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Abstract

This research aimed to assess and investigate the key determinants of profitability among car manufacturing companies that operate in the UK including BMW, Jaguar Land Rover, Porsche, Ford and Toyota. The research was conducted by using data collected from the annual reports of these companies for a period of time of six years, starting from 2013 until 2018. The main objectives for this research included determining and evaluating the impact of the profitability factors that affect the chosen car manufacturing companies. In order to do this the researcher has collected panel data for a period of six years for each company from which thirty observations have been taken. In order to analyse the determinants of profitability among the chosen companies the independent variables chosen for this research include such as gross ratio, net profitability ratio, current ratio, quick ratio, asset turnover ratio, inventory turnover ratio, debt to equity ratio and debt to capital ratio. The dependant variables include the Return on Equity (ROA) or the Return on Asset (ROE) ratios for each company. 
From the regression analysis conducted it can be said that these variables have got a significant impact upon the profitability level of each company. From the data calculated and based on the regression analysis results it can be stated that a positive correlation between the following independent variables (current assets ratio, assets turnover ratio, debt to equity ratio, quick ratio, and the inventory turnover ratio in days) and profitability exists. The other independent variables including the inventory turnover ratio and debt to capital ratio showed to have a negative correlation with profitability or the dependent variable, which in that case was the ROE ratio. It is worth to mention that these variable deviate from industry to industry as well as from car manufacturing companies to other rivals and this might come as a result of demand, market share, trends and customer needs. 
Considering the results from the regression analysis, it was suggested to the companies to these ratios should be improved if needed as well to introduce a asset management plan along with plan for balancing the equity and the debt within the organisation in order to ensure improvement in the profitability. Another suggestion was for the chosen companies to consider the external factors that might impact the profitability, especially in the automotive industry with all the environmental issues that have arisen recently and the electric drive cars. Therefore these companies should implement internal and external business strategies that boost productivity and increase profitability. 
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part 1
[bookmark: _Toc22290472]Introduction

1.1 [bookmark: _Toc22290473]Research Title 

The determinants of profitability within the car manufacturing companies, a case study on BMW, Jaguar Land Rover, Porsche, Ford and Audi.

1.2 [bookmark: _Toc22290474]Research background

Car manufacturing and the automotive industry are an essential economic and industrial force worldwide, producing around 78.6 million cars per year as of 2017 and being responsible for consuming around half of the worlds’ oil. (I. Wagner 2017) 
 According to Ashley Wickham (2017) in his article he outlines that the car manufacturing industry employees about 15 million skilled employees, including here engineers in electronic designing and engine assembly as well as car test managers. However due to the rapid expansion and the increased demand in this industry there is always a need for more skilled employees and engineers to work for this industry. 	
As far as the UK is concerned there are around 186,000 direct employees in the car manufacturing processes and there are a further 856,000 employees working for the automotive industry indirectly, making it this industry a vital component of British economy with a total turnover of £82 billion as of 2018. (SMMT, 2019)
BMW, a German car manufacturing company will be the main focus of this research. The BMW group is the parent company of BMW, Mini and Rolls Royce and it has a total of 7 production plants including the UK. Some of the main competitors for BMW include Ford, Porsche, Toyota, Land Rover Jaguar, Mercedes Benz, Volkswagen and Kia. 
With the demand for cars in general rising it is safe to say that the automotive industry is highly competitive especially with the technology moving at such a fast pace. On the other hand being a vital part of not only UK but worldwide economy it kind of pushes car manufacturing companies to be at the top of their game in terms of keeping up with the ecological, technological and social trend changes in order to adapt and increase their market share and profitability. 
In terms of the UK according to BBC during 2017 and 2018 there was a drop in new cars that were registered in those years compared to 2016 and that drop was equivalent to 6.8%, which is the biggest drop since the financial crises of 2008, when the number of new cars being purchased dropped by 11%. 
Such drop in new cars being purchased might be an indicator that the profits of any car manufacturing company might not be the same or higher than previous years. However taking in consideration the current UK political climate, it can be fair to say that this drop might have something to do with the low consumer confidence due to political uncertainty on regards to Brexit as well as due to the implementation of the petrol and diesel car ban by 2040 from the UK government. 
Though this new legislation is supposed to be on the customers benefit it can impact the profitability of the automotive companies. However there are other factors that might impact profitability. Government legislations such as the one mentioned above and other macroeconomic factors such as economic condition of the countries where a company operates, earning and savings for customers, ecological implementations as well as import and export duties and taxes for cars and oil. On the other hand there are also industry specific factors that affect the profitability of a car manufacturing company and these might include amount of borrowings, assets size and their use, liquidity of the company, investments being made in research and development and many more. These factors might have a positive or a negative impact upon the company and its profits, hence it is up to the company to try and manage these factor in order to minimise the impact that they might have in the company in the long run. 
The automotive industry in the UK is considered as somewhat stable, however more stability is required since the automotive companies are facing decline in new car sales for the past two years. This stability is required not only for the mere fact that it impacts the profitability of the company but because jobs and communities might be at stake if that particular automotive firm stops trading. (Hawes, M. 2018)

[bookmark: _Toc22290475]1.3	Research aim

The aim of this research is to investigate and critically assess the determinants of profitability among car manufacturing companies that operate in the UK including BMW, Jaguar Land Rover, Porsche, Ford and Toyota, with data collected from their annual reports from the years 2013– 2018.

[bookmark: _Toc22290476]1.4	Research objectives 

The determinants of profitability in the automotive industry are quite complex and different researchers have different views on regards to what impact the profitability of an car manufacturing company. However according to the research conducted by Schmidgall and DeFranco (2016) research the profitability ratios are merely used to illustrate and predict if a specific company will be able to make any profit in the future. This information can be used by investors and banks in order to see if the company is worth investing in or if it will be able to pay back any potential loan that they might be considering to take.
Furthermore in the research published by Cashwell, K., Copley, P. and Dugan, M. (2019) liquidity ratios are also found to not have a positive impact upon the profitability of an automotive company. However in the research produced by Chukwunweike V. (2014) it was stated that there is a possible positive correlation between the company’s current ratio and profitability. In this research it is stated that this positive correction between profitability and the current ratio comes a result of the funds that have been borrowed from the company. In this case borrowings allow a specific company to increase the expenses amount and in this case decrease the profitability figure. Another way to see the impact of borrowing money from the banks usually is the interest that needs to be paid and its impact on profitability. In general a company is expected to pay less cost of borrowing since banks usually offer lower interest rates compared to the investors and the return that they might expect if they invest money in a company, hence it would increase the profitability of the company if they borrowed from a bank, even though they are increasing their debt.  
On the other hand in the research published by Latha, M. & Rao, S. N. (2017) is was outlined that unlike other ratios the inventory turnover ratio was the one that did impact the profitability of a firm. According to their study an increase in the level of inventory turnover would result in an increase on the profitability for that specific firm or company. Since inventory turnover ratio is used to measure how quick the stock is sold, so when it increases it means that the company is selling stock quicker, hence it might lead to that company producing or purchasing new stock for sale ultimately leading to making more sales and potentially increasing the profitability of the firm. 

Considering the above information this research intends to pursue three main objectives including:
1. Determining the profitability factors that affect the chosen car manufacturing companies: BMW, Jaguar Land Rover, Porsche, Ford and Audi.
2. Evaluating how specific industry related factors impact the profitability for BMW, Jaguar Land Rover, Porsche, Ford and Audi.
3. Analysing the findings and suggesting recommendations in order to ensure future profitability for BMW, Jaguar Land Rover, Porsche, Ford and Audi.

1.5 [bookmark: _Toc22290477]Research questions 

In order to complete the above mentioned objectives the researcher intends to answer to the specific questions which are:
· What are the profitability factors that impact the profitability of BMW, Jaguar Land Rover, Porsche, Ford and Audi?
· How do these specific factors impact on profitability of BMW, Jaguar Land Rover, Porsche, Ford and Audi?
· What recommendation can be given to BMW, Jaguar Land Rover, Porsche, Ford and Audi in order to ensure sustainability of their profits for the future. 

