suppliers all within the vicinity (Handova 2015:1).

In addressing the shortage of yield production in South Africa, an alternative is the sourcing
of maize from international suppliers. Onyango (2017:2) lists the top five maize producing
countries as the United States of America, China, Brazil, India and Argentina. These
countries could be considered viable alternative maize sources should the commercial and
substance farmers originally contracted no longer is able to deliver maize of an acceptable
quality and quantity.

2.3.8 Contracts

Commodity producers can enter into a production contract that will set predetermined prices
for desired commodities. With this type of contract and strict contract stipulations, famers do
not have as much control (Shannon & Motha 2015:53). Alternatively, farmers can make use
of crop yield insurance, which provides protection for farmers against financial loss when
faced with extreme weather affecting production (Below et al. 2010:11).

Micro-insurance is another method which farmers can employ actively to protect themselves
against weather related crop failure. Micro-insurance can be administered and run via co-

operatives in developing nations (Thorpe & Fennell 2012:7).

2.3.9 Organisational Strategy

Climate change does not only affect the operation of an organisation’s supply chain but also
has implications for strategic and operational managerial levels (Below et al. 2010:12). At the
strategic level, re-configuration of the supply chain network, low energy intensive assets and
overall efficiency are affected, whereas at the operational level, planning, insurance costs
and inventory controls are some of the issues which require attention (Dasaklis & Pappis
2013:1148).
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The Department of Environment and Energy (2006:26) believes that climate change should
be incorporated in organisational planning through a climate change scenario which serves
to provide useful information regarding the strength, direction and overall trend of climate
change. There are various ways in which farmers and those closely affiliated can recover
from the effects of extreme weather conditions. However, given that climate change is a
phenomenon with a continuous presence, organisations must be prepared for all possible
scenarios to impact negatively on and disrupt daily activities.

3. RESEARCH METHODOLOGY

This article reports on a descriptive and exploratory study that was conducted to determine
the impact which extreme weather conditions had on farmers affiliated with Blinkwater Mills
and what survival strategies could be implemented by agricultural organisations. Due to the
descriptive and exploratory nature of the study, a qualitative research approach was deemed
appropriate to address the research objectives. This approach provided the authors with a
deeper understanding of the relevant phenomena (Saunders, Lewis & Thornhill 2016:168).
The research process included a review of literature to assist with understanding the

phenomena and the formulation of the interview questions.

3.1 Target population
The total target population of Blinkwater Mills, Mpumalanga is presented in Table 1.

Table 1: Target population of Blinkwater Mills

Position No. of Participants
Blinkwater Mills, Head Senior level 10
Office
Mpumalanga Depot Depot controllers 4
Limpopo Depot Depot controllers 4
Highveld Depot Depot controllers 4
Total target population 22

Source: Authors’ own construction
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3.2 Sample Design

A non-probability judgement sampling to select participants at Blinkwater Mills was deemed
appropriate for this study. Participants consisted of four senior level staff members from
Blinkwater Mills head office, two participants from the Mpumalanga depot, two participants
from the Limpopo depot and two participants from the Highveld depot.

3.3 Data instrument

The interview guide consisted of closed- and open-ended questions and was pre-tested with
two managers from Blinkwater Mills to ensure that the questions were clear and
unambiguous. The questions were phrased in lay language to capture all aspects of the
factors to be measured. The consisted of three sections as follows:

Section 1: The aim of this section was to determine the impact of extreme weather on the
farmers associated with Blinkwater Mills.

Section 2: The aim of this section was to determine the impact of extreme weather on the
upstream operations (from farmer to mill) and the downstream operations (from mill to

consumer) of Blinkwater Mills and to identify any survival strategies in place.

Section 3: The aim of this section was to determine what corrective action Blinkwater Mills
had taken to overcome the effect of the extreme weather conditions.

3.4 Data Collection

The empirical data collection for this study consisted of telephonic semi-structured interviews
with the participants. Telephonic interviews were used because the researcher was based in
a different province to Mpumalanga. Bryman, Bell, Hirschsohn, Dos Santos, Du Toit,
Masenge, Van Aardt and Wagner (2014:217) posit that telephonic interviews are extremely
successful in business research. Prior to the interviews taking place, the researcher drew up
an interview schedule with the general manager of Blinkwater Mills. Each participant was
given a formal introductory letter that provided insight into the study being undertaken and a
copy of the interview guide. This provided the participants with the opportunity to ask
questions and seek clarity before responding to any questions. In this way, consistency and

accuracy were maintained during the interviews, which contributed to the trustworthiness of

Journal of Contemporary Management Volume 15 Page 11
DHET accredited 2018
ISSN 1815-7440 Pages 112-138



P RAMGOVIND Climate Change and Extreme Weather survival
J RAMASAMY-GURAYAH strategies for the Agricultural Sector: The Case of
MJ NAUDE Blinkwater Mills

the results of the study. During the interviews, the participants’ answers were written down

and all responses were transcribed in a uniform, organised manner.

