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ABSTRACT 

The level of inventory can play a pivotal role in profitability (Simeon & John, 2018).  Therefore, 

is the model used to do inventory forecasting with crucial in any business that carries 

inventory?  Numerous forecasting models exist, but all are not appropriate to use in just any 

situation (Heizer et al., 2016).  This study investigated the ideal forecasting model to be used 

in the poultry industry, and more specifically, in a poultry abattoir in a rural area of the eastern 

Free State of South Africa. 

The study investigated the different forecasting models to establish which of the models will 

best suit a rural poultry abattoir.  The different forecasting models were compared to each 

other, and the different pros and cons were measured up against each other.  Given the unique 

traits of a poultry abattoir and the specific demographic location of the company used during 

this study, and after a thorough literature study, the PROBABILISTIC MODEL was identified 

as the most applicable model to be used. 

This identified model considers the uncertain and rather unpredictable variance in demand 

planning as well as the often-changing lead times.  Although this model does have a 

disadvantage of being difficult to use, computer programs can and will make it a viable and 

feasible option. 

The concepts of profitability and forecasting were also investigated and discussed during the 

literature study to create the necessary reference and understanding of the topic at hand. 

To understand the variables that influence each other in terms of forecasting, inventory and 

profitability, it is crucial to understand the influence each has on the other (O'Neill & Sanni, 

2018).  To ensure that this study was more than just a theoretical exercise, interviews and 

discussions regarding this topic were done with some key decision-makers in the company as 

well as an industry expert.  In total, the interviewees have more than 112 years of hands-on 

experience in the poultry industry.  Some insightful inputs were gathered in this process.  

The data from the interviews were analysed in Atlas.ti to establish which factors influence 

which.  Network maps were drawn up to make this visual.  Out of this analysis, it became clear 

that some factors do influence each other.  The financial statements and figures were also 

analysed.  Correlations and regressions were drawn from the data obtained.  Causal 

relationships were established, and statistical significance determined. 
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Data from the interviews indicated that there are other factors than inventory levels that had 

an even bigger influence on profitability.  This was confirmed by the financial statements and 

figures analysed.  In the poultry industry, the influences of feed prices, chic prices and maize 

prices are so big that the influence of inventory levels is almost not a factor.  In conclusion, it 

is recommended that this study be done on a company that has fewer other influences on 

profitability to truly establish the impact of inventory levels on a company.  
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CHAPTER 1: NATURE AND SCOPE OF THE STUDY 

1.1 INTRODUCTION 

Availability of raw material is imperative in any manufacturing environment (Kourentzes et al., 

2019).  Purchasing of too much raw materials will take up unnecessary storage space and will 

cost money in the sense that capital is locked up and cannot be utilised in the day-to-day 

running of the business; while purchasing too little raw materials will cause out-of-stock 

situations and consequently force the manufacturing unit to bring production to a standstill 

(Yan et al., 2019).  Without production, no product to be sold will be produced and in the long 

run, the business will be closed (Arcelus et al., 2018). 

Therefore, there is a crucial balance between profitability and having just enough raw materials 

in storage, neither too much to have too much capital locked up, nor too little to run out of stock 

(Kho & Jeong, 2019).  This study investigated the balance that is needed with regard to the 

optimal raw material to be in stock, and therefore the optimal influence that it will have on 

profitability. 

Background on the facility studied: Grain Field Chickens (GFC) is a poultry abattoir, 

slaughtering broilers (chickens).  GFC is part of the VKB (Vrystaat Koöperasie Beperk) group 

of companies and situated in the eastern Free State of South Africa.  GFC is slaughtering, 

processing, cooling, packing, storing and distributing products to the national market.  GFC is 

packing numerous poultry products: from fresh products in trays, to frozen products in bags to 

very specific quick service restaurants products.  All these products use different packaging 

material with different specifications. 

 

1.2 PROBLEM STATEMENT 

The problem that this study addresses is that of bad/inaccurate inventory forecasting, resulting 

in a negative impact on profitability (Zaitseva et al., 2018): 

• Out-of-stock situations, leading to missed sales opportunities, inefficiencies on the 

production floor due to stop-start operations, and frustration/conflict between different 

departments in the workplace. 

• Overstock situations, which lead to unneeded inventory that needs to be financed, 

controlled, and stored, and that needs to be accounted for.  This can lead to losses in 

the sense of write-offs when an item is expired or no longer needed/used. 
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The core research question was (Arcelus et al., 2018): How can raw material inventory 

forecasting be done consistently and effectively/accurately in a fast-moving consumer goods 

business, to maximise profitability? 

 

1.3 OBJECTIVES OF THE STUDY 

The objective of this research was to investigate and identify different ways in which raw 

material inventory forecasting could have been done and what impact each had on profitability 

(Oberoi, 2017). 

Different raw material forecasting models (Kourentzes et al., 2019) and techniques were used, 

and different models were weighed up against each other to determine their practicality in a 

fast-moving consumer goods (FMCG) industry, to determine which of them would have the 

highest impact on profitability. 

Research questions that are answered in this study: 

• What are the general raw material inventory forecasting tools currently in use in the 

selected company? 

• Which raw material inventory forecasting tool best suits the fast-moving consumer goods 

industry, and more specifically, a poultry abattoir? 

• Why does the identified raw material inventory forecasting tool work best in the poultry 

abattoir industry and more specifically, Grain Field Chickens? 

• What are the pros and cons of each raw material inventory forecasting tool that was 

identified/discussed in this study? 

• What is the potential influence that different inventory forecasting models can have on 

profitability? 

• Is Grain Field Chickens utilising inventory forecasting effectively to maximise profitability? 

 

1.4 SCOPE OF THE STUDY 

The scope of this study was raw material forecasting in the FMCG industry.  To be more 

specific, the study was done using a poultry abattoir that is manufacturing frozen and fresh 

poultry products. 

What was included in this study? 
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• Packaging material used in the frozen product range 

• Packaging material used in the fresh product range 

• Engineering/maintenance stores 

• Ingredients used in the manufacturing process (brine powder for frozen products) 

• The financial impact that the different forecasting models had on this abattoir 

• Other factors in the poultry industry that influence profitability 

 

What were excluded from this study? 

• Live broilers (chickens) that were planned for slaughtering 

• Any other part or raw material not mentioned above as part of this study 

• Financial analysis of the business in totality 

 

1.5 RESEARCH METHODOLOGY 

1.5.1 INTRODUCTION 

This study was done on the grounds of technical analysis of the relationship between different 

forecasting models and profitability in a poultry abattoir in a rather rural area of South Africa.  

Validity was addressed by making use of interviews with key role players in the organisation, 

and comparing that with the results obtained from the study. 

The researcher used a variety of academic records and literature in fields where similarities 

could have been established.  This study mainly used a quantitative research approach as the 

emphasis was on the collection and analysis of data, and the natural sciences were used as 

well as a positivist approach (Bryman, 2014).  Numerical and statistical data were collected 

from the chosen business within the fast-moving consumer goods industry to identify 

opportunities for improvement.  Inventory levels were measured as well as stock days kept.  

Furthermore, quantitative research was conclusive, and this was used to quantify the problems 

and opportunities; this produced comparisons of different forecasting options. 

Individual discussions with key role players and decision-makers also took place for 

recommendation and conclusion purposes.  These interviews were the qualitative part of this 

study. 

The following methods were used to conduct statistical analyses, to name but a few (Barrow 

et al., 2018): 
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• Median 

• Mean 

• Standard deviation 

• Correlations 

• Linear regression 

• Chi square 

• Cramer’s V 

 

The mean is a simple measure to describe the norm stock and growth rates of the business.  

Furthermore, standard deviations give scientific information in variations from the norm.  

Numerous statistical formulas were used in the data analysis. 

1.5.2 OVERALL RESEARCH DESIGN 

The research starts with a literature review, followed by interviews with the relevant personnel.  

During this interview, lists with predetermined questions were asked and participants were 

elicited on the relationship between the variables being researched, and this was used for 

qualitative data analysis.  Furthermore, during these interviews, relevant data were obtained.  

This data included, among others: 

• Financial reports and figures 

• Inventory stock counts/levels 

• General information regarding inventory order cycles and methods in use 

 

The different forecasting models were applied to the quantitative data collected.  The data 

collected were then analysed.  During this process, the best-suited method for this type of 

industry was identified.  The quantitative and qualitative data were integrated to establish 

support for each other.  
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1.5.3 STUDY POPULATION 

The study population (unit of analysis/sampling) consisted of the following: 

• Individuals 

o Managing director: He was relevant to the study as he gave approval for the study 

and confirmed the accuracy of the findings of the research. 

o Financial manager: He was relevant to the study as his inputs on the financial 

importance and the effect that the forecasting models had on the profitability were 

important/substantial. 

o Procurement manager: He was relevant to the study as he adjusted his forecasting 

models as needed/requested to gather the relevant outcomes of the different 

forecasting models on profitability. 

• Organisation  

o The organisation used in the study is Grain Field Chickens (GFC).  GFC is a poultry 

abattoir, situated in Reitz in the eastern Free State of South Africa.  GFC is part of 

the VKB Group.  GFC slaughters ±180,000 broilers per day over a five-day week.  

GFC is in a rural area, making just-in-time (JIT) deliveries difficult to achieve as it is 

not on a major route or near any big distribution depots.  The result is the necessity 

of carrying enough inventory to cover extended lead times, minimum batch runs 

required by suppliers and deliveries that are unpredictable/unreliable with regard to 

on-time delivery.  GFC employs ±1 700 personnel, mostly from the direct 

community.  90% of the workforce is female.  Literacy in the rural area is a challenge 

and most of the people working with the inventory do not have tertiary qualifications.  

Most of the people on site also have very limited skills regarding computer systems.  

The personnel working directly with the inventory forecasting have computer skills 

that range from skilled to limited, and the result is that difficult statistical methods 

will not be able to be utilised effectively and to its full potential. 

• Systems and programs 

o The system that GFC is using for ordering stock is called Navision (NAV).  This is 

an accounting system that is used to do all ordering, stock holding, invoicing etc.  

NAV does not have the functionality to do proper stock control and inventory 

management.  With regard to inventory, NAV is merely a system that shows the 

quantity of stock with rand values. 

o Forecasting programs that are used at the moment are restricted to Microsoft Excel.  

A spreadsheet was developed to manage the re-ordering quantities – called the 

“re-ordering tool” (ROT).  The outcome of this ROT is solely reliant on the inputs 
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that are given to it.  If the wrong data are put into it, then wrong re-order quantities 

will be predicted.  Some work has been done on this ROT in the past, but further 

fine-tuning still needs to happen as some out-of-stock situations still occur from time 

to time. 

 

• Financial reports 

o The finance department sends out financial reports on a monthly basis.  These 

include income statements, balance sheet statements etc.  Expense management 

is a continuous focus point as GFC is in a low margin/high volume industry.  Official 

physical stock counts are done twice a year, but for ordering purposes, some line 

items are counted at least weekly. 

 

1.5.4 DATA COLLECTION 

As per the literature (Calkins, 2015), data are seen as facts or figures, be it in the form of 

numeric or non-numeric, which a person can use to reach a conclusion.  The nature of this can 

be or quantitative or qualitative.  Quantitative data represent counts in discrete or continuous 

form.  Discrete data are seen as data that are numeric with a finite number of possible values.  

The level of measurements or analysis that were done were seen as direct interval 

measurements. The nature of the data that were collected for this study was the following: 

• Interviews: An unstructured interview style was used and the questioning style was 

informal (Bryman, 2014), and different questions were asked for different individuals, 

depending on what is relevant for that specific person.  Furthermore, a general interview 

guide was used, allowing the interviewee the freedom to answer questions as they think, 

but these questions were strictly relevant to the subject and reflected the researcher’s 

concerns.   

• Financial reports: Financial reports and data were studied to establish the impact of  

o out-of-stock situations on profitability 

o overstock situations on profitability 

o the lowest level of inventory (without going out-of-stock) on profitability 

o the raw material inventory level over time 

o factors that influenced the raw material inventory level over time 

o the cost of capital expenditure to automate the raw material forecasting and 

handling system on profitability – the payback period 

The data collected were analysed and conclusions were drawn.   
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1.5.5 DATA ANALYSIS 

Bryman (2014) makes it clear that certain pitfalls are worth avoiding.  The statistical analysing 

techniques were kept in mind from early on to gather the correct kinds of data, and to use the 

correct sample size.  

Given the accessibility of the study units, the reports that were analysed, the questions that 

were asked in the interviews and types of calculations that were done, missing data were not 

an issue. 

The data analysis technique that was used in this study is that of contingency tables.  The 

contingency tables are very flexible and were able to effectively analyse the relationship 

between variables.  Percentages could have been included and used effectively (Bryman, 

2014).  Furthermore, the Cramer’s V and chi-square tests were used to establish how strong 

the relationship or association between variables were. 

The relationships that were used in different combinations were: 

• Profitability vs store R-value 

• Profitability vs out-of-stocks 

• Store R-value vs out-of-stocks 

• Margin lost vs quantity of items out-of-stock 

• Turnover lost vs quantity of items out-of-stock 

 

Different raw material forecasting models were tested, and the results were analysed and 

tested.  Calculations were made using the different forecasting models to predict different 

outcomes and the impact it had on profitability.  This technique was combined with multivariate 

analysis technique to establish whether there was a mutual relationship between three or more 

variables, as Bryman (2014) put it. Statistical terms that were used during the data analysis: 

• Mode: Defined as the data element that occurs the most recurrently in the data. 

• Midrange: This is the arrhythmic mean of the lowest and the highest measurements. 

• Arrhythmic mean: This is the average. 

• Median: This is the middle element when data are set in order of scale ascending or 

descending. 

• Standard deviation: This refers to the standard distance that each element in the set of 

data is from the mean. 

• Measures of dispersion: This refers to the data’s variability. 
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The interviews that were done, helped to draw conclusions and recommendations. 

Software programs that were used in this study were: 

• Microsoft Excel 

• Navision Data capturing system 

• Atlas.ti 

 

1.6 LAYOUT OF THE STUDY 

Chapter 1: Nature and scope  

This chapter describes the nature and the scope of the study that was done and why this topic 

was chosen.  A brief introduction was given, and the problem statement was made.  This was 

followed by the objectives of the study and a discussion of what the scope covers.  The 

research methodology was then discussed in some detail. 

Chapter 2: Literature review 

This chapter aims to evaluate relevant and related concepts to forecasting models and the 

impact it has on profitability.  Different forecasting models are discussed in some detail as well 

as how they influence profitability.  Current forecasting methods in use were also discussed. 

Chapter 3: Data gathering and analysis 

This chapter focuses on the gathering of all the data, using the interview questionnaires and 

gathering all the financial reports and data needed for the study. 