1.6 [bookmark: _Toc22290478]Conceptual framework

Based on the aims and objectives of this assignment it can be stated that the conceptual framework consists of variables such as gross ratio, net profitability ratio, current ratio, quick ratio, asset turnover ratio, inventory turnover ratio, debt to equity ratio and debt to capital ratio having an impact upon the Return on Equity or the Return on Asset ratios for each company. This impact can be either positive or negative and it would ultimately reflect the car manufacturing company’s levels of profitability. 


[bookmark: _Toc22290479]Part 2 
Literature review 

[bookmark: _Toc22290480]2.1 Profitability in the automotive industry 

Profitability for a firm in general it is referred to the ability that a specific company has to make more money than their expenditures are. In other terms it is the ability that a company has to make a profit. In our case since all the companies are automotive companies most of their profit comes directly from selling cars and other automotive services, such as auto fixing, exchange parts, insurance etc. Profit for an entity is usually intended to be a positive one, hence the financial status of a company is highly determined by their ability to turn a positive and accelerating profit year after year. 
In the research written by Adil, Yaseen and Zafar (2011) is was stated that one way to predict profitability of financial distress for a company is by analysing the return on equity for the company. Return on equity ratio can be calculated by dividing the net income with the net equity of the firm, and according to the study when running the regression analysis, this ratio seemed to be highly correlated to the profitability of a firm, hence it can be said that this ratio can be used as an indicator of the car manufacturing company profitability. The same can be said for return on assets ratio, which can be calculated by dividing the net income with the total assets that the firm has. 
Another indicator of profitability for a firm might be the size of the firm as well. In the study published by Ozgulbas, Yilmaz and Koyuncugil (2006) it was highlighted that the size of an enterprise can play a very important role in determining the financial performance of a company. According to their research and results of the tests that they made it became clear that medium sized enterprises were in a better financial position compared to small or micro sized companies and in order to improve it is suggested that small or micro sized companies should try and emulate medium sized enterprises in order to be in a better financial position and performance. 
In the case of our research, all of the five companies, BMW, Jaguar Land Rover, Porsche, Ford and Audi are large and global companies. However their market share is somewhat different to one another and there is always room for increasing the market share their profitability. Considering the expansion of these companies it is fair to say that their global sizes and operations do show a good financial performance maybe indicating an impact on the profitability of these firms. 
[bookmark: _Toc22290481]2.2 ROA
Return on assets as a dependent variable for profitability 
According to (Baker, H. Kent, Erik Benrud, and Gary N. Powell 2005), return on assets is a financial ratio that shows the percentage of the company’s profit in relation with its total assets. In other words it indicates what amount of money is earned for every £1 assets that the company owns. This ratio aims to find out how a company can manage and use its assets in order to increase its profits, hence the higher the ROA the better asset management it shows for the company. For this particular reason it can be said that this ratio is very important for the stakeholders, who are interested in getting a higher return in their investment. Furthermore it can also be stated that a high ROA might indicate higher profitability hence these companies would be more preferable for investors and lending or finance institutions. Albrecht, W et al (2005) also opined that this ratio is also an indicator of profitability and efficiency for a company because as a general rule the higher the return on assets figure, the more efficient and profitable the business is indicated to be.

In the article published by John Hagel, John Seely Brown, Tamara Samoylova and Michael Lui, (2013) the ROA ratio is considered by them as one on the most effective financial measure that can be used to assess the financial status of a company. According to their study ROA is less vulnerable when it comes to short term changes in a business, since it is calculated by using the assets of a company where most of them are fixed assets, that require a long term decision for these assets, hence in the short term it is practically more difficult for a company to change their strategy regarding their fixed assets. Their research states that having a long term business strategy when it comes to the use of the assets might help a company grow better than when the company focuses on a short term business strategy. 
On the other hand in the report published by Vaidya, D. (2019) it is stated that ROA even though it represents how the assets within an company are managed it is still taking in consideration the total assets rather than its net assets, hence it might happen that a company might have receivables, which are definitely an asset however they might be balanced by using the payables, which are a liability to the company.

It can also be stated that external factors have a major impact when it comes to the increase or decrease of the ROA for a company. In the research paper published by John Hagel, John Seely Brown, Tamara Samoylova and Michael Lui (2013) for Deloitte it is suggested that recent trends and increased access to online comparison sites and reviews about products and services have made it cheaper for the customers to buy a specific product with a price they want, in general cheaper since they have used multiple resources to compare. Hence it becomes apparent it is necessary for a company to keep up with these trends, by increasing the product range and producing newer products often as well as offering multiple channels for the customers to communicate with the company. However the ultimate result for these actions consists of increasing the cost of product development ultimately increasing the total cost for the company. Although it seems like the company can benefit and decrease costs by not offering as many products or communications channels for their customers it might prove to be a risky strategy. This is because there are many other companies that will take advantage of another competitor not offering the right product. Therefore they will start offering that required product by filling in the market gap and driving away customers. Hence since customer are demanding more for less, the decline of the ROA ratio might suggest trouble trying to maintain profitability at a stable increasing rate. (Hannagan T. 2008)
Considering the extent of financial information that this ratio reveals upon calculation it can be said that the return on assets ratio can also be used as a tool for benchmarking in order to compare different business or companies that belong to the same industry. Different industries require the business to use their assets differently. For example some industries, such as the automotive industry in our case require expensive plant, property and equipment. Hence these companies would report a lower return on assets ratio compared to companies that do not need such expensive assets in order to operate and an example of this type of company would be a software company for example. 

[bookmark: _Toc22290482]2.3 ROE

Return on equity as a dependent variable for profitability

According to (Wood F., 2015), return on equity or ROE is a financial ratio used to measure the amount of profit that is made from the money that the shareholders have invested in a particular company. This ratio is considered to both an efficiency and a profitability ratio, since it represents how capable a company is to generate a profit by using the shareholder’s investment as well as showing the total return on the shareholders equity. 
In the study of Stowe, Robinson, Pinto & McLeavy, (2002) the return on equity ratio is considered as the perhaps the most important ratio that an investor or a lender should consider, due to the fact that this ratio represents the end result of the structured financial analysis for a particular company. The ROE ratio is calculated using three major components or ratios consisting of profitability, assets management and financial leverage, hence in order to improve ROE, a firm must improve its profitability by focusing in using its assets more efficiently and increasing the solvency for the firm. 
In their research Schmidgall, R. S. and DeFranco, A. (2016) also it was stated that return on equity even though it was essentially a profitability ratio, it showed if a company is using the shareholders’ funds effectively enough to produce a desirable profit for the company. According to this research the higher the return on equity ratio the better equity efficiency is indicated for that particular company. 

Conversely in the paper published by Sam McBride (2016) it is stated that even though this ratio proves to be popular among financial managers, analysts, lenders and shareholders there are potential flaws that should be considered before taking into account the outcome of this ratio. According to his paper one of the things to consider before making any decision based on the ROE ratio is the fact that this ratio is based on reported net income, which might be overstated or understated as there are loopholes in the law and accounting rules that allow distortion of the reported earnings as well as in case these accounting rules change, they can be interpreted differently hence the net income might be different for different companies in the same industry because of their contrasting interpretations on the new accounting rules. The other disadvantage according to Sam McBride is the fact that the ROE ratio fails to take into account the off the balance sheets assets that the company has. Companies might be tempted to hide their assets from their balance sheet resorting in stating assets write downs for example, which might be good news for the debt investors however it misleads the equity investors as these hidden assets do not show the true amount of capital that has been invested in that company. 

Elda du Toit (2007) also opined that there are flaws to be considered when dealing with the ROE ratio. Her research found that the ROE ratio can be manipulated through increasing the leverage for a company. In order to maintain a high ROE or to bust the ROE, a company might be tempted to increase its financial leverage beyond acceptable and reasonable levels, putting the company in financial risk and may even cause devaluation of the company and decrease in the company’s share price. 