3.5 Data Analysis

Data was analysed using thematic analysis. Thematic analysis is “an approach to dealing
with data that involves the creation and application of ‘codes’ to data” (Creswell & Plano
Clark 2007:88). Thematic data analysis took place in the following stages: organising the
data in a manner which prioritises and reduces the data; finding organised ideas and
concepts through careful reading and re-reading of the data; searching for themes; reviewing
the themes; and organising the information into a formal format. The data was then
organised into codes, categories and themes and a thematic map was constructed. Figure 1
presents the thematic map demonstrating the findings of the data analysis. The main themes
identified in this study are Land Readiness and Third Party. The subsequent sections of
this chapter will ‘unpack’ these themes.

Figure 1: = Thematic map

LAND READINESS THIRD PARTY
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Weather Condition Existing Supplier | Quantity
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Source: Authors’ own construction
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4. RESULTS AND EXPLANATION OF THE FINDINGS

Blinkwater Mills is situated in the Mpumalanga province of northern South Africa and is
responsible for producing and supplying Super B maize meal to rural outlying areas of
Mpumalanga and Limpopo (Super B 2016:1). The farmers who supply Blinkwater Mills were
adversely affected by the recent drought. This resulted in a shortage of maize supplied and a
subsequent increase in the price of maize. Table 2 presents the profile of the participants

Table 2: Participant profile

Participant Place Level of
Management

Participant 1 Blinkwater Mills (Head office) Senior Level
Participant 2 Blinkwater Mills (Head-office) Senior Level
Participant 3 Blinkwater Mills (Head office) Senior Level
Participant 4 Blinkwater Mills (Head office) Senior Level
Participant 5 Mpumalanga Depot Middle Level
Participant 6 Mpumalanga Depot Middle Level
Participant 7 Limpopo Depot Middle Level
Participant 8 Limpopo Depot Middle Level
Participant 9 Highveld Depot Middle Level
Participant 10 Highveld Depot Middle Level

Source: Compiled by the authors

41 Theme 1: Land Readiness

At the beginning and end of every season, farmers must ensure that their land is properly
demarcated and cultivated in keeping with the requirements of crop production (du Plessis
2003:13). It takes time and continuous effort for farmers to ensure that the land is ready, and
farmers understand that, because they were successful in one season, this does not mean
that future seasons will be as successful (Sihlobo 2016:1). Ensuring that land for crop
production is in optimal condition is the culmination of numerous factors. These factors
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include understanding the needs of the land, having the correct irrigation methods and
knowing when to plant specific crops, given the success rate and needs of the surrounding
community (Bendile & Eybers 2015:1).

4.2 Weather Conditions

Weather conditions are essentially atmospheric conditions which make up the state of the
atmosphere, be they temperature, wind, clouds or precipitation. Some types of weather
conditions are cold, drought, dry, hot, wet, windy, sleet and snow (Lobell & Gourdji 2012:3).
Since South Africa is situated at the southernmost tip of the African continent, it seldom
experiences snow and sleet to an extent that would impact on the agricultural industry.
However, it is does experience rainfall and drought. South Africa’s climate varies: the south-
western corner of the country experiences Mediterranean conditions, the interior plateau
experiences high temperature conditions, and the north-east, where Blinkwater Mills is
situated, experiences subtropical conditions (du Plessis 2003:13). Farmers affiliated with
Blinkwater Mills are situated in the Mpumalanga province and farm on drier land with a
limited water supply. Despite their knowledge of irrigation and land recovery, the impact of
the recent drought over an extensive period of time set countless farmers back for that
season and those to come.

4.2.1 Rainfall

In the industrial sector, farmers are heavily dependent on water to soften the soil before
seeds are planted and the crops begin their germination process. Usually this water comes
in the form of rainfall, as irrigating is costly; given the water shortage crisis and the drying up
of boreholes, farmers are thus heavily dependent on rainfall to assist in this process
(Sustainable Development Solutions Network 2013: 5). Without achieving this critical step,
farmers are not able to successfully produce yields that are of viable quality. While rainfall
cannot be controlled by farmers, survival involves an understanding of the rainfall patterns

when planting crops that require significant amounts of water.

The province of Mpumalanga experienced very little of the effects of the ENSO cycle,
experiencing some rainfall despite the severe drought conditions across the country.
However, not all the farmers affiliated with Blinkwater Mills benefited from the rainfall. As
Participant 7 indicated:
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"The farmers that are associated with Blinkwater Mills experienced two extremes.
Some farmers experienced very little rain while others experienced an optimal
amount. As a result, those farmers who experienced less than enough rainfall during
the initial stages produced a smaller yield, while those farmers who experienced
sufficient rain had a higher yield."