Chapter 4: Empirical research 

This chapter focuses on the results that were obtained by this study via the interviews and 

analysing the financial reports and figures.  These are analysed and interpreted in this chapter.  

In this chapter, the questionnaire questions are also discussed. 
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Chapter 5: Research findings and recommendations 

This chapter focuses on the results of the analysis of all the data and these are discussed and 

deliberated on.  Recommendations and conclusions are made regarding the impact of the 

different forecasting models on profitability as well as other factors that came to light.  Future 

research suggestions that can be done in this research field are also made. 

1.7 SUMMARY OF CHAPTER 1 

Raw materials are needed for manufacturing.  The levels of raw material kept in inventory have 

a direct effect on profitability, and furthermore, it can also result in an over- or understocked 

situation if not managed correctly and efficiently.  There is a fine balance between having just 

enough raw material to the point of not running out-of-stock and on the other hand, having too 

much raw material that results in unnecessary storage and capital expenditure.   

Clear objectives were set to establish the impact of different forecasting models on profitability, 

as different scenarios should yield different results.  Research questions to be answered by 

this study were set, and the ultimate question to be answered is: “What impact does an 

effective raw material forecasting model have on profitability?”. 

The scope and methodology of the research are discussed in some detail and the layout of the 

study is also provided. 
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CHAPTER 2: LITERATURE REVIEW 

2.1 INTRODUCTION 

The objective of this literature review is to investigate the different types of inventory 

forecasting models that can be used in the fast-moving consumer goods (FMCG) 

manufacturing environment and the impact of those models on a company’s profitability. 

Relevant terms are defined in order to create a mutual understanding of words and terms.  

These included words and concepts such as forecasting, inventory, profitability, profit and 

forecasting model.  This is followed by a detailed analysis and discussion of the 

applicable/chosen forecasting models and how they work.  The advantages and disadvantages 

of this specific environment are discussed and analysed.  The way in which profitability is 

measured is discussed, as well as the impact of the application of these models on profitability. 

Academic literature from well-established and trusted scientific sources is used to ensure the 

information given in the literature review is correct and relevant. 

 

2.2 DEFINING FORECASTING 

Forecasting can be defined as the science that enables you to predict future events and 

outcomes (Heizer et al., 2016).  Forecasting can be found and applied in different forms (Heizer 

et al., 2016): 

• Mathematical models that use past events or results and then project it into expected 

future outcomes – these are also called quantitative forecasts and are based on historical 

data. 

• Intuitive predictions, which are greatly subjective, where an individual with certain 

experience will make predictive statements, for example where a sales manager predicts 

that the sales of a certain product will increase with 10 to 15% for a specific period, given 

certain market conditions or some privileged information regarding customer plans.  This 

form of forecasting depends greatly on assumptions, emotions, intuitions and personal 

experience – these are also called qualitative forecasts. 

 

• Sometimes, forecasts can be a combination of the above-mentioned forms. Experience 

and knowledge as well as assumptions in a specific environment in which a person 
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operates do play a crucial part in this and a combination of these two methods normally 

yields the best results. 

One forecasting technique is not superior to another (Heizer et al., 2016), but circumstances 

of situations and/or operations do differ.  Therefore, one forecasting technique will not 

necessarily fit all situations as there are numerous factors that influence forecasts (Alencar et 

al., 2017).  Some products are complementary to the sale of other products, which can be used 

in making forecasts (Rohde & Seal, 2018).  The position of a product in the product lifecycle 

can be kept in mind when making a forecast (Estep, 2016). 

In the end, a forecast is exactly just that, a forecast.  It will often not be 100% accurate, in fact, 

more often than not, it will not be 100% accurate, but the more accurate it becomes, the better 

planning can be done for future actions (Prak & Teunter, 2019). 

 

2.3 DEFINING INVENTORY 

Inventory can be defined as a complete list of goods, and can include items such as property, 

contents of a building or goods in stock (Dictionary, 2018).  For the purpose of this study, 

inventory was the line of goods of stock, and more specifically, finished goods, ready to be 

sold to a customer; work in progress, such as products that are not yet ready to be sold (WIP: 

work in progress); dry/raw material, used in the process; and maintenance spare parts, items 

used to fix breakdowns and/or to service equipment (via scheduled or preventative 

maintenance plan).  More focus was on the dry/raw materials such as packaging material (all 

different types from primary packaging, secondary packaging and tertiary packaging 

materials), dry ingredients (such as brine powder) and wooden pallets.   

Maximising a company’s profit is the main goal of any corporate business.  Many aspects 

influence the margin of profit and one of the things that can influence this profit margin the 

most is the level of inventory kept (Sritharan, 2019).  There are different inventory valuation 

methods in use, which will influence the profitability figures (Simeon & John, 2018).  Inventory 

management has a significant impact on the profitability measures of gross profit margins 

(Sritharan, 2019).  Inventory management is a fine balance between inventory investment and 

customer service (Heizer et al., 2016). 

The trade-off between the level of inventory kept and customer service is well known (Syntetos 

et al., 2015).  A well-designed inventory control and forecasting system is critical to the success 

of a business (O'Neill & Sanni, 2018), especially in the FMCG industry.   
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The complexity of the supply chain needs to be kept in mind when choosing a forecasting 

system, as a more complex supply chain will require a more advanced method to schedule 

inventories (Valencia-Cárdenas et al., 2016), especially when it is used to forecast a multitude 

of raw materials, sourced from a variety of suppliers through multiple channels, used in 

different products with ever-changing customer demands. 

 

2.4 DEFINING PROFITABILITY AND PROFIT  

Profitability is defined as “The degree to which a business or activity, yields profit or financial 

gain” (Dictionary, 2018).  Further to this, profit can be defined as the excess of income over 

cost and expenses, where income is the value of sales of goods or services produced by the 

business, and expenses are the costs involved.  Examples of these costs are purchasing of 

raw materials, as well as manufacturing or providing those goods or services.  Expenses will 

also include marketing and selling, production, distribution and storage, human resources, IT, 

financing, administration and management costs involved in operating the business (Janse 

van Rensburg et al., 2015).  The cost associated with inventory management is really part of 

cost (cost of sales), although some of these costs appear on the income statement as 

expenses.  Purchasing too much raw materials will take up a great deal of storage space and 

will cost money in the sense of capital that is locked up and cannot be utilised in the day-to-

day running of the business.  Purchasing too little raw material is likely to result in out-of-stock 

situations and consequently force production to a standstill.  Without production, no product 

will be manufactured and there will be no final product available to be sold (O'Neill & Sanni, 

2018). 

There is therefore a crucial balance between profitability and having just enough raw materials 

in storage, not too much to have a great deal of capital locked up; not too little to run out-of-

stock (Cárdenas et al., 2015).  This study investigates the balance between the optimal raw 

material level in stock, by testing different forecasting models, and the influence that it has on 

profitability.  
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In terms of this study, profit was looked at to be maximised by (Alfares, 2015): 

• Lowering inventory levels, resulting in: 

o less capital needed to keep stocks and goods 

o less interest payable on loans – financing cost reduction 

o less storage space needed to keep the inventory stored 

o less inventory losses (write-offs) due to lower levels of stock 

o easier to control, enabling an effective FIFO (first-in-first-out) system, resulting in 

fewer losses in terms of expired stock (where applicable) 

• Maximising sales (and more specific profit margins) by  

o inventory availability – enabling the sales team to capitalise on sales opportunities 

when presented with one 

o enabling the sales team to maximise on profit margin because of product 

availability on very short notice 

o The main goal is to maximise the profit by lowering/minimising the inventory and 

maximising sales (profit margin).  The larger the profit the bigger the indication 

that the business is becoming efficient and profitable (Guarino, 2018).  It is also a 

good idea to analyse the inventory turnover in terms of (or compared to) the profit 

made (Hazriyanto et al., 2015). 

 

2.5 DEFINING A FORECASTING MODEL 

A forecasting model in terms of inventory is a program or system or way in which a prediction 

for the future use/need for raw material can be made (Kourentzes et al., 2019).  Inventory 

forecasting models, to a great degree, rely on future demand or usage that is known and/or 

relatively accurate, which is often not the case (Kourentzes et al., 2019).  Good forecasts will 

ensure an efficient manufacturing operation (Heizer et al., 2016).  Numerous inventory 

forecasting models exist (Valencia-Cárdenas et al., 2016) (Zaitseva, 2017) (Heizer et al., 2016) 

(Alevizakou & Pantazis, 2017) (Cárdenas et al., 2015) (Boluki et al., 2017) (Khalilpourazari & 

Pasandideh, 2018) (Naniek et al., 2017) (Duari & Chakrabarti, 2017) (Wijaya, 2017) (Gharaei 

et al., 2019) (Glock, 2012) (Buergin et al., 2018) (García et al., 2017): 

Not all these models are discussed and analysed or used in this study, as all models are not 

necessarily applicable in the environment where this study was conducted. 
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• Autoregressive integrated moving average (ARIMA) 

o Description: 

▪ This model makes predictions based on historical data 

o Advantage: 

▪ This model can be fitted to almost any time series, if enough elements are 

averaged and regressed. 

o Disadvantage: 

▪ This model is computationally expensive, and it is difficult to understand. 

▪ This model is ‘backward looking’ 

o Used or excluded in this study, and why? 

▪ Excluded, due to the difficulty level of this model with relation to the level of the 

GFC personnel that need to work with it. 

 

• Exponential smoothing (ES) 

o Description: 

▪ This model calculates forecasts with importance weights exponentially 

decreasing the further into the past the observation moves 

o Advantage: 

▪ Suited well for one-step-ahead forecasting 

▪ This model is simple to understand 

o Disadvantage: 

▪ This model ignores complex relationships in data 

▪ Only suitable if there is no seasonality in the dataset 

▪ More suitable for no-trend series 

▪ Dependent on a single parameter and is only appropriate for stationary series. 

o Used or excluded in this study, and why? 

▪ Excluded, as the data used by GFC have more than one parameter. 

 

• Bayesian dynamic linear model (BDLM) 

o Description: 

▪ This method is used for time series data analysis and short-term forecasting. 

o Advantage: 

▪ This model can predict values and inventory cost at the same time 

 

o Disadvantage: 
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▪ This model is computationally expensive, and it is difficult to understand. 

▪ This model requires advanced algorithms to be developed. 

o Used or excluded in this study, and why? 

▪ Excluded, due to the difficulty level of this model with relation to the level of the 

GFC personnel that need to work with it. 

 

• Economic order quantity (EOQ) 

o Description: 

▪ This model calculates the number of units the system should add to the inventory 

with each order processed 

o Advantage: 

▪ This model can practically be used for backordering 

▪ This model can handle different operational constraints 

o Disadvantage: 

▪ This model does make use of complex nonlinear calculations, which may be 

difficult to understand and apply by the user. 

o Used or excluded in this study, and why? 

▪ This model was used in this study, as this is a typical model used to forecast and 

order raw material within the manufacturing environment. 

 

• Economic production quantity model (EPQ) 

o Description: 

▪ This model determines the quantity needed to be ordered to minimise the total 

inventory cost by balancing the inventory storage cost and the average fixed 

ordering cost. 

o Advantage: 

▪ This model is relatively simple to understand 

▪ This model makes use of relatively fewer and simple calculations 

o Disadvantage: 

▪ This model does not take into account reworking of products that might be 

defective and do not conform to standards 

o Used or excluded in this study, and why? 

▪ This model is often used in the manufacturing environment to minimise inventory 

and to determine optimal lot size. 

▪ This model was used in this study. 
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• Joint economic lot sizing (JELS) 

o Description: 

▪ This model is based on a jointly coordinated buyer-seller inventory strategy that 

is more beneficial to the organisation as it ensures cost minimisation. 

o Advantage: 

▪ This model considers raw material replenishment and is a multi-product. 

▪ This model takes into consideration real-world issues such as economic lot-size 

limitations, ordering, space limitations and procurement costs. 

o Disadvantage: 

▪ This model seeks the ultimate order quantity between the customer and the 

supplier.  If the demand and supply are not equal, which most of the times they 

are not, one of the two parties will have a disadvantage and the other will 

minimise its total relevant costs. 

o Used or excluded in this study, and why? 

▪ This model was excluded from this study as establishing a working relation with 

current suppliers in this regard fell outside of the timeframe for this study. 

 

• Just-in-time (JIT) 

o Description: 

▪ This system orders inventory in such a way that it arrives at the processing plant 

just in time for usage.  This system minimises storage cost as almost no 

inventory is kept. 

o Advantage: 

▪ No storage is needed for inventory items, as it will be used as it is delivered. 

▪ The firm will make more money in the long term if it can get this to work correctly. 

o Disadvantage: 

▪ If the ordered inventory is not delivered just when needed, the total 

manufacturing unit comes to a standstill because of the lack of raw material. 

▪ Big losses may result if the total manufacturing line comes to a standstill. 

▪ Reliable transport, distribution and deliveries are of the utmost importance, 

which is a general problem in South Africa. 

o Used or excluded in this study, and why? 

▪ This model was used in this study as this is an ideal system to maximise profit, 

although in South Africa, with the conditions of the roads and reliability of 

transport, it might not be viable. 
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• Production order quantity model 

o Description: 

▪ This model orders just enough inventory to complete a set order. 

o Advantage: 

▪ This model is good to use where and when there is a constant movement in 

inventory. 

▪ This model is also good to use when raw materials are received while finished 

products are been sold. 

o Disadvantage: 

▪ This model does not consider reworking of products that might be defective and 

do not conform to standards 

o Used or excluded in this study, and why? 

▪ This model was used in this study as this model is especially suitable to be used 

in a manufacturing environment. 

 

• Quantity discount model 

o Description: 

▪ With this model, the basis is that inventory will be purchased at a lower price as 

and when more is purchased – lowering unit costs. 

o Advantage: 

▪ This model works on the basis that the more you purchase, the more you save, 

in the sense that the unit price becomes lower the more units you purchase. 

o Disadvantage: 

▪ Although many suppliers will give discount on price when larger quantities are 

purchased, not all suppliers do. 

o Used or excluded in this study, and why? 

▪ This model is excluded from this study, as price negotiations do not form part of 

this study. 

 

• Probabilistic model 

o Description: 

▪ This model is based on the probability assumption that a certain item might be 

needed and then forecasted accordingly. 

o Advantage: 

▪ This model is used where the demand for a product is not known. 

▪ This model is ideal to use when lead times are not always constant. 
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o Disadvantage: 

▪ This model is based on calculations of probability distribution, which may be 

difficult for some people to do 

o Used or excluded in this study, and why? 

▪ This model was used in this study as this is a great model to use in the real world 

of manufacturing, where factors change continuously. 

 

• Single-period model 

o Description: 

▪ This model is forecasting inventory for a single period of use only. 

o Advantage: 

▪ This model is used when a specific manufacturing run needs to be done in a 

very specific period. 

o Disadvantage: 

▪ After the production run and/or after the sales period is over, the raw material 

has very little if any value 

o Used or excluded in this study, and why? 