Taking into account all of the information above it can be argued that return on equity could be related to the profitability of the firm, because overall it reveals how much profit a company has made in respect to the book value that the equity has. Furthermore in the ideal world were the accounting principles, regulations and rules were followed rigorously this ratio would be a perfect measure for the financial state of a company, as ideally everything should be stated as it is, for example not manipulating the net profit to look better or worse off, or not to hide assets that might be useful when assessing the company. 
However since most of the times companies and individuals tend to bend the rules and regulations for their own benefits and interested it is safe to say that this ratio can be used as a guidance, but it allows us to see just as much or exactly what the accountants and executives would like us to see.  

[bookmark: _Toc22290483]2.4 Profitability determinants and their impact in the automotive industry

Based on the research of (Mariora and Lucica) 2019 it can be stated that some of the determinants of profitability within the car manufacturing industry include financial ratios such as Return on Equity or the Return on Asset, gross ratio, net profitability ratio, current ratio, quick ratio, asset turnover ratio, inventory turnover ratio, debt to equity ratio and debt to capital ratio. 
These ratios can be calculated and analysed using information already available in the annual reports of each company and upon calculation they can offer a view of the financial state in the past for each company, in order to try an predict what the financial status might look like in the future for every company. A critical analysis of each determinant is as followed:

2.4.1 Profitability ratios
[bookmark: _Toc22290484]Gross margin ratio

According to (Mariora and Lucica) 2019, the gross operating margin will be an indicator of the efficiency in sales and production in a company. In general this ratio is used to find out the gross profit made by a particular company before interest and taxes. It is usually expressed as a percentage and it shows the gross profit earned for every Pound, Euro or Dollar of sale made. This ratio according to the study wold be influenced from a number of internal and external factors that might affect the automotive industry including costs of goods sold, total sales, market share, market trends and especially environmental issues and laws, hence external factors could be taken in consideration when it comes to the impact that these factors might have on the profitability of a car manufacturing company. 
On the other hand on a study published by (Schmidgall and DeFranco) 2016 its outlined that the in general a high gross profit margin indicates that a company is very efficient when it comes to running its sales and production processes, however it is important to compare with other companies and the industry medium in order to determine if there are any issues with the gross profit margin, for example it might be lower or higher than average industry percentage or compared to the previous years. Therefore a particular company can use the gross margin ratio in order to benchmark itself with other competitor and in case there is a gap or a difference they might think of ways to improve their future performance. 
Considering the fact that gross margin ratio shows the gross profitability for every Pound, Euro or Dollar made it might prove to useful for the investors and it can also be used as an indicator of profitability, because in fact it does indicate how much the gross profitability of a firm might be and the potential investors can use it to compare the company with other rivals or with the market average. 
[bookmark: _Toc22290485]Net profit ratio

Similar to the gross profit ratio, the net profitability ratio shows the profitability of a firm however this time all the expenses and the potential outflows have been removed from the gross sum. This is the amount a business usually ends up with after all the expenses and taxes have been removed. In the research of (Schmidgall and DeFranco) 2016 is it stated that this ratio is used to measure how well a specific company if doing into making money for its owners as well as compared to its competitors. Generally speaking a positive net profit margin would imply a good financial status for the company, especially if it is higher than industry average or its competitors for the matter. 
However in the study of (Deo, P. 2019) it was stated that the net profit ratio might not always tell the truth when it comes to the financial status of the company. According to this research some companies might keep their profits intentionally low, by using low pricing strategies in order to gain market share, therefore in this case low profitability does not mean that the organisation is experiencing financial difficulties. 
Another issue with the net profit margin it is relatively easy to manipulate it. In fact the net profit margin sometimes does not include certain expenses, which can deliberately can be delayed by the company in order to accelerate the profit margin and make the company look better in the books than it actually is or it can increase certain expenses in order to lower the taxable income for the company. The second practice might not really apply to our companies since they are public and they owe their shareholders and explanation for any types of expenses occurred. 
It can be said that this ratio might have a relation with the ROE and ROA ratios since all three of these ratios use the net profit figure as the numerator in order to be calculated, therefore a positive profit would also indicate a positive ROE and ROA and the likewise a negative profit would indicate a negative ROE and ROA. However it is worth to mention that the denominator is different for each formula, hence the impact and the relation this ratio can have with the ROE and ROA might be limited.  

2.4.2 [bookmark: _Toc22290486]Liquidity ratios 

Liquidity ratios are considered as the ratios that measure the ability that a business or a company has to meet its short term obligations quickly by using cash or other assets that can be converted to cash quickly. The two most common and used liquidity ration include the current ratio and the quick ratio. In the Cashwell, K., Copley, P. and Dugan, M. (2019) research it is stated that both types of liquidity ratios, the current and quick ratio are used as a measurement of capability of a company to pay for the short term obligations quickly if needed. In this case it is sometimes suggested for some companies to have a reserve policy in order such circumstances ever arise and cash is needed quickly. However there is a difference between the two ratios consisting of:

[bookmark: _Toc22290487]Current ratio

The current ratio measures how able if BMW and the other automotive companies are to pay their obligations that are due within twelve months, so in other terms the short term liabilities. According to Sanjay Borad (2019) one of the main limitation of this financial measure is the fact that it includes the inventory when calculating the ratio. This happens because taking inventory into account can lead to overestimation of the liquidity position for a company, for example in case they have a high level of inventory due to the nature of the business. This ratio is also vulnerable if changes are made to the methods used to evaluate the inventory as well as the current ratio can be changed if equal is made to the assets and liabilities of a firm. The last one is not an ideal scenario, however companies and executives might be tempted to do so in case they want their company to seem more liquid than it really is.  

[bookmark: _Toc22290488]Quick ratio / Acid Test ratio

The quick ratio, or otherwise known as the acid test ratio, on the other hand is similar to the current ratio however it take out of the equation the inventory since sometimes it is hard to convert the inventory into cash. Having done this it creates a more realistic picture of the company’s liquidity position. In order to calculate this ratio there is also no need for arranging an inventory valuation process, since the inventory’s value is not needed and furthermore it will no longer be possible to overstate the liquidity of the company. 
Evidence suggests that the acid test ratio would be very useful to lenders mainly considering that they will be able to see if the company is making more money than the liabilities that it has and able to pay back for the finance that they might be applying for. Ideally a company should be liquid and make a profit as it cannot really function it is not liquid but it turns a profit. In case a company is having solvency issues it is suggested for it to either sell some assets in order to pay some of the debts or to reinvest capital and assets in the business in order to increase profitability. Chukwunweike (2014)
In other words a positive current ratio and acid test ratio might be related to showing a good or positive profit level for a particular company. After all, if the company would not be making a profit, it would be a challenge for it to try and meet its long and short term obligations. Money to meet these obligations might be raised via other sources however it might prove to be difficulties if the current ratio and the acid test ratio show that the company cannot or might face difficulties to pay the debt back. Therefore it can that it beneficial for a company to have a good solvency ratio figure, since it raises confidence in the investors as well as the lenders if needed. 
The main product sold for the automotive companies usually includes vehicles, which are not as easy and fast to sell compared to lemons for example. As well as the value of the inventory due to being automobiles is generally quite high causing a high current ratio and a low quick ratio, results which can paint a different story based on the one the investor or the lender wants to look at. Having said this though, within the car manufacturing companies chosen for this assignment, it is fair to say that Ford would be able to convert its inventory into cash quicker due to the prices of their cars being more affordable and having a different target market compared to BMW, Jaguar Land Rover, Audi and Porsche. This would increase the sales revenue for Ford, resulting in the increase in profit and the ability to pay off debts (if it had any) and therefore improving the liquidity position. 
 