Farmers can plan and prepare to the best of their ability; however, rainfall is a factor that
they cannot control and that impacts on the quantity and quality of yield produced.
Participant 2 explained:

"Some of the farmers who are located near to Blinkwater Mills experienced enough
rain during the season, while others did not. From this, those farmers who benefited
from the rain had a positive return due to the higher prices they were now able to
command. For those farmers, who were not as fortunate, were not able to benefit

from an opportune situation where good money could be made."

Farmers that experienced the required rainfall for softening the soil and promoting
germination and growth harvested the desired level of yield. This ensured that they were
able to meet contractual obligations as well as demand a higher price for their crops.

4.2.2 Drought

The effects on farmers of the drought varied. Some were able to continue with minimal
disruptions, while others were not so fortunate. The widespread drought not only affected the
cultivation of crops but also the livestock farmers. Participant 3 stated:

“It is not only yield production that is affected as a result of the drought. Farmers that
have livestock on their land also experience difficulties, given that the drought hinders
and decreases the grazing hectare. And given that the yield production is affected, it
affects and limits the availability of animal feed.”

4.2.3 Cultivated land

Cultivation is the preparation and use of land for the growth of crops. Tilling is considered to
be the basis in any crop production system and is the single largest cost contributor in the
production of maize (du Plessis 2003:12). An important factor to be considered in any new
season is the quality of the land and soil, and farmers must pay careful attention to as it is a
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determinant to the success or failure of their overall yield. Therefore, the texture and fertility
of the soil needs to be tested to determine the current level of quality and, if improvement
needs to be made, the soil is brought up to the required standard.

Nevertheless, having good soil is not enough as there are other external factors which
impact on the cultivation of land, namely, rainfall patterns and drought. The impact of either
can prove to be devastating. The farmers affiliated with Blinkwater Mills have tilled the land
for many years and are well versed with what is required of them and when. They have
learnt from previous generations how to read the climate and adjust accordingly when the

need arises.

4.2.4 Seasonal Planting

To ensure that all factors work together to prepare land that is ready for successful
cultivation, it is vital to consider the agricultural seasons. The timing of land cultivation and
preparation must coincide with the seasons in which the crops yield best. Farmers must
identify the months of the year that are ideal for the production of the crops. Participants
were asked whether farmers affiliated with Blinkwater Mills required additional time to
recover before resuming normal operations as a result of the drought. Participant 10 stated:

“No, farmers did not require additional time to recover from the drought because the
planting time for maize is set and it is the same every year. This time frame is known

by farmers and followed stringently to ensure optimal harvests."
Participant 2 echoed this sentiment:

“From year to year, the time frame for planting to harvesting remains the same. There
were farmers that were identified by Blinkwater Mills who were negatively affected by
the drought and could no longer farm."

Farmers are held to a strict and well-established cycle because crops are season sensitive
and require specific conditions to ensure that production occurs optimally. Production of
maize occurs during a set interval, which ensures that Blinkwater Mills not only receives the
best yield but can also properly prepare for the season ahead. Planting time is considered to
be "bound" and cannot be extended.
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4.3 Theme 2: Third Party

Organisations transfer key operational activities to third parties that have the ability,
capability and expertise to produce a product or render a service better than the organisation
can do in house (Hugo & Badenhorst-Weiss 2015:208). Blinkwater Mills makes use of
suppliers from the surrounding Mpumalanga area. The reason for using suppliers
strategically based near the mill is to reduce transportation costs and ensure that the maize
is delivered timeously. This in turn facilitates the continuous operation of the Blinkwater Mills

turbines.

4.3.1 Existing Suppliers (Affiliated Farmers)

It was found that, even though Blinkwater Mills has established long-term relationships with
affiliated farmers over the years, they tended to maintain some distance in the relationship.
This can be attributed to the fact that Blinkwater Mills is unwilling to share the risk borne by
the farmers. Affiliated farmers are given first preference once harvesting is complete.
Because of the drought, the quality and quantity of the maize supplied to Blinkwater Mills
has been below the norm. This was found during the grading process. Despite the farmers’
having in-depth knowledge of the land and of the best ways to overcome drought conditions,
the effect of the ENSO was too severe for a sustainable remedy. Consequently, the farmers
charged more for maize - a cost which Blinkwater Mills could not absorb and which resulted

in consumers paying more for Super B maize meal.

4.3.2Quality

The participants were asked if the quality of yield received from affiliated farmers was
affected by the drought. It was found that the drought had impacted on the quality and this
had affected the farmer and Blinkwater Mills. Participant 2 indicated:

"Farmers that had enough rain were able to ensure that the yield produced was up to
the required standard. However, for the majority of the farmers who did not have
enough rain, the quality of the yield produced on their land was not up to the
acceptable norm. This was clearly evident to us during the grading process."