▪ This model was not used in this study, as the study was done in a manufacturing 

environment where sales and manufacturing continue for a long time without the 

period being over. 

 

• Fixed-period model 

o Description: 

▪ This model is only used at the end of a specific period and also then to just top 

up inventory to a predetermined level 

o Advantage: 

▪ Continuous inventory monitoring is not needed when this model is used as an 

order is only placed at the end of a specific, predetermined fixed period. 

o Disadvantage: 

▪ The order quantity is not always the same and out-of-stock situations might occur 

as stock is only counted after a fixed period. 

o Used or excluded in this study, and why? 

▪ This model was used in this study, as some items in the organisation are ordered 

based on this model. 
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2.6 DETAILED DISCUSSION OF FORECASTING 

Great emphasis can be placed on choosing the correct forecasting model in the quest to 

achieve a reliable forecast (Alencar et al., 2017).   

Ultimately, an inventory forecasting model needs to answer two questions (Heizer et al., 2016): 

• When to order 

• How much to order 

 

According to Alencar et al. (2017), there are four main factors to consider when choosing a 

forecasting model: 

• The data availability  

o When an order needs to be made and a forecasting model is used, the data need 

to be available to be able to do the needed calculations. 

• The characteristics of the data that are available 

o Data normally are of numeric nature, such as stock counts, in terms of figures.  If 

the stock count only indicates “too little” or “too much”, nobody will know how 

much to order of the item. 

• The types of data that are available 

o The types of data refer to how the data were compiled.  Was it a physical count or 

maybe a mathematical calculation or even just a guess? 

• The frequency of forecasts that are required for a specific project. 

o The frequency will determine how often a forecast needs to be done, depending 

on the lead time, the movement rate of the inventory, storage space and shelf life 

of the item. 

 

2.6.1 Forecasting factors 

Forecasting can be classified in terms of future time horizons.  In general, these time horizons 

can be in three categories (Heizer et al., 2016; Reindl et al., 2017): 

• Short-range forecast: This type of forecast is suitable for forecasts that go up to one year, 

but normally it is used for periods of less than three months.  It is suitable and used for 

planning production levels, job assignments, job scheduling, workforce levels and 

purchasing planning. 
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• Medium-range forecast: Also called intermediate forecast, has a general time span from 

three months to as much as three years.  This is suitable and used for production 

planning and budgeting, analysis of carious operating plans, cash budgeting and sales 

planning. 

• Long-range forecast: This type of forecast is normally used for periods of more than three 

years.  This is suitable and used for capital expenditure, new products, facility location or 

expansion planning as well as in research and development. 

 

Features and characteristics that differ regarding medium- and long-range forecasts versus 

short-range forecasts, are as follows (Saurabh, 2018): 

• Long-range and intermediate forecasts are more used for forecasts that have to do with 

comprehensive issues that will support management decisions with regard to aspects 

such as planning and developing new products, processes and plant layouts or even new 

facilities. 

• Short-range forecasts use different methodologies.  Mathematical techniques such as 

exponential smoothing, moving averages and trend extrapolation are commonly used in 

this type of forecast.   

• Lastly, short-range forecasts are likely to be more accurate.  The forecasting accuracy 

does deteriorate over time as the factors that influence demand change over time.  

Forecasts, therefore, need to be updated regularly to maintain an accurate reflection of 

what happens. 

Seven general steps are normally found in a forecasting systems (Yang & Zhang, 2019).  

These seven steps give a systematic way to initiate, design and implement a forecasting model 

and system: 

• Determining the use.  This will define what the forecast will be used for. 

• Selection of the items that need to be forecasted.   

• Selection of the time horizon, as discussed above. 

• Determining which forecasting model to be used. 

• Gathering all the data that will be used in the forecasting model 

• Making the forecast using the forecasting model 

• Validating and implementing the results/outcomes of the forecasting model. 

Further to the above, more factors also need to be considered in a continuous manufacturing 

environment, such as (Estep, 2016): 

• Lead time 
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• Forecast error distribution 

• Product cost 

• Replenishment frequencies 

• Service targets 

• Supplier lead time variability 

• Minimum order quantities 

Most forecasting tools only consider about half of these.  The fewer factors considered, the 

more inaccurate the forecast will be.  Further to this, one should also keep in mind the 

optimisation of raw material inventory in order to prevent environmental pollution, as more and 

more pressure comes from that arena in the modern era (Khatua & Maity, 2016).  When doing 

the calculations in forecasts, the ideal will be to make it as automatic/electronic as possible to 

limit human intervention and effort (Alencar et al., 2017).  Based on these factors, numerous 

forecasting models were excluded from discussion and analysis for this study. 

 

2.6.2 Forecasting models 

Only the selected forecasting models were used in this study for the following reasons: Grain 

Field Chickens is a poultry abattoir in a rural area.  Most workers are from the local community 

and do not have tertiary qualifications.  Although most do have a matric certificate, 

mathematical skills are very low.   

As most of the forecasting models are mainly based on statistical methods and some even 

quite difficult to understand statistics, the below mentioned models were used as these are the 

ones that the people in employment of GFC will be able to apply in their work environment. 

2.6.2.1 FORECASTING ERROR 

Before the forecasting models themselves are discussed, the principle of forecasting error first 

needs to be established.  The importance for a company to determine the forecasting error is 

to enable the decision-makers in the company to adopt a culture of accuracy.  The forecasting 

error shows how accurately a forecast was.  This is done by using different statistical methods, 

such as: mean absolute deviation (MAD), mean absolute percentage error (MAPE), mean 

squared error (Jochemsen-van der Leeuw et al., 2015), root mean squared error (RMSE) and 

mean squared error (Jochemsen-van der Leeuw et al., 2015; Khair et al., 2017) (Saurabh, 

2018) (Sen & Chaudhuri, 2017).  There is no single best accuracy measure (Chen et al., 2017), 

and some of the above-mentioned were used in this study to determine the accuracy of the 

model applied. 
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2.6.2.2 ECONOMIC ORDER QUANTITY (EOQ) MODEL 

The EOQ model is commonly used and is based on the following assumptions (Heizer et al., 

2016): 

• The demand is known, constant and it is independent of other items’ demands 

• The lead time on orders is known and constant 

• Inventory deliveries/orders arrive in full (no backorders) and at one time. 

• No quantity discounts are applicable 

• Out-of-stock situations (or stock-outs) are 100% avoidable if the stock is ordered at the 

correct time 

Because the demand is constant, the level of the inventory will uniformly deteriorate until such 

time that the item needs to be ordered again (Valencia-Cárdenas et al., 2016).  Ultimately, an 

inventory model should minimise the total cost.  The main cost contributors in terms of 

inventory are the setup cost, the holding costs and the cost of the inventory itself.  If any of 

these three costs can be minimised, the total cost will be lowered.  The optimal order size can 

be utilised to minimise total cost.  The total number of orders placed will decrease as the order 

size increases, which might lead to a cost-saving in terms of ‘order placing costs’, but it can 

also lead to an additional cost in the sense of additional storage cost and capital cost.   

To reach the optimal order size, one should determine the quantity that will minimise the total 

cost – this will be at the point where the total holding cost is equal the total setup cost (Mishra 

& Shaikh, 2017). 

The quantity to be ordered is the other major consideration (Shenoy & Zhao, 2019).  Simple 

inventory forecasting models assume that stock is immediately available when the order was 

placed; most of the time, this is not the case (Bottani et al., 2017).  Most of the time, there is a 

lead time involved.  The lead time is the time between the moment the order was placed and 

the time the stock is delivered.  Lead times can vary vastly, as some can be as short as a few 

hours, while others will be weeks or even months.  This needs to be taken into consideration 

when determining how much of an item needs to be ordered.  The inventory level where an 

order should be placed is called the reorder point (DiPietro et al.).  

The ROP considers the demand or usage of the item as well as the lead time.  When demand 

and lead times are not constant, it will be necessary to keep some safety stock (this is extra 

stock that is kept as a back-up in case the demand fluctuates or in case the lead time changes 

due to postponed deliveries).  The ROP is normally used in conjunction with a fixed-quantity 

system.  In practice, this will result in the same order quantity for an item every time it is 
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ordered.  In this system, it is of utmost importance that inventory levels are constantly 

monitored, to determine whether the ROP has been reached yet.  This is done using a 

perpetual inventory system.  A perpetual inventory system is normally electronic and it 

continually keeps track of each transaction/change in the inventory level – records are 

therefore always current (Zaitseva, 2017). 

 

2.6.2.3 PRODUCTION ORDER QUANTITY MODEL 

This model is utilised when an order is not delivered all at once but over a period.  This type of 

model is used when (Vaz & Mansori, 2017): 

• inventory continuously builds up over time, or 

• production is running, and sales are made at the same time. 

 

Daily production rate and inventory demand rates are then considered.  This model is ideal for 

production environments and therefore the name PRODUCTION ORDER QUANTITY 

MODEL.  In this model, most of the traditional assumptions of an EOQ model are still valid and 

used, as discussed above, in the previous section – therefore it will not be repeated here. 

2.6.2.4 PROBABILISTIC MODEL 

This model is utilised when the demand for an item is not constant or certain, but it can be 

determined by the probability distribution.  The ultimate goal of inventory management is to 

ensure adequate service levels under uncertain demand and supply circumstances.  The more 

demand and supply become uncertain (fluctuating), the greater the possibility of an out-of-

stock situation – keeping additional stock reduces the risk (safety stock).  The level of safety 

stock to be kept will greatly depend on the cost of an out-of-stock situation versus the cost of 

holding the additional inventory (Mitra, 2017).  In this model, most of the traditional 

assumptions of an EOQ model are still valid and used, as discussed above, in the previous 

section – therefore it will not be repeated here. 

2.6.2.5 FIXED-PERIOD SYSTEM 

In a fixed-period system, the principle of ROP is not used.  In this system, the level of inventory 

is only checked (counted) at the end of a specific period and then normally ordered up to a 

predetermined quantity/level, taking lead times and safety stock levels into account.  Fixed-

period systems utilised several of the assumptions as in the EOQ model, for example: 
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• Relevant costs are only holding- and ordering costs. 

• Lead times are known and constant. 

• Items are not dependent on each other. 

 

In general, orders are placed in predetermined frequencies and times.  This may save delivery 

costs, as a load may be utilised to the full.  The disadvantage of this type of system is that 

inventory levels are not reviewed during the period and if a sudden demand depletes the 

inventory, it will lead to out-of-stock situations, until the time of the next order.  To counter this, 

high levels of safety stock need to be kept, which will come at a cost (Singhvi et al., 2017). 

2.6.2.6 JUST-IN-TIME INVENTORY SYSTEM 

The just-in-time (JIT) inventory system works on the principle that the inventory is delivered 

just before it is needed in the manufacturing process.  The biggest advantage is that very little 

to no inventory has to be carried as stock and there will consequently be very little to no storage 

or holding cost involved (Zaitseva, 2017).  Proper purchasing agreements with suppliers must 

be set up to ensure frequent and small deliveries are done, reducing response time from 

suppliers to a minimum.  In principle, the reduction in total inventory cost will be achieved when 

using a JIT system (O'Neill & Sanni, 2018).  

In this study, only mathematical calculations will be done as the practical implementation 

thereof is not possible for the following reasons: 

• Reitz, where this study was conducted, is situated in the rural area of the eastern Free 

State of South Africa. 

• No supplier is close by to do small and quick deliveries. 

• The local/provincial roads are not in good condition, often resulting in vehicle damage 

and breakdowns of delivery vehicles. 

• The local distribution network of trucks is not trustworthy and more often than not, do not 

keep to delivery slot times. 

• Bringing production to a standstill, because of raw material out-of-stock situation, has an 

enormous financial implication. 

• Unreliability of suppliers, not delivering orders in full as ordered. 

 

The ultimate goal of a JIT system is to be able to cause no delays (out-of-stock situations) 

while meeting the customers’ demands on short notice.  This process also achieves improved 

product quality, reduced waste and improved production efficiency.  Reducing costs as no 

warehousing of raw material inventory is needed will also be a positive spinoff.  Less money is 
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spent on purchasing raw material, as just enough is purchased for each production run 

(Zaitseva, 2017). 

2.7 MEASURING PROFITABILITY AND PROFIT 

Inventory holding costs consist of several components, such as storage costs, insurance, 

spoilage/expiring stock, opportunity losses (which are hard to calculate accurately) and it also 

can influence taxes to be paid.  Further to this, the capital stuck in the inventory could have 

been used to generate other income and profits (Alfares, 2015).  To calculate profit, one needs 

to consider turnover and expenses in different formats (Charan Sahoo et al., 2016). 

For the purpose of this study, profit was measured and analysed using the following formulas 

(Rohde & Seal, 2018): 

• Gross profit = net sales – cost of goods sold (CoGS) 

• CoGS = beginning inventory + purchased inventory during period – ending inventory 

• Operating profit = gross profit – operating costs 

• Operating cost = operating expenses + CoGS 

 

Theoretical comparisons were done using these formulas against the different forecasting 

modules. 

2.8 SUMMARY OF CHAPTER 2 

A thorough literature review was done on forecasting error, the different forecasting models 

and these models’ impact on a company’s profitability.  Definitions and terms were briefly 

discussed to ensure a mutual understanding.  A distinctive trade-off exists where the level of 

inventory kept and the level of customer service has a direct link.  Keeping more inventory 

ensures a high level of customer service as the demand can always be fulfilled, but this comes 

at a price as the inventory that is kept in stock is not stored free of charge.  The way in which 

profitability will be measured in the study was discussed.  It is clear that different models, 

depending on the application and use, influence profitability to a lesser and greater extent.  It 

can be said that one forecasting model is not superior to others, but the circumstances and 

application of the model on a specific situation are crucial, as not all models fit all situations. 
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CHAPTER 3: DATA GATHERING AND INTERVIEWS 

3.1 INTRODUCTION 

To understand the variables that influence each other in terms of forecasting, inventory and 

profitability, it is crucial to understand the influence each has on the other (O'Neill & Sanni, 

2018).  From the title, it is clear – the key variables will influence each other.  Inputs, opinions 

and data were gathered by having numerous interviews with key role players in GFC as well 

as some expert opinions from a person in the poultry industry, all who have vast experience in 

the poultry industry.  Further to this, other data were gathered that were used for the technical 

analysis. 

Forecast-driven models used in the poultry industry are greatly dependent on the projected 

demand inputs and that will then, in turn, determine the type and quantity of inventory that 

needs to be kept (Estep, 2016).  Customer satisfaction can only be guaranteed if a company 

can deliver what the customer expected.  In order to achieve this, a company cannot run out 

of inventory of any kind (Wijaya, 2017).  Factors such as safety stock, lead times, minimum 

order quantities, storage space, to name but a few, all have an influence in order to achieve 

the highest level of satisfaction (Saurabh, 2018). 