2.4.3 [bookmark: _Toc22290489]Efficiency ratios 

[bookmark: _Toc22290490]Asset turnover ratio

This ratio is used to determine if a company has the ability to generate sales by using its assets. It is calculated by dividing the net sales with the total assets of a company and the figure shows the amount that is made from each pound worth of assets that the company owns. On the article published by (Borad S. 2019) it is stated that the assets turnover ratios is preferred to be higher in general compared to other rival companies or the industry average as it reflects a good use of assets, which is useful in case a company wants to attract investors or funds externally. Consequently, a low asset turnover ratio would indicate that the company is having production or management issues and that it cannot manage and use its assets to the full extent. On the study published by (Latha, M. and Rao, S. N. 2017) it is outlined that even though this ratio proves to be very useful when looking on the prospective of an investor or a competitor, this ratio does not directly impact the profitability of a company. Other researches such as Elsayed & Wahba (2016) and Al-Jafari & Al Samman (2015) also back up the hypothesis that the assets efficiency ratio is negatively correlated with the increase or decrease of profitability within a firm.
From our prospective in general a lower or a declining asset turnover ratio compared to the market average or its competitors should be able to analyse its financial statements in order to find how they can improve their asset turnover ratio in order to appeal to potential investors. 

[bookmark: _Toc22290491]Inventory turnover ratio

The inventory turnover ratio is a financial ratio that shows how efficiently a firm can control its stock levels and merchandise. Meaning that it measures how quickly a firm can sell its merchandise that was purchased at the beginning of the year. This ratio also can be used to illustrate how liquid the company might be and a higher the ratio means that the company keeps the inventory less in its warehouses in relation to the sales made. 
According to Vedd, R. and Yassinski, N. (2015) this happens as the inventory is one of the biggest assets for a firm stated on the balance sheet hence and is the inventory cannot be sold means that the company is not making any sales, which might be a signal of management and control issues within the company. 
In the study of Latha, M. & Rao, S. N. (2017) it was outlined that the assets efficiency ratio did not have any impact in regards to changing the levels of profitability in a firm. However the other efficiency ratio that they were researching, the inventory turnover ratio showed to have an impact upon the profitability of a company. The study suggests that an increase in the level of inventory turnover would subsequently have an impact on profitability of that specific firm as it would increase the profitability figure as well. Now considering the fact that the inventory turnover ratio measures how quick the stock is sold, when it increases it means that the company is selling stock quicker than before, hence it leads to purchasing new stock for sale and furthermore making more sales. Moreover an increase in the number of sales made for a company translates into more profit for the company. Hence the positive correlation in this case is justified and this ratio can be identified as one of the ratios that can impact the profitability of a specific company. 

2.4.4 [bookmark: _Toc22290492]Gearing ratios 

In his paper (Brown M., 2019) mentions that the gearing ratios are one of the most important when the banks or the investors look at a business or entity prior to making any investment or giving out any loans for that particular company.  
Gearing ratios or leverage ratios are a type of financial ratios used to measure what proportion of the company’s activities are funded with debts and loans in respect to the total equity of the company. The two leverage ratios that are going to be used in order to compare BMW with the other car manufacturing companies include the debt to equity ratio and debt to capital ratio. 
The debt to equity ratio represents percentage of operations funded by debt compared to the money offered by the shareholders of the company, whereas the debt to capital ratio represents the amount total debt in percentage within a company compared to its total capital. Wood F. (2015) 

(Peavler R. 2019) states that the gearing ratio represents the amount of borrowings that a company uses in order to increase sales, hence the gearing figures can indicate the stability of the financial structure of that particular company, in other words the company’s financial leverage. One of the things to look for according to her research is the fact that the financial leverage and the financial risk are not the same thing, however since the gearing ratios indicate the use of borrowings and debts in order to increase revenues, this ratio can be used to calculate the financial risk for a company. 
Obaidullah Jan (2019) noted in his research that excessive amount of debts can lead to financial difficulties in the future, hence considering the two suggestions above it becomes clear that this ratio even though it might not have a direct impact upon profitability, it is an indicator of financial status, hence a good gearing ratio could prove to be useful in case one of the automotive companies decide that they need to get a loan or raise finance from other investors. 
In general a high gearing ratio, at or above 50% it considered as a high risk for a company, hence banks would be reluctant to give out a loan to a company with this amount of gearing ratio.  In his report Michael Brown (2019) noted that financing a company though borrowings and debt it is not necessarily a bad business practice. This is because it reduces the amount of money the owners have to invest in the business and it generates a higher income for its shareholders since raising debt from a financial institution is cheaper, it can be paid for a longer time and the financial institution or the bank will not claim ownership of the business. 
Taking into account all the information above it can be said that even though this ratio is mainly used for determining the long term financial stability for a company, it can also be linked to determining on whether or not a company is profitable at all. For example the fact that the company has got a gearing ratio of up to 49% it is not really always a bad thing. The cost of financing long term debts via lenders is usually cheaper and decreases the amount the owners have to invest in the company, meaning that the company will pay less interest on the borrowings than if they had to give the issue shares and dividends to the shareholders that invested in the company, thus affecting the net profit figure by increasing it. 
Another point to add is that most of the companies these days have integrated borrowings into the business’s financial capital structure and it can be said that when it is managed properly it can work out and benefit the company greatly. 
  
As mentioned the ratios are going to be calculated using figures from the annual reports of every automotive company chosen and by using the appropriate ratio formulas chosen by the researcher. The annual reports come from the company’s websites of BMW, Jaguar Land Rover, Porsche, Ford and Audi for a period of time between 2013 until 2018. Based on the information provided on each annual report the ratios that have been calculated for this assignment include the Current Assets ratio, the Quick ratio, the Asset Turnover ratio, the Inventory Turnover Ratio, the Inventory Turnover Period, the Debt to Equity ratio and the Debt to Capital ratio. Following the calculations made and the ratio figures produced on this report, there are three main hypothesis that need to be proven and these hypothesis are:

Hypothesis 1
· The Current Assets ratio, the Assets Turnover ratio and Debt to Equity Ratio have a significant impact on the profitability of the automotive company
Hypothesis 2
· The Quick ratio, the Inventory Turnover ratio and the Debt to Capital ratio have a significant impact on the ROE ratio, hence they have an impact on the level of profitability on the automotive companies.
Hypothesis 3 
· The Inventory Turnover period has a significant impact on the profitability among car manufacturing companies.

[bookmark: _Toc22290493]Part 3 
[bookmark: _Toc22290494]3.1 Research methodology 

By research methodology it is intended the methods that the researcher is going to use in order to complete this research and complete her objectives. The research methodology chapter will include reasoning behind choosing the particular data as well as the data collection techniques and process in order to prove the hypothesis suggested on this research. 
The data collected for this research consist of secondary data, found on the annual reports of BMW, Jaguar Land Rover, Porsche, Ford and Audi. The annual reports and statement of Accounts will be extracted from the companies official websites hence are available. Due to the variables that need to be calculated and compared in order to complete this research it was deemed necessary to conduct and collect secondary data. Other secondary data have been collected from Statista UK, Yahoo Finance, finance books and other online journals and newspaper articles.
In order to conduct this research and complete the data analysis the researcher has decide to collect data available from the five companies chosen for this research including BMW, Jaguar Land Rover, Porsche, Ford and Audi. The data collected are going to be used to calculate financial ratios such as profitability ratios, liquidity ratios, efficiency ratios, gearing ratios and investment return ratio. 

[bookmark: _Toc22290495]3.2 Panel data

This type of data analysis consists of the measurement of certain variables for different individuals or companies for a particular period of time, for example in our case we are using seven different type of ratios for five automotive companies in a period of time for five years starting in 2013 and ending in 2018. There is not an exact structure that can group the data gathered above in a single range, hence the results from the calculations including liquidity ratios, efficiency ratios, gearing ratios and investment return ratio can be considered as panel data.