"The quality of our product was directly affected as a result of lower quality maize
being used as a result of the drought, in the production of maize meal."”
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4.3.3 Knowledge

Processing the knowledge related to a specific area of farming land takes years of practice
to develop through trial and error. When participants were asked if their affiliated farmers are
suitably equipped with the skills and knowledge regarding harvesting times and farming
conditions to handle extreme weather conditions, Participant 5 stated:

"Yes, | do believe that the farmers associated with Blinkwater Mills are experienced
enough and would therefore be in an advantageous position to handle these adverse
conditions when they arise. However, even with this being said, there is a limit to which
farmers can prepare in the anticipation of the severity of the drought.”

It was found that farmers affiliated with Blinkwater Mills have proven to be skilful and
experienced when handling drought conditions. Affiliated farmers have an understanding of
the land and the requirements that go into making a profitable season. Participant 4 stated:

"All the farmers that are affiliated with Blinkwater Mills have been a part of the
continuous growth of the organisation throughout the years of operations. Each of our
suppliers have been carefully selected as we strive to inculcate quality. Therefore, we
employ farmers who have years of experience in the farming industry in South Africa."

It was further found that the farmers belonging to the farming industry of South Africa are
held in a high regard amongst the farming and milling community. Such individuals are
considered to be responsible and reliable in the production of their crops as well as in their

overall operations.

4.3.4 Quantity

Blinkwater Mills’ survival is dependent on the farmers supplying a yield sufficient not just for
the season but also including extra reserve stock in case of a disruption in the transportation
schedule. It was found that the quantity of yield received from the farmers was affected by
the drought, as highlighted by Participant 3:

"Yes, the expected yield which we received from our respective farmers was less than
usual. However, we were not the only ones that were affected as this was also the
case for much of South Africa. Some of the other maize mills had the option of
imported maize as an alternative to the decrease in yield received while smaller mills
were forced to close down for the rest of the season.”
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4.3.5Cost and price

The findings revealed that the drought had a negative impact on the cost of maize, since
demand exceeded supply. Blinkwater Mills had to pay the higher cost of maize charged by
farmers. Participant 2 stated that:

"Overall the drought in South Africa resulted in higher maize prices being charged by
farmers who could produce a good yield, which in turn also affected us directly.
Consequently, we were also needed to sell our end product of maize meal at a much
higher price to our consumers. This in turn had an effect on our sales’ volumes which

decreased.”
Participant 6 concurred:

"Yes, we at Blinkwater Mills were forced to increase our maize meal price as a result of
higher maize prices that were charged by our affiliated suppliers. The presence of the
drought caused the price of maize to be higher which made it difficult for Blinkwater
Mills’ consumers that are based in rural areas to afford the maize meal at the higher

price."

4.3.6 Supply uncertainty

Farmers who were affected by the drought could not supply sufficient yield to the milling
companies. It was found that, whilst some farmers were able to continue to supply
Blinkwater Mills with the agreed tonnage, others were less fortunate and required financial
assistance as mentioned by Participant 2:

"Some of the farmers associated with Blinkwater Mills lost their positive cash flows as
a direct result of the drought. This is due to them not being able to produce sufficient
crops at the required grade. Consequently, these farmers needed financing and early
or prior payments from Blinkwater Mills as a means of sustaining their operations to a
certain degree."

4.3.7 Alternate Suppliers

In view of the drought and the vast number of consumers serviced by Super B, it was
necessary for Blinkwater Mills to ensure continuity in their operations. Therefore, suppliers
who were unable to meet their contractual obligations to supply Blinkwater Mills with a
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determined amount of maize were bought out of their contract and an alternative supplier
was sourced. Although Blinkwater Mills shares a long-standing relationship with their
suppliers, the milling company does not take on the risk of lack of production. Alternative
suppliers able to meet the maize quantity needs of Blinkwater Mills were used for that period
of time as a buffer against production uncertainty.

4.3.8 Production Continuity

Since Blinkwater Mills relies on continued output to meet customer demand of the Super B
product, they require a constant supply of maize. Blinkwater Mills was forced, as a result of
the drought, to identify alternative suppliers to meet the immediate shortage created when
affiliated farmers were not able to deliver the crops as obligated. Through an analysis of their
supply chain, Blinkwater Mills determined that it was their upstream supply chain that is most
affected by the drought. When asked why and how their production was able to continue
without delay, Participant 2 indicated that:

“At least 80 percent of the total costs Blinkwater Mills incurs are made up of fixed
costs, as a result it is paramount that production continues. This in turn ensured that
the mills are poised for producing maximum output at all times. Therefore, we ensure
that we have a constant supply of raw materials which allows for the continuation of
the mills.”