3.2 FINANCIAL DATA 

The gathering of data was done to be used in the technical analysis.  The primary focus was 

data that relate to inventory, forecasting and profitability, as this was the focus of this study.  

However, after the interviews, it became apparent that there were numerous other factors that 

had an even bigger influence on profitability, especially in a poultry abattoir.  Those data were 

also gathered and analysed to establish the correlation between the factors that were raised 

in the interviews. 

Data that were gathered consist of: 

• Various financial reports and figures 

• Inventory reports, specifically store value 

• Stock availability of the items in the stores 

• Forecasting models and/or programs in use at GFC 

 

Numerous calculations were done with this data gathered.  Some before the interviews and 

some after the interviews – after some additional insight was obtained. 
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3.3 INTERVIEWEES 

The interviews were held with the following people:   

• Theo van Strijp, managing director of GFC, who has 26 years’ experience in the poultry 

industry.  Theo worked for numerous poultry plants from an entry-level worker to his 

current position in top management.  Theo is also well educated and did his BCom as 

well as an MBA.  

• Rob Fairly, sales and marketing director of VKB Agri Processors, who has 26 years’ 

experience in the poultry industry and worked for numerous poultry entities.  

• Corne Vermaak, financial manager of GFC, who has 10 years’ experience.  Corne 

worked for agricultural companies before and has five years’ experience in the poultry 

industry.  Corne has sound financial knowledge and background and has a BCom 

degree. 

• Wessel Smal, procurement manager of GFC, who has 20 years’ experience in the poultry 

industry and worked his way up from a driver, store man and purchasing clerk, up to his 

current position.  Wessel has first-hand experience in handling inventory at store level. 

• Izaak Breitenbach, general manager of the Broiler Organisation South African Poultry 

Association, who has more than 30 years’ experience in the poultry industry and worked 

for numerous agricultural companies.  Izaak has an MBA. 

 

It is clear that the interviewees have the necessary experience and knowledge to provide good 

insight into the world of inventory control, forecasting and items that drive profitability, with 

more than 112 years of experience between them. 

3.4 INTERVIEW QUESTIONS 

The purpose of the interview questions was to establish whether there is any link between 

forecasting, inventory and profitability from the viewpoint of the interviewees.  If a link could be 

established, the aim was then to determine the strength of the causal relationship between the 

different factors. 

Open-ended questions were asked in order to give the interviewees the freedom to share any 

knowledge and experience regarding the topic at hand.   
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The following open-ended questions were asked: 

• What is your experience in the poultry industry? 

This question was asked to establish whether the interviewee has the expected and applicable 

knowledge regarding the topic at hand, in this environment and industry.  Any demographic 

information that the interviewee wanted to share, would be elicited under this question. 

• What are the key drivers of profitability in the poultry industry and more specifically for 

GFC? 

This question was asked to establish what the different interviewees experienced to be 

profitability drivers.  Further to this, also to confirm whether the world of business corresponds 

with the literature review that was done. 

• What can the poultry industry and more specifically GFC do to increase profitability? 

This question was asked to establish what can be done to increase profitability in this specific 

industry as per the different interviewees, given their knowledge and experience.  Further to 

this, also to confirm whether the world of business corresponds with the literature review that 

was done. 

• What do you think is the link between forecasting, inventory and profitability? 

This question was asked to test the perception that there is a link between the three factors.  

Each factor, according to literature, does influence each other, but in practice and in the real 

business world, the researcher tried to confirm whether this is the case. 

• Explain the current forecasting model/program currently used in GFC and/or in general in 

the poultry industry. 

This question was asked to establish which model, if any, was in use at GFC, but also in 

general in the poultry industry.  The researcher tried to establish whether there is a relation 

between different companies and/or whether GFC is so much different from the rest of the 

companies in the industry. 

• How do you experience the current forecasting model being used in terms of 

effectiveness and/or problems? 

This question was asked to establish whether the current forecasting model in use is actually 

effective and well used – yielding the desired results. 

• How do you measure the accuracy of your forecasting? 

This question was asked to establish whether the interviewee understands how forecasting 

works and what is important when looking at indicators for effective forecasting. 
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• What are the biggest causes of forecasting errors? 

This question was also asked to establish whether the interviewee understands how 

forecasting works and what is important when looking at indicators for effective forecasting. 

• Given your experience, do other similar businesses achieve better results?  If so, what do 

they do differently? 

This question was asked to establish how good or bad GFC does compared to other poultry 

companies in the industry and then also to establish whether other companies are doing 

something vastly differently than GFC, which might have a big impact. 

• Is there anything else you would like to share with me that might be relevant regarding 

this topic? 

This question was asked to give the interviewee an open floor to discuss any relevant 

information that might be applicable. 

All interview responses were transferred into written text.  The interview data were transcribed 

into Atlas.ti for analysis.  Firstly, codes were established.  A total 821 codes were identified.  

Secondly, the codes were combined where possible and applicable.  The result was a new 

code count of 551.  From the combined codes, code groups were established.  A total of nine 

code groups were formed.  From the code croups, networks were established.  Focus was 

placed on three key themes, in line with the title of this study as well as with what was found 

in the interviews. The three themes that were focused on, were inventory, procurement and 

profitability.  Detailed network maps were established from these networks that were focused 

on. 

Based on the outcome of the interviews, further correlations and analyses were done.  To 

establish statistical significance and relevance and to establish causal relationships, the chi-

square and Cramer’s V were also calculated.  Because almost all the factors were evaluated 

against the PBIT, these calculations came out skewed, because the PBIT figures were in the 

millions and vary between positive and negative as well as the other factors’ figures were quite 

small, only in the tens or maybe thousands.  This caused the chi-square and Cramer’s V to be 

skewed. 

Chi-square is a test that measures how expectations compare to actual observed data, while 

the Cramer’s V is a measure of association between two variables (Stephanie, 2020). 
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3.5 SUMMARY OF CHAPTER 3 

Data were gathered in the forms of reports and figures from financial reports.  The data 

gathered were well structured and could be used for meaningful analysis.  Interviews were 

conducted with key role players and decision-makers in GFC, all who have experience and 

knowledge, but also influence on decisions made in the company.  Between the interviewees 

are more than 110 years of experience, numerous tertiary qualifications, and practical hands-

on knowledge – these form a solid platform for well-educated and experienced inputs.  During 

the interviews, it became apparent that there are numerous additional factors that also 

influence profitability.  Those data were also gathered to be analysed.   

The close relation between forecasting, inventory and profitability was linked with each other.  

The numerous interviews highlighted the importance of accurate and efficient forecasting of 

inventory levels as well as the influence of inventory levels on profitability.  It was seen that 

optimum inventory levels are sure to improve customer satisfaction and customer experience.  

With stock on hand at all times, due to sufficient inventory levels, proper market penetration 

can be achieved (Sritharan, 2019). 
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CHAPTER 4: EMPIRICAL STUDY 

4.1 INTRODUCTION 

The study seeks to answer the problem statement, based on the information available, 

obtained by the interviews and the analysis thereof, and the technical analysis done on the 

different financial reports and figures, as well as the literature review.  A reliable statistical 

outcome was established by a reliable sample set – the fact that all those people who are 

knowledgeable about inventory management in the organisation were included – and the fact 

that this type of analysis is relevant to this type of topic. 

In Chapter 2, the relationships between the different factors, namely forecasting, inventory and 

profitability were discussed in detail, as part of the literature review.  During the interviews, it 

came to light that in the poultry industry specifically, there are also numerous other factors that 

are influencing profitability, even more than inaccurate raw material inventory forecasting.   

Types of variables and factors, as well as the links established by using Atlas.ti, could be 

significant to identify relationships between the identified factors.  The links between these 

factors, recorded in the interviews, are discussed in some detail in this chapter.  Analysis of 

the influence of the different factors towards each other was done by means of the software of 

Atlas.ti as well as correlation and regression analysis done with Microsoft Excel®.  

Due to a partly quantitative approached followed, the data obtained from the financial reports 

and figures were all historical.  The financial reports and figures are in actual use by the 

business analysed and are therefore validated figures.  The raw data obtained from the 

business will not be displayed or shown in the appendix, as some of the information might be 

of a confidential and sensitive nature and permission to publish this data was not granted by 

the company.   

Studying inventory forecasting and its factors influencing it was relevant to understand how 

each factor can influence profitability.  Without a profit, there is no business (O'Neill & Sanni, 

2018).  One of the main drivers of this, which plays a critical role in the process, is the people 

(employees).  Employees are running the systems, doing the stock counts, and making the 

final decisions, even if a forecasting program maybe suggests otherwise (Heizer et al., 2016).   
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4.2 PRIMARY FINANCIAL STATEMENTS AND -FIGURES ANALYSIS 

Numerous financial statements and figures were gathered.  The study was done in a company 

that is relatively young (established in June 2012) and only a limited quantity of reliable data 

were available.  Only data from April 2016 to June 2020 were used in this study.  This gives a 

sample set of 51 consecutive months.  No random sampling was needed, and this sample set 

gave accurate and reliable answers.  The data before the date of April 2016 are not reliable, 

or there were no data to be found for that period in certain fields. 

Given the sensitivity of some of the information, figures will not be plotted on the graphs and 

only the correlation factors were given.  Correlation between the basic factors as per the title 

was calculated, based on the outcome of the literature study.  The term dry stores refers to the 

store where all the dry goods are stored, which will include, but is not limited to all packaging 

material, bags, boxed, polystyrene trays, labels, brine powder, shrink wrapping, stretch 

wrapping and the like.  The term engineering stores refers to the store where all the machine 

spares are kept, which will include motors, gearboxes, blades, knifes and all kinds of poultry 

equipment spare parts used for maintenance. The following items were graphed on a scatter 

graph and discussed further: 

• Dry stores value & PBIT  

• Engineering stores value & PBIT  

• Total stores value & PBIT 

• % stock availability & PBIT 

• % stock availability & turnover 

 

4.2.1.1 DRY STORES VALUE & PBIT 

Although the correlation between the dry stores value and the PBIT was found not to be as 

high, it was still seen as important to discuss as this is what this study was all about from the 

start.  Dry stores value and PBIT had a positive correlation with a correlation coefficient factor 

of only 0.54. This positive correlation was not expected by the researcher.  It was found that 

the higher the dry stores inventory level, the higher the profits were.  According to literature, 

this should be a negative correlation as the higher the value of inventory, the lower profitability 

should be, as it adds costs (Chen et al., 2017).  The R2 for these two factors was 0.2876. The 

higher the R2 value, the higher the predictability of one factor towards the other.  The positive 

correlation can be seen on the graph, and the predictability is also rather high.  See the graph 

of these two factors below. 
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Figure 1: Scatter graph of dry store value vs PBIT 

The slope of the linear line has a rather steep incline, indicating a positive correlation. 

The correlation indicates that the higher the value of the dry goods store for the month, the 

higher the PBIT.  This goes against literature and understanding as explained above.  A 

possible reason for this can be that in a period of good sales, more product is needed to be 

sold and the more product to be sold leads to more raw material needed to be able to 

manufacture this product.  Although this might be a possibility, this is rather unlikely, as process 

volumes are rather stable form month to month, although the sales quantities might differ.  

Therefore, in months where fewer sales were made than products processed, the company 

will build stock in the warehouse and in months where more product is sold than what was 

processed, the stock in the warehouse will decline.   

To analyse this unexpected result, two linear regressions were carried out on the data: Firstly, 

dry store value (DSV) was used as the independent variable and PBIT as the dependent 

variable to determine whether DSV has a significant influence on PBIT.  The regression output 

is given in the table below. 
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Table 1:  Regression results: DSV (independent) vs PBIT (dependent)  

 

The beta-coefficient of 3.89 is indicative that dry store value indeed has a causal influence on 

PBIT.  The low p-value of less than 0.05 indicates that the result is statistically significant. 

Following this, a linear regression analysis was carried out on the same dataset with PBIT set 

as the independent variable and DSV as the dependent variable, to determine whether there 

is a causal influence of PBIT on DSV.  The output is given in the table below. 

Table 2:  Regression results: PBIT (independent) vs DSV (dependent) 
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The beta-coefficient of 0.065 is indicative that PBIT does not have a causal influence on DSV.  

The low p-value of less than 0.05 indicates that the result is statistically significant. 

It can, therefore, be summarised that, in agreement with the results described by Chen et al. 

(2017), that the DSV does influence PBIT. 

 

4.2.1.2 ENGINEERING STORES VALUE & PBIT 

Although the correlation between the engineering stores value and the PBIT was found to be 

very low, it was still seen as important to discuss as this is what this study was all about from 

the start.  Engineering stores value and PBIT had a positive correlation, with a correlation 

coefficient factor of only 0.10  

This positive correlation was unexpected by the researcher.  It was found that the higher the 

engineering stores value is, the higher the profits were.  According to literature, this should be 

a negative correlation as the higher the value of inventory, the lower profitability should be, as 

it adds costs.  The R2 for these two factors was only 0.0091. The higher the R2 value is, the 

higher the predictability of one factor towards the other.  The positive correlation can be seen 

on the graph below, and the predictability is low.  See the graph of these two factors below: 

 

Figure 2:  Scatter graph of engineering store value vs PBIT 

The slope of the linear line has a slight incline, indicating a positive correlation. 
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The correlation indicates that the higher the value of the engineering store for the month, the 

higher the PBIT will be.  This goes against literature and understanding as explained above. 

A possible reason for this can be that in a period of good sales, more product is needed to be 

sold and the more product to be sold leads to higher production and with higher production 

volumes, more machine maintenance will be needed.  Although this might be a possibility, this 

is rather unlikely, as process volumes are rather stable form month to month, although the 

sales quantities might differ.  Therefore, in months where fewer sales were made than product 

processed, the company will build stock in the warehouse, and in months where more product 

is sold than what was processed, the stock in the warehouse will decline.   

To analyse this unexpected result, two linear regressions were carried out on the data: Firstly, 

engineering store value (ESV) was used as the independent variable and PBIT as the 

dependent variable to determine whether ESV has a significant influence on PBIT.  The 

regression output is given in the table below: 

Table 3: Regression results: ESV (independent) vs PBIT (dependent) 

 

The small beta-coefficient of 0.15 indicates a small positive causal influence of ESV on PBIT, 

which is to be expected.  The p-value of more than 0.05 indicates that the result is not 

statistically significant.  No conclusion can be drawn about the causal relationship between 

ESV and PBIT. 
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Following this, a linear regression analysis was carried out on the same dataset with PBIT set 

as the independent variable and ESV as the dependent variable, to determine whether there 

is a causal influence of PBIT on ESV.  The output is given in the table below: 

Table 4:  Regression results: PBIT (independent) vs ESV (dependent) 

 

The very small beta-coefficient value of 0.016 indicates a negligible causal influence of PBIT 

on ESV, which is to be expected.  The result is not statistically significant at a level of 

significance of 0.05, as indicated by the p-value of 0.73. 