[bookmark: _Toc22290496]3.3 Regression analysis using panel data

The ratios mentioned above are going to be subject to regression analysis in order to determine the impact of these variables in the profitability of each car manufacturing company and in order to get the desired outcome the researcher has decided to use panel data. One of the benefits of using this type of data analysis is that it will allow the researcher to view the effect of different variables over a specific timeframe and determine if there is any impact upon the profitability based on the data produced for that specific time, for example analysing the data from one year to another. 
Moreover considering the fact that the data collected are not structured enough, the data panel analysis will help the researcher to align the information correctly in order to get the right results and interpret them correctly. Hence it is easy to control the variables by using the panel data regression analysis, giving the researcher the freedom to choose which variables to control, providing on the other hand more accurate results generated by the model used. 
According Mishra M., (2018), this particular set of data is very useful when used to understand transition behaviours, such as a company merger or bankruptcy or when it is used to study complex behavioural models, such as changes in the economic cycles or technological change for example. In our case, this set of data it is needed in order to understand the profitability patterns in the past in order to predict the future for the chosen automotive companies, hence this selection of data seems appropriate for the task that needs to be undertaken.
It is also worth to add that the panel data regression analysis is particularly useful when it comes to creating results and helping the researcher understand the relationship between different variables. 

[bookmark: _Toc22290497]3.4 Limitation for the panel data regression analysis

Even though this data analysis technique is very much appropriate and designed to help studying the changes in economic and technological behaviours among individuals and companies there are certain drawbacks that should be taken in consideration when analysing the data produced by the model. One of the major disadvantages for the panel data regression is the fact that the data collection is to some extent not easy to gather or find as well as sometimes the panel data regression model might prove challenging to design. Also it might be useful to point out that since the data were taken directly from the companies websites they might not even be entirely accurate since companies sometimes overstate or understate their profits or assets for example in order to make their company look better for potential future investments. Also it is might be sometimes time consuming as well, as certain companies do not disclose all the information in their annual report and even if they do they might make it hard to find. The second limitation for this regression analysis is the fact that there might be errors due to the figures being input into the regression not being correct. Another disadvantage to take in consideration when using this regression analysis method is the unbalanced parts of the panel data, which might be a major problem especially when the regression models are being run in order to get and particular expected result by the researcher. 

3.5 [bookmark: _Toc22290498]Regression analysis models:

Model 1

ROA (y) = a + b1 * (X1) + b2 * (X3) + b3 * (X6)

Where:
ROA is the dependant variable in order to measure performance, where ROA is found by dividing net income with the total assets of the company. 

The coefficients for the equation include: 

a 	- Is the intercept coefficient for a company or Alpha.
b 	- Representing the standardised regression coefficient (or Beta), the Beta coefficient measures the influence that each chosen independent variable for this equation has on the dependent variable. The independent variables used in this model include X1, X3 and X6 and the dependent variable is ROA. 

The independent variable include:

X1 – The Current Assets ratio, calculated by dividing current assets by current liabilities
X3 – The Assets Turnover ratio, calculated by comparing the company’s sales by its total assets.
X6 – The debt to Equity ratio, calculated by comparing the company’s total debt by its total equity.

For all of the above independent variables the Beta has to be positive and at the same percentage or lower than the r squared indicator, in order to prove that there is a relationship between the independent variables and the dependent variable. The R squared indicator is a statistical measure, also called the coefficient of determination as it shows what percentage of the variation is explained by variation of the independent variables that have been input into the regression analysis model.  

Model 2

ROE (y) = a + b1 * (X2) + b2 * (X4) + b3 * (X7)

Where:
ROE is the dependent variable used to measure the financial performance of a company. This ratio is calculated by comparing the net income with the equity value of the company. 

The coefficients for the equation include: 

a 	- Is the intercept coefficient for a company or Alpha
b 	- Representing the standardised regression coefficient (or Beta), the Beta coefficient measures the influence that each chosen independent variable for this equation has on the dependent variable. The independent variables used in this model include X2, X4 and X7 and the dependent variable is ROE. 

The independent variables include:

X2 – The Quick ratio, calculated by comparing current assets minus the inventory by current liabilities for the company.
X4 – The Inventory Turnover ratio, calculated by comparing the company’s cost of goods sold amount by its average inventory level. 
X7 – The Debt to Capital ratio, calculated by comparing the company’s total debt by its total equity plus total debt. 

For all of the above independent variables the Beta has to be positive and at the same percentage or lower than the r squared indicator, in order to prove that there is a relationship between the independent variables and the dependent variable. The r squared indicator is a statistical measure, also called the coefficient of determination as it shows what percentage of the variation is explained by variation of the independent variables that have been input into the regression analysis model.  

Model 3

ROA (y) = a + b1 * (X5)

Where:

ROA is the dependant variable in order to measure performance, where ROA is found by dividing net income with the total assets of the company. 

The coefficients for the equation include: 

a 	- Is the intercept coefficient for a company or Alpha. 
b 	- Representing the standardised regression coefficient (or Beta), the Beta coefficient measures the influence that each chosen independent variable for this equation has on the dependent variable. The independent variable used in this model includes X7 and the dependent variable is ROA. 

The independent variable includes:

X5 – The Inventory Turnover period in days ratio, calculated by dividing 365 days by the inventory turnover ratio.

For the above independent variable the Beta has to be positive and at the same percentage or lower than the r squared indicator, in order to prove that there is a relationship between the independent variables and the dependent variable. The r squared indicator is a statistical measure, also called the coefficient of determination as it shows what percentage of the variation is explained by variation of the independent variables that have been input into the regression analysis model.  

[bookmark: _Toc22290499]3.6 The expected results from the regression analysis:

The dependent variables used in the regression models include the Return on Assets (ROA) and the Return on Equity (ROE) are being used as profitability indicators for the automotive companies. Whereas the Current Assets ratio, the Quick ratio, the Assets Turnover ratio, the Inventory Turnover ratio, the Inventory Turnover Period in days ratio, the Debt to Equity ratio and the Debt to Capital ratio are being used as the independent variables. Considering the fact that some of these ratios are used from financial and business analysists in order to predict the future outcome in a business, such as if the level of profitability is likely increase or decrease or even to help the business in decision making for future projects, it can be assumed that the level of profitability in a firm might be related to the outcome of the ratios. 
For this reason the Current Assets, the Quick ratio, the Assets Turnover ratio, the Inventory Turnover ratio, the Inventory Turnover Period in days ratio are expected to have a significant impact upon the profitability of the company, whereas the Debt to Equity ratio and the Debt to Capital ratio are expected to have a negative correlation with the profitability indicators for the automotive companies. 


[bookmark: _Toc22290500]Part 4 

[bookmark: _Toc22290501]Analysing the results 

Based on the information gathered from the annual reports of each automotive company and the use of ratio formulas the calculations made provided the financial ratios for the companies as listed on the table 10 (found in the Appendix) . These results were produced by the researcher and these results have been used in the regression analysis models 1, 2 and 3. Audi Group, (2018), Ford Group (2018), Jaguar and Land Rover Group, (2019), Porsche AG, (2018), Porsche Holdings, (2012), BMW Group, (2019).

4.1 [bookmark: _Toc22290502]Regression results for Model 1

As mentioned above Model 1 consisted of the formula below. 
 
ROA (y) = a + b1 * (X1) + b2 * (X3) + b3 * (X6)

The results from the regression analysis are as stated below: 





	Model 1 Summary

	Regression Statistics

	Multiple R
	0.77774255

	R Square
	0.60488347

	Adjusted R Square
	0.5592931

	Standard Error
	0.01938351

	Table 1.




	Model 1 Significance Summary

	ANOVA 

	 
	Df
	SS
	MS
	F
	Significance F

	Regression
	3
	0.01495494
	0.00498498
	13.2677908
	1.9042E-05

	Residual
	26
	0.00976873
	0.00037572
	
	

	Total
	29
	0.02472367
	 
	 
	 

	Table 2.