4.3.9International Sourcing

In addition to sourcing locally, Blinkwater Mills also had the option of sourcing internationally.
However, given the immediate need for production continuity, an international supplier would
not be viable, with the time it would take to identify, evaluate and contract such a supplier.
International sourcing is also a costlier alternative and, since there is sufficient maize
production in Mpumalanga, the sourcing of maize from an international source is not

required:

“No, this is due to the quality of international maize not being good enough. We are
accustomed to a certain standard and have expectation of the maize we purchase,
which we at Blinkwater Mills believe that internationally, it does not meet our
expectations. Consequently, we would not want our product to be negatively affected

by the poor quality of internationally sourced maize” (Participant 2).
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4.3.10 Risks

Risks can be found internally and externally in Blinkwater Mills, internally as the risk of
production disruption and externally as the risk of suppliers being unable to deliver as per
contractual obligations. Participants were asked if the risk of inconsistent yield as a result of
extreme weather conditions is shared between Blinkwater Mills and their farmers, to which
Participant 1 responded:

“Blinkwater Mills and their individual farmers cover their own risk. Therefore, when the
drought occurred, it was the responsibility of the farmer to initiate recovery measures.
This responsibility did not fall onto Blinkwater Mills, as we do not have measures in
place to minimise the risks that affect our farmers.”

Blinkwater Mills does not engage with suppliers further than establishing a relationship.
There is no integration or sharing of organisational resources to overcome and establish
control mechanisms in the wake of a supply chain disruption.

4.4 Blinkwater Mills’ Corrective Action to Overcome the Impact of Extreme
Weather Conditions

The aim of this section was to find out how Blinkwater Mills deals with the impact of extreme
weather conditions. Table 3 summarises the impact of extreme weather on the farmers
associated with Blinkwater Mills and the corrective action taken by Blinkwater Mills to

overcome these constraints.

Table 3: Impact of extreme weather and corrective action taken by
Blinkwater Mills to overcome the constraints

Theme Impact of extreme weather Corrective action taken by
Blinkwater Mills to overcome the
constraints

Theme 1: Category 1: These factors directly impacted the
cultivation and operations of the
affiliated farmers which indirectly

e Rainfall impacted on Blinkwater Mills. In order
to overcome this constraint, maize was

Land readiness Weather condition

* Drought sourced from alternative farmers to
compensate for the shortage of supply
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Category 2: from the originally contracted farmers.

Cultivated land

e Seasonal planting dates

Theme 2: Category 1: Blinkwater Mills sourced maize from
alternative farmers in an attempt to
recoup losses from originally

e Quality contracted farmers since these
farmers’ crops were affected by the
drought. The preferred choice, given
e Quantity cost, availability and established
supplier networks, was to source
alternative suppliers that were located
* Supply uncertainty within the Mpumalanga province.

Third party Existing supplier

¢ Knowledge

¢ Cost and price

Category 2:

Alternate supplier

¢ Production continuation
e nternational sourcing

® Risks

Source: Authors’ own construction

5. CONCLUSION

The purpose of this study was to determine the impact extreme weather conditions had on
farmers affiliated with Blinkwater Mills and what survival strategies could be implemented by
agriculturally based organisations. A case study of Blinkwater Mills was conducted and the
findings revealed that the drought had a negative impact on the yield of maize. Therefore,
their affiliated farmers were not able to meet the demand. In order to address this challenge,
Blinkwater Mills sourced maize from alternative farmers in Mpumalanga. Despite Blinkwater
Mills incurring additional transportation costs, they were able to continue production,
subsequently charging consumers more for Super B.

The main limitation of the study was the population size. Given the nature of operations at
Blinkwater Mills and the size of the organisation, not many are privy to operational

information and sourcing activities, therefore nullifying unbiasedness.
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Recommendations for Blinkwater Mills would be to identify and form a strategic supplier
base to be used when originally contracted suppliers are unable to meet their expectations
due to unforeseen reasons. Investment in hedge inventory would see Blinkwater Mills not
only having buffer stock but also having enough reserve stock on hand for any unforeseen
future uncertainties. Formulation of a framework for dealing with risk would serve as a formal
contingency plan for more than the cases when extreme weather disrupts the operations; it
would also provide more awareness locally of the plight of farmers and encourage active
engagement in relief efforts.

Areas for future study could include the following: the impact of extreme weather on the
agricultural industry, especially from a South African perspective; the viability of farmers
engaging in micro-insurance through already established co-operatives which would protect
them against market place and environmental uncertainties; integrated landscape
management that would require government or the private sector to actively evaluate the
land and equipment needs of farmers and to provide farmer specific aid; and the feasibility of
sustainable farming techniques for small-scale farmers, given that these farmers feed into

commercial farmers.