No conclusion can be drawn about the causal relationship between PBIT and ESV. 

 

4.2.1.3 TOTAL STORES VALUE & PBIT 

Given the positive correlation between the dry store value and the minimal positive correlation 

between die engineering store with the PBIT, the researcher finds it fit to analyse the 

correlation between the total stores value and the PBIT – as this was core to the study 

objectives.  The total stores value includes the value for all the stores and therefore includes 

all raw material inventory.  The total stores value and PBIT had a positive correlation with a 

correlation coefficient factor of 0.28  
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This positive correlation was unexpected by the researcher.  It was found that the higher the 

total stores inventory level is, the higher the profits were.  According to literature, this should 

be a negative correlation as the higher the value of inventory is, the lower profitability should 

be, as it adds costs.  The R2 for these two factors was only 0.0789. The higher the R2 value, 

the higher the predictability of one factor towards the other.  The positive correlation can be 

seen, and the predictability is very low.  See the graph of these two factors below: 

 

Figure 3: Scatter graph of total store value vs PBIT 

The slope of the linear line has an incline, indicating a positive correlation. 

The correlation indicates that the higher the total value of the stores for the month, the higher 

the PBIT.  This goes against literature and understanding as explained above. 

A possible reason for this can be that in a period of good sales, more product is needed to be 

sold and the more product to be sold leads to higher production and with higher production 

volumes, more machine maintenance will be needed, increasing the ESV, as well as more raw 

materials will be needed, increasing the DSV.  Although this might be a possibility, this is rather 

unlikely, as process volumes are rather stable from month to month, although the sales 

quantities might differ.  Therefore, in months where fewer sales were made than product 

processed, the company will build stock in the warehouse and in months where more product 

is sold than what was processed, the stock in the warehouse will decline.   

To analyse this unexpected result, two linear regressions were carried out on the data: Firstly, 

total store value (TSV) was used as the independent variable and PBIT as the dependent 

variable to determine whether TSV has a significant influence on PBIT.  The regression output 

is given in the table below: 
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Table 5:  Regression results: TSV (independent) vs PBIT (dependent) 

 

The small beta-coefficient of 0.63 indicates a small positive causal influence of TSV on PBIT, 

which is to be expected.  The p-value of more than 0.05 indicates that the result is not 

statistically significant.  No conclusion can be drawn about the causal relationship between 

TSV and PBIT. 

Following this, a linear regression analysis was carried out on the same dataset with PBIT set 

as the independent variable and TSV as the dependent variable, to determine whether there 

is a causal influence of PBIT on TSV.  The output is given in the table below. 
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Table 6:  Regression results: PBIT (independent) vs TSV (dependent) 

 

The very small beta-coefficient value of 0.082 indicates a negligible causal influence of PBIT 

on TSV, which is to be expected.  The result is not statistically significant at a level of 

significance of 0.05, as indicated by the p-value of 0.11 

No conclusion can be drawn about the causal relationship between PBIT and ESV. 

 

4.2.1.4 % STOCK AVAILABILITY & PBIT 

The % stock availability is an indication of the degree of out-of-stock situations experienced 

monthly.  When there are numerous out-of-stock situations, the % stock availability will be low.  

When there was not one out-of-stock situation in a month, the % stock availability will be 100% 

for that month.  The % stock availability and PBIT had a negative correlation with a correlation 

coefficient factor of -0.44     

This negative correlation was unexpected, as with a high level of raw material inventory on 

hand, in theory, all orders will be made, thereby achieving a higher profit.  The R2 for these two 

factors was 0.1946. The higher the R2 value is, the higher the predictability of one factor 

towards the other will be.  The negative correlation can be seen, and the predictability is not 

as low as expected.  See the graph of these two factors below: 



 

41 

 

Figure 4: Scatter graph of % stock availability vs PBIT 

 

The slope of the linear line has a rather steep decline, indicating a negative correlation. 

The correlation indicates that the higher the % of stock availability for the month is, the lower 

the PBIT will be.  This goes against literature and understanding as explained above. 

A possible reason for this can be that in a period of poor sales, less raw material was used, as 

less product was needed to be made.  Although this might be a possibility, this is rather unlikely, 

as process volumes are rather stable form month to month, although the sales quantities might 

differ.  Therefore, in months where fewer sales were made than product processed, the 

company will build stock in the warehouse, and in months where more product is sold than 

what was processed, the stock in the warehouse will decline.   

To analyse this unexpected result, two linear regressions were carried out on the data: Firstly, 

stock availability (SA) was used as the independent variable and PBIT as the dependent 

variable to determine whether DSV has a significant influence on PBIT.  The regression output 

is given in the table below: 
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Table 7: Regression results: SA (independent) vs PBIT (dependent) 

 

The beta-coefficient is indicative that the SA has a causal influence on PBIT.  The low p-value 

of less than 0.05 indicates that the result is statistically significant. 

Following this, a linear regression analysis was carried out on the same dataset with PBIT set 

as the independent variable and SA as the dependent variable, to determine whether there is 

a causal influence of PBIT on SA.  The output is given in the table below: 

Table 8:  Regression results: PBIT (independent) vs SA (dependent) 
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The beta-coefficient value indicates that there is a causal influence of PBIT on SA, which is to 

be expected.  The result is statistically significant at a level of significance of 0.05, as indicated 

by the p-value of 0.001 

 

4.2.1.5 % STOCK AVAILABILITY & TURNOVER 

The % stock availability is an indication of the degree of out-of-stock situations experienced 

monthly.  When there are numerous out-of-stock situations, the % stock availability will be low.  

When there was not one out-of-stock situation in a month, the % stock availability will be 100% 

for that month.  Given the unexpected outcome of the correlation between % stock availability 

and PBIT, the researcher found it fit to analyse the correlation between % stock availability 

and turnover.  The % stock availability and turnover had a slight positive correlation with a 

correlation coefficient factor of only 0.09  

This positive correlation was expected, although a higher/stronger correlation was expected, 

as explained above.  The R2 for these two factors was 0.0085. The higher the R2 value is, the 

higher the predictability of one factor towards the other will be.  A slight positive correlation can 

be seen, and the predictability is very low.  See the graph of these two factors below: 

 

Figure 5: Scatter graph of % stock availability vs turnover 
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The slope of the linear line has a slight incline, indicating a weak positive correlation. 

The correlation indicates that the higher the % of stock availability for the month, the higher 

the turnover will be, which is expected. 

To analyse this expected result, two linear regressions were carried out on the data: Firstly, 

dry store availability (SA) was used as the independent variable and turnover (TO) as the 

dependent variable to determine whether SA has a significant influence on TO.  The regression 

output is given in the table below: 

Table 9:  Regression results: SA (independent) vs TO (dependent) 

 

The large beta-coefficient is indicative that SA indeed has a causal influence on TO.  The larger 

than 0.05 p-value indicates that the result is not statistically significant.  

Following this, a linear regression analysis was carried out on the same dataset with TO set 

as the independent variable and SA as the dependent variable, to determine whether there is 

a causal influence of TO on SA.  The output is given in the table below: 
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Table 10: Regression results: TO (independent) vs SA (dependent) 

 

The large beta-coefficient is indicative that TO indeed has a causal influence on SA.  The larger 

than 0.05 p-value indicates that the result is not statistically significant. 

 

 

4.2.1.6 CONCLUSION ON PRIMARY FINANCIAL ANALYSIS 

The following correlations were done: 

• Dry stores value & PBIT  

• Engineering stores value & PBIT  

• Total stores value & PBIT 

• % stock availability & PBIT 

• % stock availability & turnover 

The results of these correlations were unexpected.  Of the five correlations, only one result 

was as expected, based on the literature study.  The one that came out as expected was the 

correlation between % stock availability & turnover.  The rest of the four correlations were all 

opposite of that expected from literature.  This raised questions and concerns of why this was 

found.  To confirm the statistical significance of these regressions, the beta-coefficient and the 

p-values were determined for different factors against each other.  The following findings were 

made: 



 

46 

• The dry store value has a causal influence on PBIT, and it is statistically significant. 

• The PBIT does not have a causal influence on dry store value and it is statistically 

significant. 

• The engineering store value has a causal influence on PBIT, although small, but it is not 

statistically significant. 

• The PBIT does not have a mentionable causal influence on engineering store value and 

is not statistically significant. 

• The total store value has a small causal influence on PBIT, and it is not statistically 

significant. 

• The PBIT does not have a mentionable causal influence on total store value and it is not 

statistically significant 

• The % stock availability has a causal influence on PBIT, and it is statistically significant. 

• The PBIT has a causal influence on the % stock availability, and it is statistically 

significant. 

• The % stock availability has a causal influence on turnover, but it is not statistically 

significant. 

• Turnover has a causal influence on % stock availability, but it is not statistically 

significant. 

It became apparent that more financial reports and -figures must be analysed to understand 

this phenomenon.  The interviews were conducted to try and solve this unexpected outcome. 

 

4.3 FINDINGS FROM QUALITATIVE RESEARCH 

Following the financial analysis where the relationships between the various inventory metrics 

and financial results were investigated, interviews were conducted with those people in the 

organisation who had insight into the way inventory is managed in the company, as described 

in paragraph 1.5.3.  The first topic that was discussed is what the issues surrounding the 

management of inventory in the organisation are.  The interviews were transcribed and coded, 

and analysis of the codes, using Atlas.ti software, yielded some interesting links. 

 

4.3.1 INVENTORY 

The first network map that was drawn, was that of inventory.  As interviewee 1 put it, there is 

no formal inventory forecasting model in use.  Interviewee 2 stressed that when a clear forecast 
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is received, it is possible to responsibly lower inventory levels, which will lead to less capital 

tied up and lower cost associated with storage and insurance, which will benefit profitability.  

The impact of forecasting as an element of budgeting is underestimated and not used to the 

fullest potential.  There are numerous factors that influence inventory, which are also related 

to other items as can be seen in the figure below: 

 

Figure 6: Network map for inventory 

 

The overall insight that this network yields is the massive impact that forecasting has on 

inventory levels, and through this impact, also on inventory costs.  The specific relationships 

that emerged from this are the following: 

• Planning is associated with forecasting and will thus influence it. 

• The forecasting model used is a property and is in line with the company strategy. 

• The associated forecasting model used will influence the forecasting actions and 

outcomes. 

• Forecasting is a property of volume and will therefore influence it. 

• Forecasting is associated with levels of stock and will therefore influence it. 

• Forecasting is a direct cause of inventory. 

• Levels of stock are associated with inventory as to a large degree it is the same thing. 

• Volume (in the poultry industry anyway) is associated with inventory as to a large degree 

it is the same thing. 

• Inventory is associated with stock, as to a large degree it is the same thing. 

• Both stock and inventory are associated with cost as it has a direct influence on it. 
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Overall, it can be said and concluded that the planning and forecasting process and model will 

directly influence the inventory level and consequently the cost of the company.  This confirms 

what was found in the literature review. 

 

4.3.2 PROCUREMENT 

The second network map that was drawn was that of the procurement function.  As interviewee 

1 put it, there should be a plan of what to procure for the month based on the forecasted 

production volume.  Interviewee 3 was adamant that there is a link between forecasting models 

and inventory levels.  There are numerous factors that influence the procurement function, 

which are also related to other items as can be seen in the figure below: 

 

Figure 7: Network map for procurement 

 

The overall insight from this diagram is that the procurement function has a critically important 

effect on inventory in the organisation.  Specific relationships from the diagram are: 

• Lead time is associated with the supply & demand function and will therefore influence it. 

• Planning is associated with the procurement function and will therefore influence it. 

• The model used to do the forecasting with is associated with the procurement function 

and will therefore influence it. 

• The procurement function will directly cause over-stocked and out-of-stock situations. 

• The procurement function will also directly be a cause of inventory levels. 

• The inventory levels are associated with stock levels as they are the same thing to a 

large degree (in the poultry industry anyway). 
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• The stock on hand will result directly in stock days on hand as it is a direct calculation of 

average usage. 

Overall, it can be said and concluded that the forecasting model used will directly influence the 

quantity of stock on hand. 

 

4.3.3 PROFITABILITY 

The third and last network map that was drawn was that of profitability.  From the primary 

financial analysis, it became apparent that the profitability of this specific business used in this 

study is much more complex than originally assumed.  This was also emphasised by the 

interviewees, as interviewee 3 put it, there are numerous factors that will influence profitability 

in a poultry abattoir – such as operational costs, sales volumes, sales pricing, inventory levels, 

but also other costs such as the feed costs, which are mainly driven by the maize price.  There 

are numerous factors that influence the profitability, which are also related to other items as 

can be seen in the figure below: 

 

Figure 8: Network map for profitability 

 

The overall insight that this network yields is the massive impact that inventory, sales volumes 

and operational cost have on profitability, and through this impact, also on the business.  The 

specific relationships that emerged from this are the following: 

• Inventory (stock level) is associated with operational cost, which is a property of 

profitability and has a negative or contradicting effect on profitability, although the finding 

after the primary financial analysis suggests otherwise. 

• Sales volume is a property of prices as it is directly influenced by it. 
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• The prices will cause the level of revenue of the business, depending on the volume of 

sales. 

• The revenue is associated with profitability and will have a direct influence on it. 

• The realisation is part of profitability, as this is the level of profit made on each unit sold 

and will therefore directly influence the profitability. 

• The profitability is part of the business, as without a profit, there will be no business. 

Overall, it can be concluded that the inventory will directly influence the profitability, in 

theory, together with factors such as the sales volumes and the realisation of the sales.  It 

was also established that numerous other factors will also influence profitability.  The 

impact of those factors needs to be analysed. 

 

4.3.4 CONCLUSION ON INTERVIEW NETWORK MAPS  

The interviews mostly echoed the relationships that were found in the literature study, that 

procurement influences inventory and that inventory, along with sales volumes and other costs, 

influences profitability.  In conclusion, with reference to the interview network maps above, it 

can be said that the forecasting model directly influences the inventory level of the company 

and that the inventory level directly influence the profitability of the business in totality, in theory 

at least.  From the interviews it also emerged that profitability is also influenced by other factors 

and not only by inventory levels, although the inventory levels should have a direct effect on 

the profitability as was indicated by the literature review.  Further analysis on more financial 

factors that might influence profitability needs to be done. 

 

4.4 SECONDARY FINANCIAL STATEMENTS AND -FIGURES 

Additional financial statements and figures were gathered.  Once again, only data from April 

2016 to June 2020 were used in this additional analysis to ensure that conclusions derived 

from this analysis are based on the same information as those derived from the original 

analysis.  The data before the date of April 2016 are not reliable, or there were no data to be 

found for that period in certain fields. 