For Model one the independent variables include X1 (the current assets ratio), X3 (the asset turnover ratio) and X6 (the debt to equity ratio) and the dependent variable is (Y) or ROA. 
The results displayed in table 2 are the ones we need to take in consideration in order to show whether the overall model is significant, meaning that its will how if the independent variables have an impact upon the ROA. From table 2 we can see the Significance F value, which shows if the model is significant for model one and if it proves hypothesis 1. 
The percentage for the significance F is a very very minor percentage standing at 0.00002%. However being lower than the R square value of 60% it means that the equation overall fits and the R square is significant, therefore the hypothesis linked to this model is proved as being right. The hypothesis for this model is:

Hypothesis 1
The Current Assets ratio, the Assets Turnover ratio and Debt to Equity Ratio have a significant impact on the profitability of the automotive company.
Therefore according to the results provided from the model, the current assets ratio, the Assets Turnover ratio and Debt to Equity Ratio can be assumed as having an impact upon the ROA, therefore they have an impact in the profitability of the car manufacturing companies. 

From the model summary on table 1, it can be noted the value of R square which is at the figure of 0.60488347 or 60%. This percentage means that variables used in the model such as the current assets ratio, the Assets Turnover ratio and Debt to Equity Ratio explain 60% of the changes that might happen in the dependant variable, in our case, changes that might happen in ROA or in other words the profitability level. 
On the other hand we have the significance value, which is at 0.00002% and even though it is very small it still makes model significant, hence the selected variables used in the model are significant enough to impact the level or profitability in the automotive companies, since they have an impact on the dependent variable which is the ROA in this model. 
In the study of Mesut Doğan (2013), it was stated that factors like the assets turnover ratio have an impact upon the profitability figure. This can be explained with the fact that if a company has a good asset turnover ratio it means that it is making more sales compared to the total assets of the firm, and in general is a company makes more sales, chances are that it will generate more profit. The same can be said for the current ratio and the debt to equity ratio. 

Following the coefficient results, it can be said that the P value is an important figure, as P value shows whether the element or the factor chosen has an impact on profitability, when compared and if it is less than the R square value. On the table below (table 3.) based on the P value, for the variables chosen for the model the following conclusions can be drawn: 
The P value for the current assets ratio is 0.2% meaning that this factor (the current assets ratio) is significant hence it has an impact upon the ROA and therefore profitability. Based on the table below, there is also a P value of 2.2% for asset turnover ratio and a P value of 3.2% for the debt to equity ratio, therefore it can be stated that both of these ratios also are significant in the model, hence they have an impact upon the value of the ROA and therefore the profitability level. In the empirical study conducted Latha, M. and Rao, S. N. (2017) concluded that this ratio does not directly impact the profitability of a company. Other researches such as Elsayed & Wahba (2016) also back up the hypothesis that the assets efficiency ratio is negatively correlated with the increase or decrease of profitability within a firm, even though this ratio can be very useful for potential investors or a competitor. 
However in our case we have got evidence that the current ratio, the assets turnover ratio and the debt to equity ratio are indeed positively correlated with profitability, furthermore they according to the regression analysis results 60% of the change in profitability is explained by the change of these three factors or ratios. 


	Model 1 Coefficients Summary

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.08826139
	0.02640588
	3.3424898
	0.00252494

	X1 Current Ratio
	-0.0545705
	0.01591632
	-3.4285874
	0.00203267

	X3 Asset Turnover Ratio
	0.05897645
	0.02419181
	2.43786813
	0.02191812

	X6 Debt to Equity Ratio
	-0.016861
	0.00743871
	-2.2666627
	0.03196234

	Table 3.




4.2 [bookmark: _Toc22290503]Regression results for Model 2

The formula used on the regression analysis for Model 2 is stated as below:

ROE (y) = a + b1 * (X2) + b2 * (X4) + b3 * (X7)

The results from the regression analysis are as stated below:


	Model 2 Summary

	Regression Statistics

	Multiple R
	0.36542391

	R Square
	0.13353464

	Adjusted R Square
	0.03355786

	Standard Error
	0.08367942

	 Table 4.













	Model 2 Significance Summary

	ANOVA

	 
	Df
	SS
	MS
	F
	Significance F

	Regression
	3
	0.02805779
	0.0093526
	1.3356566
	0.28431137

	Residual
	26
	0.18205838
	0.00700225
	
	

	Total
	29
	0.21011616
	 
	 
	 

	 Table 5.



Based on the equation formulated and the results from the regression analysis it can be said that independent variables chosen include X2 (the quick ratio), X4 (the inventory turnover ratio) and X7 (the debt to capital ratio) and the dependant variable, the Y, is ROE or the return on equity. Based on the tables 4 and 5 above and the regression analysis results we will be able to know whether or not the model is significant, and therefore if the chosen variables have an impact upon the dependent variable, in this case the Return on Equity or ROE. From table 5 it is apparent that the significance of F is at the value 28.4%. On the other hand the R square value is at the value of 13%. The contradictory figures between the significance of F and the square value mean that the model in this case is not significant therefore it does not prove the hypothesis. This happens because significance of R value is higher than R square value of 13%, hence it would mean that the overall equation does not fit, therefore the hypothesis linked to this model is disproved. The hypothesis for this model was: 

Hypothesis 2:

The Quick ratio, the Inventory Turnover ratio and the Debt to Capital ratio have a significant impact on the ROE ratio, hence they have an impact on the level of profitability on the automotive companies.

Therefore according to the results provided from the regression analysis of Model 2, the quick ratio, the Inventory Turnover ratio and Debt to capital Ratio can be assumed as not having an impact upon the ROE, therefore these chosen variable, according to the model results, would not have an impact upon the profitability of the car manufacturing companies. 

On the other hand, based on the significance F value, which is at 0.284311374 or 28.4%, it is higher than the S square value, which stands at 13.34%, and this makes the model this time insignificant, hence the selected variables used in model 2 are not significant enough to impact the level or profitability in the automotive companies, since they do not have an impact on the dependent variable which is the ROE in this model. 


	Model 2 Coefficients Summary

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.31002241
	0.07164063
	4.32746649
	0.0001982

	(X2) Quick Ratio
	-0.1738284
	0.08728966
	-1.9913974
	0.05704076

	(X4) Inventory Turnover R. 
	0.00899393
	0.00771631
	1.16557384
	0.25436869

	(X7) Debt to Capital Ratio
	-0.0857214
	0.08223774
	-1.0423614
	0.30683998

	Table 6.



On the table above (table 6) the P value is an important figure, as P value shows whether the element or the factor chosen has an impact on profitability, when compared and if it is less than the R square value. Therefore based on the P value results on the table above and the regression analysis conducted for model 2, for the variables chosen for this model the following conclusions can be drawn: 
The P value for the quick ratio is approximately 6% meaning that it is significant, since it is less than 13%, and therefore this factor has an impact upon the value and the change of ROE and therefore for this element alone it can be said that it might have an impact on the profitability of the automotive companies as well. 
For the second factor, the inventory turnover ratio, it can be said that the P value is 25% meaning that the X4 or the inventory turnover ratio does not have an impact on ROE. 
For the third variable chosen for the model 2, based on the table above, it can be said that since the P value for this factor is 31% which is higher than the R square value of 13%  this particular factor or Beta 3 is not significant, furthermore it also means that X7 or the debt to capital ratio is not significant and therefore does not affect the ROE outcome or the profitability level for the matter. 
To summarise, according to the Model 2 regression analysis, only the quick ratio might have an impact on ROE and profitability, therefore the Inventory turnover ratio and the debt to capital ratio are deemed to be not significant enough to change the level of profitability or ROE. 
On the contrary to our findings, in the study of Hynkar Ozyasar (2018) it is stated that the inventory turnover was one of the ratios that should be monitored when it comes to predicting an increase or decrease on the level of profitability, especially the ROE. According to his paper, inventory turnover ratio can be increased by selling more products or decreasing the level on inventory kept by the company and furthermore if the sales are profitable, it will make the inventory turnover ratio go up as well as it will boost the ROE and therefore the profitability. 
On the other hand according to David Ingram (2019), a high inventory turnover ratio does not always indicate a profitable company or a boost on the ROE. In his study he found that even though the sales volume might increase, the decisions upon the purchasing and the price strategy used by the company, can impact the net revenue and the total profit a company, therefore if the overall costs are increased as a result of trying to increase the inventory turnover, it would result into a decrease of the net income for the company and furthermore a decrease of the ROE figure as well. 
Based on the model summary of table 4 and since the Value of R is roughly 13.35% and since the inventory turnover ratio and the debt do not have an impact of the ROE it can be stated that 13.35% of the changes that happen in the ROE are explained by the changes of the current ratio.