There is a dearth of information regarding extreme weather survival strategies for
agriculturally based organisations, especially in South Africa. However, given the infancy of
this concept, there will continue to be new and innovative ways in which agriculturally based
organisations can survive the effects of extreme weather conditions. No two organisations
can function with the same survival strategy; therefore, doing a thorough situation analysis
will aid in the development of contingency plans. Blinkwater Mills was able to successfully
sustain their operations through not taking on the risk of their affiliated suppliers and the
contracting of farmers situated further afield. Their survival strategy proved its credibility and
reliability in the face of national agricultural devastation.

REFERENCES

AGRISA. 2017. Drought aid fund. [Internet:https://www.agrisa.co.za/drought-aid-fund/; downloaded on 15 August
2017.]

AGRISA. 2018. Role of agriculture in South Africa. [Internet:https://www.agrisa.co.za/about-us/role-of-
agriculture- in-sa/; downloaded on 06 February 2018.]

Journal of Contemporary Management Volume 15 Page 23
DHET accredited 2018
ISSN 1815-7440 Pages 112-138



P RAMGOVIND Climate Change and Extreme Weather survival
J RAMASAMY-GURAYAH strategies for the Agricultural Sector: The Case of
MJ NAUDE Blinkwater Mills

ANDRADE M. 2016. Africa’s urgent need for greater crop diversification.
[Internet:ttp://www.farmersweekly.co.za/opinion/by-invitation/africas-urgent-need-for-greater-crop-diversification/;
downloaded on 15 August 2017.]

BELOW T, ARTNER A, SIEBERT R AND SIEBER S. 2010. Micro-level practices to adapt to climate change for
African small-scale farmers: a review of selected literature. IFPRI Discussion Paper 00953. (International Food
Policy Research Institute.)

BENDILE D AND EYBERS C. 2015. Damage of #SADrought will take years to undo. [Internet:
http://lewn.co.za/2016/02/01/Farmers-Damage-of-SADrought-will-take-years-to-undo?wp=true; downloaded on
05 August 2017.]

BRYMAN A, BELL E, HIRSCHSOHN P, DOS SANTOS A, DU TOIT J, MASENGE J, VAN AARDT | &
WAGNER C. 2014. Research methodology: business and management contexts. Oxford: Oxford University
Press.

BURNEY JA & NAYLOR RL. 2012. Smallholder irrigation as a poverty alleviation tool in sub-Saharan Africa.
World Development.
[Internet:http://fse.fsi.stanford.edu/publications/smallholder_irrigation_as_a_poverty_alleviation_tool_in_subsahar
an_africa; downloaded on 08 August 2017.]

BUSINESS MEDIA MAGS. 2017. New fund to help SA's drought-stricken farmers.
[Internet:http://businessmediamags.co.za/new-fund-to-help-sas-drought-stricken-farmers/; downloaded on 14
August 2017.]

CRESWELL J & PLANO CLARK VL. 2007. Designing and conducting mixed methods research. Thousand
Oaks, CA: Sage.

DASAKLIS TK & PAPPIS CP. 2013. Supply chain management in view of climate change: an overview of
possible impacts and the road ahead. Journal of Industrial Engineering and Management 6(4):1140-1153.

DELOITTE. 2013. Supply chain resilience: a risk intelligent approach to managing global supply chains. Deloitte
Development LLC. (Risk Intelligence Series.)

DEPARTMENT: AGRICULTURE, FORESTRY AND FISHERIES. 2013. Guidelines for establishing agricultural
co-operatives.[Internet:
http://www.daff.gov.za/doaDev/AgricDevFinance/GuidelinesForEstablishingAgricCooperatives.pdf; downloaded
on 14 August 2017.]

DEPARTMENT: AGRICULTURE, FORESTRY AND FISHERIES. 2015. 4 annual report on the status of
cooperatives in agriculture, forestry and fisheries.
[Internet:http://www.nda.agric.za/doaDev/sideMenu/cooperativeandenterprisedevelopment/docs/4th%20Coopera
tives%20 Annual%20Report_.pdf; downloaded on 14 August 2017.]

DEPARTMENT: ENVIRONMENTAL AFFAIRS. 2013. Full technical report on the implications of climate change
for the agriculture sector in South Africa.
[Internet:https://www.environment.gov.za/sites/default/files/docs/implications_climatechange_foragriculture.pdf;
downloaded on 06 December 2016.]

DEPARTMENT OF THE ENVIRONMENT AND ENERGY. 2006. Climate change impact and risk management: a
guide for business and government. Australian Greenhouse Office.
[Internet:http://www.environment.gov.au/climate-change/adaptation/publications/climate-change-impact-risk-
management; downloaded on 06 December 2016.]