Given the sensitivity of some of the information, figures will again not be plotted on the graphs 

and only the correlation factors are given.  Correlations between additional factors that were 

suggested during the interviews, are calculated.  All the correlations between all the fields, 
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including the primary and secondary analysis, were calculated (see Table 1).  The following 

items were additionally graphed on a scatter graph and discussed further to try and establish 

why the unexpected results were obtained during the primary financial analysis: 

• NSV & PBIT (net sales value & profit before income tax) 

• Chick price & PBIT   

• Feed price & PBIT 

• Feed price & maize price 

• Feed price & soybean price 

• Maize price & PBIT 

 

Chick price, feed price and the price of specific feed ingredients – such as soy and maize – 

seem to have the biggest effect on profitability and therefore are analysed in this secondary 

financial analysis.  The degree of influence had to be established in order to explain the 

unexpected results and correlations obtained in the primary financial analysis. 

 

4.4.1 CORRELATIONS ON ACTUALS 

Below is a table of the correlations calculated on the all the actual figures that were obtained 

after each month ended.  These include primary and secondary financial analysis factors. 
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Table 11:  Correlation matrix 

 

Given the nature of this study, special attention was given to items that can and will influence 

profitability (expressed as PBIT in the table). 

The items marked in green had high correlations and/or were found necessary to be discussed 

given the nature of the study.  Although some other values are also high, they follow the same 

trend as some of the others and are therefore not discussed separately.  Furthermore, as seen 

in Table 11, the relationships between NSC and the different feed ingredient prices are not 

discussed, since the effect of the different specific feed ingredient prices on PBIT would be 

through the effect of the feed price on cost, and not on product price, as indicated in the NSV 

figures. 

4.4.1.1 NSV & PBIT 

NSV and PBIT had a positive correlation with a correlation coefficient factor of 0.69.  

This positive correlation was expected as the higher the selling price, normally, the 

better/higher the profit – depending on the cost structure.  The selling price is to a large degree 

dependent on market conditions, especially for poultry products.  The company does have 

some degree of control over the prices and as costs are increasing, so the price can be 

adjusted to compensate.   The R2 for these two factors was 0.2869. The higher the R2 value, 

the higher the predictability of one factor towards the other.  
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Therefore, although there is a high correlation, the predictability is lower than expected by the 

researcher.  See the graph of these two factors below: 

 

Figure 9: Scatter graph of NSV vs PBIT 

  

The slope of the linear line is quite steep in a positive direction. 

The correlation indicates that the lower the net sales value that was obtained for the month, 

the lower the profit before income tax was.  This was expected, as the higher the prices 

obtained out of the market, given stable or lower costs, the profit will be higher.  To analyse 

this expected result, two linear regressions were carried out on the data:  Firstly, NSV was 

used as the independent variable and PBIT as the dependent variable to determine whether 

NSV has a significant influence on PBIT.  The regression output is given in the table below. 
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Table 12: Regression results: NSV (independent) vs PBIT (dependent) 

 

The large beta-coefficient value is indicative that NSV indeed has a causal influence on PBIT.  

The high p-value of more than 0.05 indicates that the result is not statistically significant though. 

Following this, a linear regression analysis was carried out on the same dataset with PBIT set 

as the independent variable and NSV as the dependent variable, to determine whether there 

is a causal influence of PBIT on NSV.  The output is given in the table below. 
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Table 13:  Regression results: PBIT (independent) vs NSV (dependent) 

 

The large beta-coefficient value is indicative that PBIT does have a causal influence on NSV.  

The high p-value of more than 0.05 indicates that the result is not statistically significant though. 

Although not statistically significant, it can be said that NSV and PBIT do have a causal 

influence on each other. 

 

4.4.1.2 CHICK PRICE & PBIT 

Chick price and BPIT had a negative correlation with a correlation coefficient factor of -0.79  

This negative correlation was expected as a high purchasing price of chicks will increase input 

costs and will therefore lower profits.  The R2 for these two factors was 0.0379. The higher the 

R2 value, the higher the predictability of one factor towards the other.  Therefore, although 

there is a high negative correlation, the predictability is lower than expected by the researcher.  

See the graph of these two factors below. 
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Figure 10:  Scatter graph of chick price vs PBIT 

 

The slope of the linear line is declining, indicating a negative correlation. 

The correlation indicates that the higher the chick prices for the month, the lower the profit 

before income tax.  Please note that these chick prices indicate the prices that were paid for 

chickens to be slaughtered, seen here as raw material to the slaughtering process.  This was 

expected, as the higher the chick price, or input costs are, the lower the profit will be.  To 

analyse this expected result, two linear regressions were carried out on the data: Firstly, chick 

price was used as the independent variable and PBIT as the dependent variable to determine 

whether chick price has a significant influence on PBIT.  The regression output is given in the 

table below. 
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Table 14: Regression results: Chick price (independent) vs PBIT (dependent) 

 

The large beta-coefficient value is indicative that chick price indeed has a causal influence on 

PBIT.  The high p-value of more than 0.05 indicates that the result is not statistically significant 

though. 

Following this, a linear regression analysis was carried out on the same dataset with PBIT set 

as the independent variable and chick price as the dependent variable, to determine whether 

there is a causal influence of PBIT on chick price.  The output is given in the table below: 

Table 15: Regression results: PBIT (independent) vs chick price (dependent) 
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The large beta-coefficient value is indicative that PBIT does have a causal influence on chick 

price.  The high p-value of more than 0.05 indicates that the result is not statistically significant 

though. 

Although not statistically significant, it can be said that chick price and PBIT do have a causal 

influence on each other. 

 

4.4.1.3 FEED PRICE & PBIT 

Feed prices and BPIT had a negative correlation with a correlation coefficient factor of -0.71  

This negative correlation was expected as a high feed cost will increase input costs, and this 

will lower profits.  The R2 for these two factors was 0.5031. The higher the R2 value, the higher 

the predictability of one factor towards the other.  Therefore, there is a high negative correlation 

and the predictability is also high.  This factor will greatly influence profitability of the business.  

See the graph of these two factors below: 

 

Figure 11: Scatter graph of feed prices vs PBIT 

 

The slope of the linear line is quite steep declining, indicating a strong negative correlation. 

The correlation indicates that the higher the feed prices for the month, the lower the profit 

before income tax.  This factor was mentioned by all the interviewees as the single most 

important factor that influences profitability in the poultry industry.   
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This negative correlation was expected, as the higher the feed price, or input costs are, the 

lower the profit will be.  To analyse this expected result, two linear regressions were carried 

out on the data: Firstly, feed price was used as the independent variable and PBIT as the 

dependent variable to determine whether feed price has a significant influence on PBIT.  The 

regression output is given in the table below: 

Table 16:  Regression results: Feed price (independent) vs PBIT (dependent) 

 

The large beta-coefficient value is indicative that chick price indeed has a causal influence on 

PBIT.  The high p-value of more than 0.05 indicates that the result is not statistically significant 

though. 

Following this, a linear regression analysis was carried out on the same dataset with PBIT set 

as the independent variable and feed price as the dependent variable, to determine whether 

there is a causal influence of PBIT on feed price.  The output is given in the table below: 
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Table 17: Regression results: PBIT (independent) vs feed price (dependent) 

 

The large beta-coefficient value is indicative that PBIT does have a causal influence on feed 

price.  The high p-value of more than 0.05 indicates that the result is not statistically significant 

though. 

Although not statistically significant, it can be said that feed price and PBIT do have a causal 

influence on each other. 

 

4.4.1.4 FEED PRICE & MAIZE PRICE 

With the strong correlation between the feed price and the PBIT, further investigation was done 

to establish the items that make up the feed price.  It was found that feed mainly consists of 

maize and soybean.  Therefore, the correlations between these were also analysed.  Feed 

prices and maize price had a very strong positive correlation with a correlation coefficient factor 

of 0.94  

This positive correlation was expected as the higher the maize price, the higher the feed price 

will be.  Maize form the bulk/majority ingredient of the feed in totality.  The R2 for these two 

factors was very high with a value of 0.8843. The higher the R2 value, the higher the 

predictability of one factor towards the other.  Therefore, with this strong positive correlation, 

and the high predictability, these factors will have a very high influence on profitability in 

general.  See the graph of these two factors below: 
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Figure 12:  Scatter graph of maize price vs feed price 

The slope of the linear line is steeply inclining, indicating a very strong positive correlation. 

The correlation indicates that the higher the maize prices for the month, the higher the feed 

price will be.  This correlation was expected, as the higher the maize price is, the higher the 

feed price will be.  To analyse this expected result, two linear regressions were carried out on 

the data: Firstly, maize price was used as the independent variable and feed price as the 

dependent variable to determine whether maize price has a significant influence on feed price.  

The regression output is given in the table below. 

Table 18: Regression results: Maize price (independent) vs feed price (dependent) 
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The small beta-coefficient value of 0.95 indicates a small positive causal influence of maize 

price on feed price.  The high p-value of more than 0.05 indicates that the result is not 

statistically significant. 

Following this, a linear regression analysis was carried out on the same dataset with feed price 

set as the independent variable and maize price as the dependent variable, to determine 

whether there is a causal influence of feed price on maize price.  The output is given in the 

table below: 

Table 19:  Regression results: Feed Price (independent) vs Maize Price (dependent) 

 

The small beta-coefficient value of 0.92 indicates a small positive causal influence of feed price 

on maize price.  The high p-value of more than 0.05 indicates that the result is not statistically 

significant though. 

Although not statistically significant, it can be said that feed price and maize price do have a 

causal influence on each other. 

 

4.4.1.5 FEED PRICE & SOYBEAN PRICE 

The other main ingredient of the feed is soybean.  Therefore, the correlations between soybean 

and feed prices were also analysed.  Feed prices and soybean price had a positive correlation 

with a correlation coefficient factor of 0.71  
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This positive correlation was expected as the higher the soybean price, the higher the feed 

price will be.  Soybean is the other bulk/majority ingredient of the feed, although less than 

maize.  The R2 for these two factors was 0.0625. The higher the R2 value, the higher the 

predictability of one factor towards the other.  Therefore, although there is a strong positive 

correlation, the predictability is lower than expected by the researcher.  See the graph of these 

two factors below: 

 

Figure 13:  Scatter graph of Soybean Price vs Feed Price 

\ 

The slope of the linear line is inclining, indicating a positive correlation. 

The correlation indicates that the higher the soybean prices for the month, the higher the feed 

price will be.  This correlation was expected, as the higher the soy price is, the higher the feed 

price will be.  To analyse this expected result, two linear regressions were carried out on the 

data: Firstly, soy price was used as the independent variable and feed price as the dependent 

variable to determine whether soy price has a significant influence on feed price.  The 

regression output is given in the table below. 

  



 

64 

Table 20:  Regression results: Soy price (independent) vs feed price (dependent) 

 

The small beta-coefficient value of 0.22 indicates a small positive causal influence of soy price 

on feed price.  The p-value of just more than 0.05 indicates that the result is not statistically 

significant. 

Following this, a linear regression analysis was carried out on the same dataset with feed price 

set as the independent variable and soy price as the dependent variable, to determine whether 

there is a causal influence of feed price on soy price.  The output is given in the table below: 

 

Table 21: Regression results: Feed price (independent) vs soy price (dependent) 
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The small beta-coefficient value of 0.28 indicates a very small positive causal influence of feed 

price on soy price.  The p-value of just more than 0.05 indicates that the result is not statistically 

significant though. 

Although not statistically significant, it can be said that feed price and soy price do have a very 

small causal influence on each other. 

 

4.4.1.6 MAIZE PRICE & PBIT 

With the strong correlation between the feed price and the PBIT as well as the strong 

correlation between the maize price and the feed price, further investigation was done to 

establish the level of correlation between the maize price and PBIT.  Maize prices and PBIT 

had a negative correlation with a high negative correlation coefficient factor of -0.76  

This strong negative correlation was expected as the higher the maize price, the higher the 

feed price and therefore the lower the profit, as costs will increase.  The R2 for these two factors 

was 0.5831. The higher the R2 value, the higher the predictability of one factor towards the 

other.  Therefore, there is a strong negative correlation, and the predictability is also high, 

indicating that the maize price will have a strong influence on the business.  See the graph of 

these two factors below:  

 

Figure 14: Scatter graph ofmMaize price vs PBIT 
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The slope of the linear line has a strong decline, indicating a strong negative correlation. 

The correlation indicates that the higher the maize prices for the month, the lower the PBIT will 

be.  This factor was mentioned by all the interviewees as the biggest influence on profitability 

in the poultry industry.  This negative correlation was expected, as the higher the maize price, 

or input costs are, the lower the profit will be.  To analyse this expected result, two linear 

regressions were carried out on the data: Firstly, maize price was used as the independent 

variable and PBIT as the dependent variable to determine whether maize price has a 

significant influence on PBIT.  The regression output is given in the table below: 

Table 22:  Regression results: Maize Price (independent) vs PBIT (dependent) 

 

The large beta-coefficient value is indicative that maize price indeed has a causal influence on 

PBIT.  The high p-value of more than 0.05 indicates that the result is not statistically significant 

though. 

Following this, a linear regression analysis was carried out on the same dataset with PBIT set 

as the independent variable and maize price as the dependent variable, to determine whether 

there is a causal influence of PBIT on maize price.  The output is given in the table below: 
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Table 23:  Regression results: PBIT (independent) vs maize price (dependent) 

 

The large beta-coefficient value is indicative that PBIT does have a causal influence on maize 

price.  The high p-value of less than 0.05 indicates that the result is statistically significant. 

 

4.4.2 CONCLUSION ON SECONDARY FINANCIAL ANALYSIS 

The following additional correlations were done: 

• NSV & PBIT (net sales value & profit before income tax) 

• Chick price & PBIT   

• Feed price & PBIT 

• Feed price & maize price 

• Feed price & soybean price 

• Maize price & PBIT 

The results of these additional correlations were expected.  The researcher was surprised by 

the strong correlations that exist between some of these factors and the correlation that some 

factors have on the profitability of the business.  To confirm the statistical significance of these 

regressions, the beta-coefficient and the p-values were determined for different factors against 

each other.   
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The following findings were made: 

• The net sales value has a causal influence on PBIT, although it is not statistically 

significant. 

• The PBIT has a causal influence on net sales value, although it is not statistically 

significant. 

• The chick price has a causal influence on PBIT, although it is not statistically significant. 

• The PBIT has a causal influence on chick price, although it is not statistically significant. 

• The feed price has a causal influence on PBIT, although it is not statistically significant. 

• The PBIT has a causal influence on feed price, although it is not statistically significant. 

• The maize price has a causal influence on feed price, although it is not statistically 

significant. 

• The feed price has a causal influence on maize price, although it is not statistically 

significant. 

• The soy price has a causal influence on feed price, although it is not statistically 

significant. 