[bookmark: _Toc22290504]4.3 Regression results for Model 3

The formula used on the regression analysis for Model 3 is stated as below:

ROE (y) = a + b1 * (X5)

The results from the regression analysis are as stated below: 


	Model 3 Summary

	Regression Statistics

	Multiple R
	0.35575417

	R Square
	0.12656103

	Adjusted R Square
	0.09536678

	Standard Error
	0.02777114

	Table 7.













	Model 3 Significance Summary

	ANOVA

	 
	Df
	SS
	MS
	F
	Significance F

	Regression
	1
	0.00312905
	0.00312905
	4.05719121
	0.05368088

	Residual
	28
	0.02159462
	0.00077124
	
	

	Total
	29
	0.02472367
	 
	 
	 

	Table 8.



Based on the equation formulated and the results from the regression analysis it can be said that independent variable chosen includes X5 or the Inventory turnover ratio in days and the dependant variable, the Y, is ROA or the return on assets. Based on the regression analysis results displayed in table 7 and table 8 we will be able to analyse whether or not the model is significant, and therefore if the chosen variable has an impact upon the dependent variable (the ROA). From table 7 it can be stated that the R square value is at the value of 0.12656103 or roughly at 13% meaning that 13% of the variation in the ROA figure is linked with the change of the inventory turnover days figure. 
On the other hand in table 8 it is illustrated the value of the significance of this model which is 0.05368088 or approximately 5%. These two figures can be used to show is there if any correlation between the regression analysis and the hypothesis made.
Therefore since the significance F value is less than the R square value it means that the model in this case is significant therefore it does prove the hypothesis. This happens because significance of R value is lower than R square value of 13%, hence it would mean that the overall equation fits, therefore the hypothesis linked to this model is proved. The hypothesis linked to model 3 is: 

Hypothesis 3 

The Inventory Turnover period has a significant impact on the profitability among car manufacturing companies. 

	Model 3 Coefficient Summary

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.01942194
	0.02016382
	0.9632074
	0.34368889

	(X5) Inventory Turnover period (days)
	0.00074141
	0.00036808
	2.01424706
	0.05368088

	 Table 9



On the table above (table 9) one of the most important coefficients to look at is the P value. The P value shows whether the element or the factor chosen has an impact on profitability, when compared and if it is less than the R square value, which is illustrated in table 7. Therefore based on the P value results on the table above and the regression analysis conducted for model 3, for the variable chosen for this model the following conclusions can be drawn: 
The P value for X5 or the inventory turnover period in days is at the figure of 0.05368088, which is approximately 5.37%. So in this case the P value for this factor, based on the regression analysis is less than 13% meaning that the Beta 1 or the inventory turnover period in days is a significant and that has an impact on the ROA and therefore it also has an impact on profitability. 
On the contrary our model 2 results showed that the inventory turnover ratio did not have an effect on the ROE, which is essentially another type of profitability measurement. Maybe this can be justified with the fact that the ROE, even though it does measure the return on equity however when calculating the figure, it does not take into account the level of inventory that the company has. Another reasoning might be that ROE and ROA are two different measures that even though they indicate profitability, the ROE shows if the organisation is taking advantage over it capital or base equity and the ROA shows how effectively a company is taking advantage over the assets that it has. 
However, in the study of Vedd, R. and Yassinski, N. (2015) it is stated that inventory turnover period has an impact upon the profitability of the firm as well as it shows if a company is financially healthy. Their reasoning was based in the fact that the in general inventory is one of the biggest assets for a firm stated on the balance sheet hence and is the inventory cannot be sold means that the company is not making any sales, which might signal profitability and lack of asset management within the company. Therefore if it has an impact upon the profitability will also have an impact on the changes of the ROA, especially since the return on assets ratio is calculating by comparing the company’s net income with its total assets and in the total assets figure the inventory amount is included also. 
This finding will benefit our study and furthermore support the hypothesis 3, which states that assumes that the Inventory Turnover period in days has a significant impact on the profitability among car manufacturing companies.


[bookmark: _Toc22290505]Part 5

[bookmark: _Toc22290506]Conclusion and recommendation 

This research was conducted on the basis of proving that the independent variables have got an impact upon the profitability of a firm, in our case the automotive companies. The chosen automotive companies for this research include UK including BMW, Jaguar Land Rover, Porsche, Ford and Toyota. The independent variables chosen for this assignment included such as gross ratio, net profitability ratio, current ratio, quick ratio, asset turnover ratio, inventory turnover ratio, debt to equity ratio and debt to capital ratio. Whereas the profitability measure or the dependent variable was going to be measured by using the return on assets ratio and return on equity ratio or respectively the ROA and the ROE ratios. Research undertaken by the researcher shows that these two ratios are used in general to measure whether a company is profitable or not, therefore they are the benchmark to the companies profitability. Furthermore in order to get the appropriate results the researcher used data collected from the annual reports of the give chosen automotive companies for a period of time of six years for each company, starting from 2013 until 2018, amounting at 210 observations in total, of independent variable being used for the purpose of this research.   
The main objectives for this research were to determine and evaluate these independent factors and their impact on the dependent variables, and this was done by conducing regression analysis by using panel data. 
By using the data stated above and the regression analysis models 1, 2 and 3 it can be concluded that the majority of the independent variables do have a significant impact on the profitability level of each company. Based on the regression analysis results it can be stated that a positive correlation between profitability and these independent variables including the current assets ratio, assets turnover ratio, debt to equity ratio, quick ratio, and the inventory turnover ratio in days exists. As seen on the result tables for each model conducted the above mentioned independent variables were significant enough based on the variances of the R square value, the significance of F value and the P value to impact the profitability dependent variables in our case the ROE and the ROA. 
The other independent variables including the inventory turnover ratio and debt to capital ratio showed to have a negative correlation with profitability or the dependent variable, which in that case was the ROE ratio. It is worth to mention that these variable deviate from industry to industry as well as from car manufacturing companies to other rivals and this might come as a result of demand, market share, trends and customer needs. 
Having conducted the analysis above it can be said the first and the second objective of our research have been met. This is because the research managed to identify and evaluate the independent variables and the impact that each one of these variables has upon the profitability of car manufacturing companies.
The third objective for this research concludes by this research by giving recommendations regarding the results and the impact that each independent variable has on profitability. The recommendation are as followed:
· The current ratio variable, based on the regression analysis proved to be a driver when it comes to changes that might happen to the profitability level within a company. This variable considering the fact that this it is useful for lending companies or potential investors, it has a substantial flaw, which is the fact that it includes inventory, which might make the company look more liquid than it actually is. However even though this ratio in our case proved to be positively correlated to the profitability level, it might be worth to note that sometimes this ratio might mislead the investor or the lender if they solely take in consideration only this variable. Therefore, it is advisable for any potential investor or lender to consider other factors in order to get a clear view of the financial health of the company. After all the current ratio is a liquidity ratio and at its best it shows whether a particular company can pay its short term obligations on time. 

· The quick ratio or the acid test ratio is another type of liquidity ratio but this time the inventory level is excluded from the calculation. From the regression analysis conducted it was shown that this ratio was significant enough to have an impact upon the changes on the ROE. Also, even though this ratio is used in order to calculate the liquidity of a company, therefore a solvency ratio figure, since it raises confidence in the investors as well as the lenders if needed. Therefore it is recommended that the acid test ratio is always maintained at acceptable levels, in order to ensure attraction of potential investments and ease of accessing loans or funds from banks if needed. Also since this ration seems to be linked to profitability measures should be taken by the companies to maintain this ratio at the level that is ensures continues and accelerating profitability.