Journal of Contemporary Management Volume 15 Page 24
DHET accredited 2018
ISSN 1815-7440 Pages 112-138



P RAMGOVIND Climate Change and Extreme Weather survival
J RAMASAMY-GURAYAH strategies for the Agricultural Sector: The Case of
MJ NAUDE Blinkwater Mills

DONNELLY L. 2015. Drought stalks SA crops and economy. Mail & Guardian. [Internet:
https://mg.co.za/article/2015-09-03-drought-stalks-sa-crops-and-economy; downloaded on 06 December 2016.]

DU PLESSIS J. 2003. Maize production. Directorate Agricultural Information Services, Department of Agriculture
in cooperation with ARC-Grain Crops Institute. [Internet: www.nda.agric.za/publications; downloaded on 16 April
2017.]

EARLY J. 2015, Does bad weather have the power to impact procurement?
[Internet:https://www.procurious.com/blog/in-the-press/does-bad-weather-have-the-power-to-impact-
procurement; downloaded on 13 September 2016.]

GLENHILL R, HAMZA-GOODACRE D AND LOW LP. 2013. Business-not-as-usual: tackling the impact of
climate change on supply chain risk. Resilience 15-20. (Reprinted from Resilience: A Journal of Strategy and
Risk.)

GRAIN SA. 2011. Pula imvula. [Internet:http://www.nampo.co.za/documents/Pula%20lmvula%20Sep%20-
%20Eng.pdf; downloaded on 15 August 2017.]

GRAIN SA. 2015. A look at the contribution of the agricultural sector to the South African economy. [Internet:
http://www.grainsa.co.za/a-look-at-the-contribution-of-the-agricultural-sector-to-the-south-african-economy;
downloaded on 06 February 2018.]

GREENCAPE. 2017. 2017 Market intelligence report.
[Internet:ttps://www.greencape.co.za/assets/Uploads/GreenCape-Agri-MIR-2017-electronic-FINAL-v1.pdf;
downloaded on 05 February 2018.]

HANDOVA D. 2015. How climate change will affect supply chain management. [Internet:
http://www.b2bnn.com/2015/02/climate-change-will-affect-supply-chain-management/; downloaded on 02
September 2016.]

HOFFMAN AJ. 2011. Talking past each other? Cultural framing of sceptical and convinced logics in the climate
change debate. Organisation and Environment 23(1)3-33. (DOI:10.1177/1086026611404336.)

HUGO WMJ & BADENHORST-WEISS JA. 2015. Purchasing and supply management. 6% ed. South Africa: Van
Schaik.

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE. 2014. Impacts, adaptations and vulnerability.
[Internet:https://www.ipcc.ch/pdf/assessmentreport/ar5/syr/AR5_SYR_FINAL_SPM.pdf; downloaded on 05 July
2016.]

KARL TR AND TRENBERTH KE. 2003. Modern global climate change. Science 302(5651):1719-1723.

LAND BANK. 2015. Business of the bank. [Internet:http://www.landbank.co.za/; downloaded on 15 August
2017.]

LATHAM B. 2016. Drought decimates Africa’s harvests. [Internet:https://www.iol.co.za/business-
eport/economy/drought-decimates-africas-harvests-1970213; downloaded on 15 August 2017.]

LOBELL, DB & GOURDJI, SM. 2012. The influence of climate change on global crop productivity. Plant
Physiology Preview 1-17. (December. DOI:10.1104/pp.112.208298.)

MACASKILL C. 2016. Co-operative. [Internet:http://www.agrihandbook.co.za/index.php/book/marketing-
finance/co-operatives; downloaded on 14 August 2017.]

Journal of Contemporary Management Volume 15 Page 25
DHET accredited 2018
ISSN 1815-7440 Pages 112-138



P RAMGOVIND Climate Change and Extreme Weather survival
J RAMASAMY-GURAYAH strategies for the Agricultural Sector: The Case of
MJ NAUDE Blinkwater Mills

MILDER JC, HART AK, DOBIE P, MINAI J AND ZALESKI C. 2014. Integrated landscape initiatives for African
agriculture, development, and conservation: a region-wide assessment. World Development 54:68-80. [Internet:
http://www.sciencedirect.com/science/article/pii/S0305750X13001757; downloaded on 11 August 2017 ]

MOZELL RM & THACH L. 2014. The impact of climate change on the global wine industry: challenges and
solutions. Wine Economics and Policy 3:81-89.

MULLERA C, CRAMERA W, HAREA, WL & LOTZE-CAMPENA H. 2010. Climate change risks for African
agriculture. PNAS 108(11): 4313-4315. (DOI: www.pnas.org/cgi/doi/10.1073/pnas.1015078108.)

MVUBU, M & NAUDE MJ. 2016. Green supply chain management constraints in the South African fast-moving
consumer goods industry: a case study. Journal of Contemporary Management 13(1): 271-297.