• The feed price has a causal influence on soy price, although it is not statistically 

significant. 

• The maize price has a causal influence on PBIT, although it is not statistically significant. 

• The PBIT has a causal influence on maize price, and it was found statistically significant. 

The conclusion can be made that the factors in the secondary financial analysis have such a 

strong correlation and high predictability – although most were found to be not statistically 

significant, and specifically the feed price on profitability, that the unexpected results found 

during the primary financial analysis are explained by the secondary financial analysis. 

It is now clear that there are factors that have a larger influence on profitability than inventory 

and forecasting, specifically for this poultry abattoir.  Based on the findings of the secondary 

financial analysis, the researcher found it necessary to investigate the correlation between the 

actual financial figures and the budgeted financial figures. 

 

4.5 CORRELATIONS BETWEEN ACTUALS vs BUDGETS 

During the analysis of the data and figures as well as the analysis of the correlations between 

the different items evaluated, it became apparent that some financial figures, such as PBIT, 
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sometimes had negative values.  Further to that, the formulas used to calculate the chi-values 

were directly influenced by these negative values.   

Furthermore, problems were experienced where the PBIT values were correlated to, for 

instance, the NSV.  The PBIT values were typically in the millions and the NSVs were typically 

quite low – between R15.00 and R23.00 per kilogram of product.  

The way the expected values are calculated, as per literature, to obtain the chi-value, 

sometimes led to a negative NSV value, like when the PBIT was negative, which is not practical 

or applicable.  Therefore, is was decided to calculate the correlation between the budget 

figures and the actual figures – specifically for financial results that cannot be a negative value, 

such as NSV or Feed prices.  

  

4.5.1 PBIT: EXPECTED vs BUDGET vs ACTUAL 

Below are graphs to display and compare the PBIT in terms of the calculated expected-, 

budget- and actual figures, obtained from the data gathered. 

 

Figure 15:  PBIT Variants with expected figure 

Because the PBIT figure is so large, the calculated expected figures and the actual figures are 

directly on top of each other on the graph.  Please note the orange markers on the graph 

underneath the blue line.  
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Figure 16:  PBIT variants budget vs actual 

 

In this graph, the PBIT calculated expected values are excluded.  Only the actual and budgeted 

PBIT values are graphed.  From the graph, it is clear that the budget and the actuals are at 

times quite far apart.  The accuracy of the budgeting process is therefore questionable.  The 

correlation between the budgeted PBIT and the actual PBIT was found relatively low at a 

correlation coefficient of only 0.312.  The correlation between the actual PBIT and the 

calculated expected PBIT was found to be almost perfectly correlated with a correlation 

coefficient of almost a perfect 1.00  The way the expected value is calculated, based on 

literature, causes the PBIT, because the figure is so big, to be almost 1.00. 

 

4.5.2 NSV: EXPECTED vs BUDGET vs ACTUAL 

Below are graphs to display and compare the NSV in terms of the calculated expected-, 

budget- and actual figures, obtained from the data gathered. 
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Figure 17: NSV variants with expected figure 

 

Because the expected NSV is calculated making use of the PBIT figure, the calculated NSV 

figure is totally skew and inaccurate, sometimes being a negative figure and sometimes with 

huge variances, in line with that of the PBIT.  Note how close the NSV budget line is to that of 

the NSV actual line on this graph. 

 

Figure 18: NSV variants budget vs actual 
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In this graph, the NSV calculated expected values are excluded.  Only the actual and budgeted 

NSV values are graphed.  From the graph, it is clear that the budget and the actuals are mostly 

quite close to each other.  The budgeting process of the NSV seems to be in order.  The 

correlation between the budgeted NSV and the actual NSV was found to be significant with a 

correlation coefficient of 0.705.  The correlation between the actual NSV and the calculated 

expected NSV was found to be 0.692 

 

4.5.3 CHICK PRICES: EXPECTED vs BUDGET vs ACTUAL 

Below are graphs to display and compare the chick prices in terms of the calculated expected, 

budget- and actual figures, obtained from the data gathered. 

 

Figure 19: Bird prices variants with expected figure 

 

Because the expected bird price is calculated making use of the PBIT figure, the calculated 

bird prices figure is totally skew and inaccurate, sometimes being a negative figure and 

sometimes with huge variances, in line with that of the PBIT.  Note how close the bird price 

budget line is to that of the NSV actual line on this graph. 
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Figure 20:  Bird prices variants budget vs actual 

 

In this graph, the bird price calculated expected values are excluded.  Only the actual and 

budgeted bird price values are graphed.  From the graph, it is clear that the budget and the 

actuals are mostly quite close to each other.  The budgeting process of the bird prices seems 

to be in order.  The correlation between the budgeted bird prices and the actual bird prices 

was found to be significant with a correlation coefficient of 0.504.  The correlation between the 

actual bird prices and the calculated expected bird prices was found to be -0.786.  This 

negative correlation was caused by the negative PBIT figures used in the calculations. 

 

4.5.4 FEED PRICES: EXPECTED vs BUDGET vs ACTUAL 

Because the expected feed prices are calculated making use of the PBIT figure, the calculated 

feed prices figure is totally skew and inaccurate, sometimes being a negative figure and 

sometimes with huge variances, in line with that of the PBIT.  Note how close the feed prices 

budget line is to that of the feed prices actual line on this graph. 
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Figure 21: Feed prices variants with expected figure 

 

Because the expected feed price is calculated making use of the PBIT figure, the calculated 

feed prices figure is totally skew and inaccurate, sometimes being a negative figure and 

sometimes with huge variances, in line with that of the PBIT.  Note how close the feed price 

budget line is to that of the NSV actual line on this graph, with only the period from June 2017 

to April 2018 that was significantly lower. 

 

Figure 22: Feed prices variants budget vs actual 
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In this graph, the feed price calculated expected values are excluded.  Only the actual and 

budgeted feed price values are graphed.  From the graph, it is clear that the budget and the 

actuals are mostly quite close to each other, except for the period from June 2017 to April 2018 

that was significantly lower.  The budgeting process of the feed prices seems to be in order.  

The correlation between the budgeted feed prices and the actual feed prices was found to be 

significant with a correlation coefficient of 0.878.  The correlation between the actual feed 

prices and the calculated expected feed prices was found to be -0.709.  This negative 

correlation was caused by the negative PBIT figures used in the calculations. 

 

4.5.5 MAIZE PRICES: EXPECTED vs BUDGET vs ACTUAL 

Because the expected maize prices are calculated making use of the PBIT figure, the 

calculated maize prices figure is totally skew and inaccurate, sometimes being a negative 

figure and sometimes with huge variances, in line with that of the PBIT.  Note how close the 

maize prices budget line is to that of the maize prices actual line on this graph. 

 

Figure 23: Maize prices variants with expected figure 

 

Because the expected maize price is calculated making use of the PBIT figure, the calculated 

maize price figure is totally skew and inaccurate, sometimes being a negative figure and 

sometimes with huge variances, in line with that of the PBIT.  

A
p

r-
1

6

Ju
n

-1
6

A
u

g-
1

6

O
ct

-1
6

D
ec

-1
6

Fe
b

-1
7

A
p

r-
1

7

Ju
n

-1
7

A
u

g-
1

7

O
ct

-1
7

D
ec

-1
7

Fe
b

-1
8

A
p

r-
1

8

Ju
n

-1
8

A
u

g-
1

8

O
ct

-1
8

D
ec

-1
8

Fe
b

-1
9

A
p

r-
1

9

Ju
n

-1
9

A
u

g-
1

9

O
ct

-1
9

D
ec

-1
9

Fe
b

-2
0

A
p

r-
2

0

Ju
n

-2
0

R
an

d
 V

al
u

e

Months

Maize Prices Varients with expected figure

Maize Prices Expected Maize Prices Budget Maize Prices Actual



 

76 

Note how close the maize price budget line is to that of the maize price actual line on this 

graph, with only the period from June 2017 to April 2018 that was significantly lower. 

 

Figure 24: Maize prices variants budget vs actual 

 

In this graph, the maize price calculated expected values are excluded.  Only the actual and 

budgeted maize price values are graphed.  From the graph, it is clear that the budget and the 

actuals are mostly quite close to each other, except for the period from June 2017 to April 2018 

that was significantly lower.  The budgeting process of the feed prices seems to be in order.  

The correlation between the budgeted maize prices and the actual maize prices was found to 

be significant with a correlation coefficient of 0.783.  The correlation between the actual maize 

prices and the calculated expected maize prices was found to be -0.764.  This negative 

correlation was caused by the negative PBIT figures used in the calculations. 

 

4.5.6 CONCLUSION ON CORRELATION BETWEEN ACTUALS vs BUDGETS 

Except for PBIT, most of the factors evaluated have a very good correlation between die 

budgeted figure and the actual figure.  The PBIT, however, has a major role to play in all the 

calculations, as everything is measured against the PBIT.  The fact that the PBIT figures are 

so big, as well as the fact that numerous of the PBIT figures are negative, does make the 

calculation of the expected figures on all factors inaccurate and not ideal to use.  
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It needs to be stated that the budgeted figures are based on assumptions of what will happen, 

which, in all practicality, is a forecasting process.  The purpose of this study was primarily to 

investigate the influence of forecasting. 

 

4.6 HYPOTHESES, CHI-SQUARE AND CRAMER’s V VALUES 

The relationship between the two categorical variables was compared by making use of the 

chi-square statistic.  The statistic was calculated by looking up the figure in a chi-square table.  

The given information utilised to look up the statistic was the degrees of freedom and the 

probability (Stephanie, 2020).  As the data consist of 51 consecutive months, and two variables 

were used at a time, the degrees of freedom were calculated as 50.  The probability used was 

0.95  The chi-square value looked up in the table was 67.505 (NIST/SEMATECH, 2012). 

The hypotheses were tested for each correlation and found to be as listed below.  

 

4.6.1 PBIT & NSV 

H0:  PBIT and NSV are independent 

H1:  PBIT and NSV are NOT independent 

Chi  =  4.467 

Degrees of freedom  =  50 

Critical value  =  67.505 

 

Chi stat < Chi crit:  REJECT H0 

There is therefore a relationship between PBIT and NSV 

Numbers of rows:  51 

Numbers of columns:  2 

q:  2 

Cramer’s V:  0.000126 
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4.6.2 PBIT & CHICK PRICES 

H0:  PBIT and CHICK PRICES are independent 

H1:  PBIT and CHICK PRICES are NOT independent 

Chi  =  2.07 

Degrees of freedom  =  50 

Critical value  =  67.505 

 

Chi stat < Chi crit:  REJECT H0 

There is therefore a relationship between PBIT and CHICK PRICES 

Numbers of rows:  51 

Numbers of columns:  2 

q:  2 

Cramer’s V:  8.588 

 

4.6.3 PBIT & FEED PRICES 

H0:  PBIT and FEED PRICES are independent 

H1:  PBIT and FEED PRICES are NOT independent 

Chi  =  3,864.36 

Degrees of freedom  =  50 

Critical value  =  67.505 

 

Chi stat > Chi crit:  REJECT H1 

There is therefore NOT a relationship between PBIT and FEED PRICES 

Numbers of rows:  51 

Numbers of columns:  2 

q:  2 

Cramer’s V:  0.003971 

  



 

79 

4.6.4 PBIT & MAIZE PRICES 

H0:  PBIT and MAIZE PRICES are independent 

H1:  PBIT and MAIZE PRICES are NOT independent 

Chi  =  1,879.15 

Degrees of freedom  =  50 

Critical value  =  67.505 

 

Chi stat > Chi crit:  REJECT H1 

There is therefore NOT a relationship between PBIT and MAIZE PRICES 

Numbers of rows:  51 

Numbers of columns:  2 

q:  2 

Cramer’s V:  0.002685 

 

4.6.5 PBIT & TOTAL STORE VALUE 

H0:  PBIT and TOTAL STORE VALUE are independent 

H1:  PBIT and TOTAL STORE VALUE are NOT independent 

Chi  =  -3,744,726,738.53 

Degrees of freedom  =  50 

Critical value  =  67.505 

 

Chi stat < Chi crit:  REJECT H0 

There is therefore a relationship between PBIT and TOTAL STORE VALUE 

Numbers of rows:  51 

Numbers of columns:  2 

q:  2 

Cramer’s V:  0.832575 
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4.6.6 PBIT & STOCK AVAILABILITY 

H0:  PBIT and STOCK AVAILABILITY are independent 

H1:  PBIT and STOCK AVAILABILITY are NOT independent 

Chi  =  -125.92 

Degrees of freedom  =  50 

Critical value  =  67.505 

 

Chi stat < Chi crit:  REJECT H0 

There is therefore a relationship between PBIT and STOCK AVAILABILITY 

Numbers of rows:  51 

Numbers of columns:  2 

q:  2 

Cramer’s V:  0.832575 

 

4.6.7 TURNOVER & STOCK AVAILABILITY 

H0:  TURNOVER and STOCK AVAILABILITY are independent 

H1:  TURNOVER and STOCK AVAILABILITY are NOT independent 

Chi  =  0.33 

Degrees of freedom  =  50 

Critical value  =  67.505 

 

Chi stat < Chi crit:  REJECT H0 

There is therefore a relationship between TURNOVER and STOCK AVAILABILITY 

Numbers of rows:  51 

Numbers of columns:  2 

q:  2 

Cramer’s V:  5.68 
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4.6.8 PBIT & PERSONNEL 

H0:  PBIT and PERSONNEL are independent 

H1:  PBIT and PERSONNEL are NOT independent 

Chi  =  -200,657.92 

Degrees of freedom  =  50 

Critical value  =  67.505 

 

Chi stat < Chi crit:  REJECT H0 

There is therefore a relationship between PBIT and PERSONNEL 

Numbers of rows:  51 

Numbers of columns:  2 

q:  2 

Cramer’s V:  0.026685 

 

4.7 CONCLUSION FOR CHAPTER 4 

In conclusion, it can be said that some unexpected correlations arise, but there were also some 

expected correlations established.  At the same time, there were some causal relationships 

established.  The statistically significant levels were also established. 

The correlations and regressions are in line with what the interviewees said, and it was 

established that the feed price and more specifically the maize price had the biggest influence 

on profitability in the poultry industry.  This correlation and influence are so strong that the 

inventory levels and the % stock availability do not show any correlation to profitability in the 

data used.  Although a large beta-coefficient was found, it was not statistically significant. 

Although the correlation between stores value and % stock availability toward PBIT and 

turnover is unexpectedly negative, it does not void the principal that lower costs will increase 

profits.  In theory, the profits would have been much lower if the inventory levels were extra 

ordinarily high and/or if the % stock availability was extra ordinarily low.  The other factors that 

have very strong correlation with profit, such as feed price and specifically maize prices, over-

shadow this correlation. 
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Although the lagging effect was also investigated during the analysis of the correlations, no 

mentionable lagging effect of different factors could have been established compared to each 

other.  It can therefore be said that the data used are a true reflection of accurate cost allocation 

by this company’s financial department in the month of occurrence. 

It was also established that, overall, the budgeting process is fairly accurate as most of the 

factors looked at correlated very well between the budget figures and the actual result figures, 

with the only exception to be the PBIT. 

In conclusion, three themes of concern, which were not expected at the start of this study, were 

identified during the analysis process. Theme 1: The importance of forecasting in inventory 

management is underestimated as, to date, no formal forecasting model has been introduced 

to be used in the business.  Theme 2: The staff at the procurement function need to be upskilled 

to be able to utilise more complex forecasting models as, to date, all forecasting has only been 

done on normal Excel spreadsheets.  Theme 3: Forecasting of other factors than that of 

inventory control needs to be improved, as these factors have a major influence on the 

business. 
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CHAPTER 5: RESEARCH FINDINGS AND RECOMMENDATIONS 

5.1 INTRODUCTION 

The results and findings of the different analyses will be discussed in this chapter.  The problem 

statement and study objectives were evaluated and compared to the findings of this study.  In 

the end, a conclusion will be drawn to establish to what degree the study reaches its objectives 

and answered the problem statement. 

The literature review gave a solid basis to work from as the literature study was done using 

reputable sources with good insight.  This can now be weighted up against findings made in 

this study by comparing the literature to the interviewees’ responses and the technical 

analyses’ results done on the reports and figures that were gathered. 

Explanations of why all the technical analysis correlations are not in line with literature were 

given and further investigation on this was done.  Maximising profitability will always be the 

main focus of any business and ways to do that will be established and striven towards at all 

times.   

In the study done, the impact of inaccurate raw material forecasting could not have been 

established, as there are other factors that have a far greater influence on profitability than 

inventory levels and out-of-stock situations.  The influence of over-stocked situations is 

discussed, but even that bears a minimal effect on overall profitability in comparison to other 

factors.  This does not mean one should not focus on these factors as, in the end, it all adds 

up and only when all are aligned, then profitability will be maximised to the fullest. 

 

5.2 ANALYSING AND DESCRIBING RESULTS 

With the technical analysis done, it was found that there are strong correlations between PBIT 

and numerous factors.  The factors with the highest correlation to PBIT were chick prices, feed 

prices (which include maize prices) and NSV.  The store value of the dry goods store and the 

engineering store does have a positive correlation (this is against expectation), but it is much 

lower than other factors – indicating that the profitability of the company is therefore more 

dependent on other factors rather than inventory levels.  In fact, the other factors have such a 

big influence on profitability that the inventory levels’ influence is almost not mentionable.  This 

is not supported by literature. 
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The objective of this study was to determine the potential influence of accurate raw material 

inventory forecasting on profitability.  From literature, there is a potential influence between 

these factors.  From this analysis, the correlation can be seen, but as mentioned by all the 

interviewees, there is a stronger correlation between profitability (PBIT) and highly correlated 

input costs (such as chick prices and feed prices) as well as NSV. 

 

5.3 ANSWERING THE RESEARCH QUESTIONS 

It is well established by the analysis done that accurate inventory forecasting does not have a 

significant influence on profitability in this company as there are other factors that have a far 

greater influence.  Nonetheless, the research questions need to be answered and evaluated. 

 

5.3.1 What are the general raw material inventory forecasting tools currently in use in 

the selected company? 

It was established that this company does not make use of any formal forecasting model or 

program.  Forecasting is based on making use of historical sales/usage data, considering 

minimum production run quantities of the suppliers.  This is also influenced by minimum and 

maximum stock levels dictated by available storage space.  This forecast is then compared to 

the production plan/sales forecast as supplied by the marketing team, and promotions, which 

might have a large impact, are then considered.  This is all done manually on Microsoft Excel®. 

Based on the literature study and the way the company approaches inventory forecasting of 

its raw materials, it can be said that the company makes use of the FIXED-PERIOD SYSTEM, 

as this system corresponds the closest to what is applied in practice in this company. 

 

5.3.2 Which raw material inventory forecasting tool best suits the fast-moving 

consumer goods industry and more specifically, a poultry abattoir? 

This research question will be best answered from the literature study, as there are no well-

established forecasting tools in the company used in this study.  Although it was not indicated 

in the correlation analysis, the carrying of inventory does have a negative effect on profitability.   
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Therefore, in theory, the less stock is carried in storage, the better – from a profitability point 

of view.  In that case, the suggestion is made that the best model to use for inventory 

forecasting will be the JUST-IN-TIME model.  This will keep the stock levels at the minimum 

level and will therefore have a positive effect on capital lying dormant in stores.  In practice 

and taking numerous aspects and factors into consideration, this will not be the best model for 

this specific company, for the following reasons: 

• Reitz, where this study was conducted, is situated in the rural area of the eastern Free 

State of South Africa. 

• No supplier is close by to do small and quick deliveries. 

• The local/provincial roads are not in good condition, often resulting in vehicle damage and 

breakdowns of delivery vehicles. 

• The local distribution network of trucks is not trustworthy and more often than not, does not 

keep to delivery slot times. 

• Bringing production to a standstill, because of raw material out-of-stock situation, has an 

enormous financial implication. 

• Unreliability of suppliers, not delivering order in full as ordered. 

It is the opinion of the researcher that the best model for raw material inventory forecasting to 

be used by this company used in this study will be the PROBABILISTIC MODEL. 

 

5.3.3 Why does the identified raw material inventory forecasting tool work best in the 

poultry abattoir industry and more specifically, Grain Field Chickens? 

There were several factors taken into account in order to recommend this raw material 

inventory forecasting tool for this company.  The researcher believes that the PROBABILISTIC 

MODEL will best suit the company as it has the following advantages that fit well with this 

company: 

• The demand for raw material is unknown, unstable, and difficult to predict with accuracy 

on a constant basis. 

• Lead times from suppliers to the company are not always constant. 

• Although this model makes use of difficult calculations, software programs can be 

purchased and used to make it easier to use. 

• This model is a good fit where influencing factors are changing continuously – typical of 

the poultry industry. 
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5.3.4 What are the pros and cons of each raw material inventory forecasting tool that 

was identified/discussed in this study? 

A variety of raw material inventory forecasting tools and models were discussed in detail in 

Chapter 2.  The following pros and cons were identified for the few raw material inventory 

forecasting models and tools that were evaluated in this study: 

• Economic order quantity (EOQ) 

o Advantage: 

▪ This model can practically be used for backordering 

▪ This model can handle different operational constraints 

o Disadvantage: 

▪ This model does make use of complex nonlinear calculations, which may be 

difficult to understand and apply by the user. 

• Economic production quantity model (EPQ) 

o Advantage: 

▪ This model is relatively simple to understand 

▪ This model makes use of relatively less and simple calculations 

o Disadvantage: 

▪ This model does not take into account reworking of products that might be 

defective and do not conform to standards 

• Just-in-time (JIT) 

o Advantage: 

▪ No storage is needed for inventory items, as it will be used as it is delivered. 

▪ The firm will make more money in the long term if it can get this to work correctly. 

o Disadvantage: 

▪ If the ordered inventory is not delivered just when needed, the total 

manufacturing unit comes to a standstill because of the lack of raw material. 

▪ Big losses may result in the total manufacturing line coming to a standstill 

▪ Reliable transport, distribution and deliveries are of the utmost importance, 

which is a general problem in South Africa. 
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• Production order quantity model 

o Advantage: 

▪ This model is good to use where and when there is a constant movement in 

inventory. 

▪ This model is also good to use when raw materials are received while finished 

products are been sold. 

o Disadvantage: 

▪ This model does not consider reworking of products that might be defective and 

do not conform to standards 

• Probabilistic models 

o Advantage: 

▪ This model is used where the demand for a product is not known. 

▪ This model is ideal to use when lead times are not always constant. 

o Disadvantage: 

▪ This model is based on calculations of probability distribution, which may be 

difficult for some people to do 

• Fixed-period models 

o Advantage: 

▪ Continuous inventory monitoring is not needed when this model is used as an 

order is only placed at the end of a specific, predetermined fixed period. 

o Disadvantage: 

▪ The order quantity is not always the same and out-of-stock situations might occur 

as stock is only counted after a fixed period. 

 

5.3.5 What is the potential influence that different inventory forecasting models can 

have on profitability? 

Given the different attributes of each inventory forecasting tool as discussed in Chapter 2, as 

well as the analysis of the data done in Chapter 4, with specific reference to the correlation 

that was drawn between store value, % stock availability and PBIT, it can be concluded that 

the accuracy of the raw material inventory forecasting does not play a pivotal role in the 

profitability of this specific company. 
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Although only theoretical, the cost of the inventory can be determined and the cost of carrying 

that inventory can be quantified.  Under other circumstances and if the company could have 

made use of a JUST-IN-TIME model, the theoretical benefit on profitability could have been 

calculated as follows: 

Table 24: Potential saving if JIT is used 

 

 

This is a purely theoretical and mathematical calculation and not obtainable for this specific 

company as explained earlier. 

 

5.3.6 Is Grain Field Chickens utilising inventory forecasting effectively to maximise 

profitability? 

NO, as Grain Field Chickens is not using any formal inventory forecasting model it can 

therefore not maximise profitability through inventory activities.  It is believed that there is an 

opportunity to do this, although this study finds that there are numerous other factors that have 

a far greater influence on profitability than inventory levels. 

These research questions are the study aim in question format.  The aim of the study was 

achieved by answering the research questions.  The researcher must state that the course of 

the study did lead to a new direction, with the result that additional factors were analysed and 

considered, which were not part of the original aim or research questions.  After the primary 

financial analysis, it became important to conduct interviews with relevant employees of the 

company, and after the interviews, it became important to do a secondary financial analysis – 

the data were already available.  From the company point of view, and to add value towards 

the company, this additional analysis was important to do to establish what is actually driving 

profitability. 
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5.4 LIMITATIONS OF THE STUDY 

Inventory forecasting and inventory management are a critical role and part of the company 

used in this study as well as the industry that this company is situated in.  The researcher found 

it fit to mention the following limitations that were experienced during this study. 

• The poultry industry is in the FMCG (fast-moving consumer goods) field.  To some degree, 

it is therefore expected that circumstances change often and quickly.  This is then also the 

case in this company used in this study, but even more so, the supply and demand of 

products are ever changing, making accurate forecasting even more unpredictable.  This 

changing demand happens at short intervals and without any warning.  This results in 

overstocking on some items when the demand is not there anymore and a shortage of raw 

material when the demand suddenly is abnormally high.  The only way to then prevent out-

of-stock situations is to keep enough buffer stock and thereby increase inventory for raw 

materials.   

• The outcome of this type of study might be different if using/studying another company, as 

this company is situated in a rural area of South Africa.  This does not only influence lead 

times for orders, but also order quantities, as a big enough load first needs to be made up 

before delivery can be done. 

• Much theoretical information is available on the topic researched, but only a limited quantity 

of practical research is available on this topic.  Limited research leaves this researcher with 

limited direction and guidelines on how to perform in- depth research on this topic in a 

practical sense. 

• The poultry industry was forced to stand together on issues such as product dumping, but 

at plant level, it is all for itself and the different facilities are not eager to share information 

such as financial statements and other figures that the researcher used in this study.  

Therefore, the researcher only made use of one company’s figures. 

• In the poultry industry, profitability is influenced in a much larger degree by other factors 

than by inventory levels, making it a difficult topic to research in this industry, leading to no 

clear conclusion as theoretically expected. 

• The results presented would have been much more explicit if the actual values were used, 

but this was unfortunately not allowed by the mandate given by the company to the 

researcher. 
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5.5 FINAL CONCLUSION 

In conclusion of this study, the researcher needs to consider whether inventory forecasting 

does influence profitability.  The immediate, logical and gut-feel answer will be an 

overwhelming YES!  In retrospect, it was learned that this is not easy to prove or to establish 

the impact that inventory forecasting has on profitability – for the poultry industry, anyway, as 

it pales against the influence that many other variables have on profitability. 

During this study, three approaches were followed.  The first was a thorough literature study 

to learn the different forecasting models and what the impact of inventory is on profitability.  

The researcher found this insightful.  The second approach was open-ended interviews with 

strategically identified stakeholders in the company as well as an expert opinion of a well-

recognised person in the industry.  All these interviewees have vast experience and knowledge 

of the poultry industry with many years of experience.  During these interviews, the researcher 

came to realise that there are more factors that influence profitability than just inventory levels.  

The third approach was the analysis of the financial figures.  During these analyses, the 

researcher came to realise to what extent other factors influence profitability, much more than 

inventory levels. 

It is the opinion of the researcher that inventory forecasting will influence profitability, but in the 

poultry industry, and more specifically for Grain Field Chickens, situated in a rural area, the 

influence on profitability is much bigger from other factors than that of inventory forecasting 

and inventory levels.  

Given the fact that the poultry industry is a high-volume low margin industry, it is important to 

save all costs where possible.  With that said, it is important to control and manage inventory 

levels to the lowest possible level to maximise profitability, even if it is only the case from a 

literature point of view, as well as managing the other larger contributors to profitability at the 

same time. 

The researcher believes that the PROBABILISTIC MODEL will best suit this specific company 

in order to do accurate raw material inventory forecasting.  This model is ideal, as it fit the 

circumstances of the company the best, taking into consideration: 

• The demand for raw material is unknown, unstable and difficult to predict with accuracy on 

a constant basis. 

• Lead times from suppliers to the company are not always constant. 

• Although this model makes use of difficult calculations, software programs can be 

purchased and used to make it easier to use. 
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• This model is a good fit where influencing factors are changing continuously – typical of 

the poultry industry. 

 

5.6 RECOMMENDATIONS FOR FURTHER RESEARCH 

Numerous factors influence the profitability of a business in the poultry industry.  Although 

there is no doubt that inventory forecasting will influence profitability for a business, there are 

other factors that do have a much larger/bigger influence.  Further research on this topic can 

be undertaken on an abattoir that is not situated in such a rural area such as Grain Field 

Chickens is, to see the effect that lower inventory levels have on profitability.  An abattoir that 

is situated in or close to the city will be able to carry much less inventory as delivery lead times 

and delivery lot sizes will be significantly lower. 

Another interesting topic to possibly investigate is the influence of inventory on cashflow, and 

not just profitability as such.  This might be a more applicable approach than the influence of 

inventory on profitability, especially because there are so many directly influencing factors on 

profitability in the poultry industry. 

Further research on the current topic can also be undertaken on a business that does not have 

so many other influencing factors on profitability – a business that is largely influenced by 

inventory levels in terms of profitability; a business that is in the storage of goods industry.  In 

such a study, a more direct and clearer conclusion of the impact of inventory levels will be 

seen. 
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