NATIONAL WEATHER SERVICE. 2016. What are El Nifio and La Nifia? National Oceanic and Atmospheric
Administration. [Internet: http://oceanservice.noaa.gov/facts/ninonina.html; downloaded on 30 March 2016.]

NTSABO M. 2018. Stats SA: Growth in Agriculture sector helps get SA out of recession.
[Internet:https://fewn.co.za/2018/12/04/stats-sa-growth-in-agriculture-sector-helps-get-sa-out-of-recession;
downloaded on 04 December 2018.]

ONYANGO S. 2017. 10 world’s top maize producing countries.
[Internet:http://www.mediamaxnetwork.co.ke/features/329210/10-worlds-top-maize-producing-countries/;
downloaded on 11 August 2017.]

RAY H. 2016. Sesame profile.  Agricultural  marketing  resource  center.  [Internet:
http://www.agmrc.org/commodities-products/grains-oilseeds/sesame-profile/; downloaded on 11 August 2017.]

REED D & WILLIS C. 2012. Sustaining the supply chain. Resilience: A journal of strategy and risk 40-43.

ROSENZWEIG C, IGLESIAS A, YANG XB, EPSTEIN PR & CHIVIAN E. 2001. Climate change and extreme
weather events: implications for food production, plant diseases and pests. Global Change & Human Health
2(2):90-104.

SAUNDERS M, LEWIS P & THORNHILL A. 2016. Research methods for business students. 7t ed. Harlow, UK:
Pearson.

SCHUMANN G. 2017. Why Europeans drink tea.
[Internet:http://lwww.apsnet.org/publications/apsnetfeatures/Pages/ICPP98CoffeeRust.aspx; downloaded on 04
August 2017.]

SHANNON HD & MOTHA RP. 2015. Managing weather and climate risk to agriculture in North America, Central
America and the Caribbean. Weather and Climate Extremes 10:50-56.

SIHLOBO W. 2016. State to assist drought-hot farmers financially. [Internet:https://mg.co.za/article/2016-02-25-
govt-financial-assistance-could-make-or-break-farmers; downloaded on 04 August 2017.]

STATISTICS SOUTH AFRICA (STATS SA). 2016. Positive GDP growth in the second quarter of 2016. [Internet:
http://www.statssa.gov.za/?p=8196; downloaded on 27 October 2016.]

SUPER B. 2016. Welcome to Super B maize meal/ Blinkwater Mills.
[Internet:http://lwww.superbmaize.co.za/about.html; downloaded on 10 May 2016.]

SUSTAINABLE DEVELOPMENT SOLUTIONS NETWORK. 2013. Solutions for sustainable agriculture and food
systems. Technical report for the post-2015 development agenda, United Nations. [Internet:
http://unsdsn.org/wp-content/uploads/2014/02/130919-TG07-Agriculture-Report-WEB.pdf, downloaded on 11
August 2017.]

Journal of Contemporary Management Volume 15 Page 26
DHET accredited 2018
ISSN 1815-7440 Pages 112-138



P RAMGOVIND Climate Change and Extreme Weather survival
J RAMASAMY-GURAYAH strategies for the Agricultural Sector: The Case of
MJ NAUDE Blinkwater Mills

THORPE J & FENNELL S. 2012. Climate change risk and supply chain responsibility, how should companies
respond when extreme weather affects small-scale producers in their supply chain?” Oxfam Discussion Papers
1-24. [Internet:https://www.oxfam.org/sites/www.oxfam.org/files/dp-climate-change-risks-supply-chain-
responsibility-27062012-en.pdf; downloaded on 24 March 2016]. (June 2012.)

TIRADO R & COTTER J. 2010. Ecological farming: drought-resistant agriculture. Greenpeace Research
Laboratories, University of Exeter, UK.
[Internet:http://lwww.greenpeace.to/publications/Drought_Resistant_Agriculture.pdf; downloaded on 20 May
2016.]

VASAN S. 2014. Supply chain managers: what you need to know about climate change. [Internet:
http://www.triplepundit.com/2014/11/supply-chain-managers-need-know-climate-change/; downloaded on 24
March 2016.]

VILJOEN C. 2016. Why South Africa’s food prices are going up, even as world costs are cheaper. Sunday
Times. [Internet:http://www.timeslive.co.za/sundaytimes/businesstimes/2016/02/29/Why-South-Africas-food-
prices-are-going-up%E2%80%9A-even-as-world-costs-are-cheaper; downloaded on 22 February 2017 .]

WHITMARSH L. 2009. What's in a name? Commonalities and differences in public understanding of “climate
change” and  “global  warming”.  Public  Understanding  of  Science  18(4):401-420.
(DOI:10.1177/0963662506073088.)

Journal of Contemporary Management Volume 15 Page 27
DHET accredited 2018
ISSN 1815-7440 Pages 112-138