· The assets turnover ratio also proved to be a driver and impacting changes that might happen to the ROA, the profitability measure used in our research. This ratio is usually used to determine if a company has the ability to generate sales by using its assets. The assets turnover ratio is preferred to be higher in general compared to other rival companies or the industry average as it reflects a good use of assets, which is useful in case a company wants to attract investors or funds externally. Consequently, a low asset turnover ratio would indicate that the company is having production or management issues and that it cannot manage and use its assets to the full extent. Therefore considering the importance that this factor has on profitability it is recommended that the companies are cautious and that they try to improve this ratio if it needs to. In order to bring up to the market average or standard. One way to improve the assets turnover ratio is to create new strategies that use the assets more efficiently as well to invest in long term assets and technology.  This should be done in order to ensure customer and investor confidence, which will ultimately lead to potential profit in the future. 

· The inventory turnover ratio was also used to determine if it has an impact upon profitability. It was used in two different forms, as a ratio and as a day based figure. This ratio also can be used to illustrate how liquid the company might be and a higher the ratio means that the company keeps the inventory less in its warehouses in relation to the sales made. According to the research made an increase in the level of inventory turnover would subsequently have an impact on profitability of that specific firm as it would increase the profitability figure as well. However from the results from the  conducted regression analysis it was noted that the ROE and the inventory turnover ratio did not have a positive correlation with each other whereas the ROA and the inventory turnover ratio in days did have a positive correlation. This difference might have come due to the fact that the ROE ratio is mainly used to express the return the owners of a particular company might get from the investment, whereas the ROA shows the return a company might make from using its assets. The inventory level is an assets therefore fluctuation of it might comprise in changes in the ROA. Therefore it is recommended that the companies should have a improve the inventory turnover ratio as, more inventory being sold, it means more revenue being generated, therefore the profit generated ideally should be higher as well.

· Gearing ratios seem to be particularly important when prior to making any investment or giving out any loans for that particular company, from the investor or the lender point of view. These financial ratios are usually used to measure what proportion of the company’s activities are funded with debts and loans in respect to the total equity of the company. The two leverage ratios used in the regression analysis include the debt to equity ratio and debt to capital ratio. Based on the regression analysis the debt to equity ratio proved to be a significant factor that had an impact upon the changes in the ROA, whereas the debt to capital factor proved to be insignificant based on the regression analysis and therefore it did not have an impact on the changes that the ROE ratio might go through. Moreover, it has to be stated that this ratio is particularly important because excessive amount of debts can lead to financial difficulties in the future, therefore it is suggested that companies with a low gearing ratio should try to improve it by balancing the debt and the equity so that it does not affect the company in the future. A good gearing ratio could prove to be useful in case one a company decides that they need to get a loan or raise finance from other investors. For example in general a high gearing ratio, at or above 50% it considered as a high risk for a company, hence banks would be reluctant to give out a loan to a company with this amount of gearing ratio. Therefore it is vital that a company finds the perfect balance in between for the gearing ratios in order to ensure prospective future recurring profitability. 

If the companies would be able to implement the above stated strategies in their business plans chance are that the profitability within those companies would increase. Ideally every company should do better if they implement certain strategies that are designed to improve their profitability. However in the real world, the external environment should be take into consideration. There are other external factors that might impact the profitability, such as the political, economic, technological, environmental and social factors. These factors all have an impact in the way a company works, especially the automotive industry with all the environmental issues that have arisen recently. Therefore as a conclusion for a firm to successfully increase their profitability level they have to be able to implement internal strategies that boost the profitability and productivity as we as consider the external that might impact their product and the decision making for the company. 
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	Table 10. Ratios Calculated

	Companies
	ROA
	ROE
	Current R.
	Quick 
	Asset T. R.
	Inventory T. R.
	I. T. period days
	D-t-E Ratio
	D-t-C Ratio

	
	Y
	Y
	X1
	X2
	X3
	X4
	X5
	X6
	X7

	BMW 2013
	3.85%
	14.97%
	1.02
	0.83
	0.55
	6.41
	56.92
	1.97
	0.66

	BMW 2014
	3.76%
	15.54%
	0.96
	0.77
	0.52
	6.13
	59.54
	2.15
	0.68

	BMW 2015
	3.71%
	14.96%
	0.94
	0.77
	0.54
	6.68
	54.62
	2.14
	0.68

	BMW 2016
	3.67%
	14.59%
	0.98
	0.81
	0.50
	6.59
	55.43
	2.06
	0.67

	BMW 2017
	4.48%
	15.90%
	1.04
	0.85
	0.51
	6.38
	57.19
	1.74
	0.63

	BMW 2018
	3.45%
	12.41%
	1.18
	0.99
	0.47
	6.13
	59.55
	1.78
	0.64

	PORSCHE 2013
	7.89%
	21.45%
	0.72
	0.53
	0.58
	7.17
	50.90
	0.74
	0.42

	PORSCHE 2014
	8.45%
	22.93%
	0.74
	0.48
	0.66
	6.88
	53.06
	0.56
	0.36

	PORSCHE 2015
	8.01%
	21.82%
	0.69
	0.46
	0.74
	6.62
	55.15
	0.50
	0.33

	PORSCHE 2016
	8.19%
	22.04%
	0.80
	0.56
	0.69
	6.32
	57.77
	0.46
	0.31

	PORSCHE 2017
	8.96%
	20.65%
	0.91
	0.63
	0.67
	6.04
	60.43
	0.36
	0.26

	PORSCHE 2018
	8.17%
	18.92%
	0.93
	0.60
	0.68
	5.37
	67.99
	0.37
	0.27

	JLR 2013
	9.46%
	34.33%
	1.04
	0.74
	1.23
	6.02
	60.65
	0.61
	0.38

	JLR 2014
	12.05%
	32.04%
	1.18
	0.82
	1.24
	6.00
	60.84
	0.34
	0.26

	JLR 2015
	10.98%
	33.74%
	1.13
	0.80
	1.18
	5.75
	63.53
	0.42
	0.30

	JLR 2016
	6.38%
	17.23%
	1.14
	0.80
	1.08
	5.22
	69.98
	0.33
	0.25

	JLR 2017
	5.10%
	18.87%
	1.08
	0.74
	1.00
	4.90
	74.46
	0.54
	0.35

	JLR 2018
	4.16%
	11.16%
	1.02
	0.68
	0.96
	4.52
	80.82
	0.37
	0.27

	FORD 2013
	5.91%
	45.22%
	1.15
	0.61
	0.73
	6.81
	53.58
	1.54
	0.61

	FORD 2014
	0.59%
	5.03%
	0.97
	0.77
	0.69
	8.98
	40.66
	1.52
	0.60

	FORD 2015
	3.28%
	25.72%
	1.25
	1.14
	0.66
	15.34
	23.80
	1.50
	0.60

	FORD 2016
	1.93%
	15.76%
	1.20
	1.10
	0.64
	14.54
	25.10
	1.50
	0.60

	FORD 2017
	3.00%
	21.79%
	1.23
	1.12
	0.61
	13.08
	27.90
	1.30
	0.57

	FORD 2018
	1.44%
	10.27%
	1.20
	1.08
	0.63
	12.17
	29.99
	1.48
	0.60

	AUDI 2013
	8.89%
	21.62%
	1.54
	1.26
	1.10
	9.22
	39.58
	0.07
	0.07

	AUDI 2014
	8.72%
	23.06%
	1.51
	1.24
	1.06
	9.29
	39.31
	0.09
	0.08

	AUDI 2015
	7.57%
	19.73%
	1.43
	1.14
	1.03
	8.26
	44.18
	0.09
	0.08

	AUDI 2016
	3.38%
	8.16%
	1.56
	1.22
	0.97
	7.29
	50.07
	0.03
	0.03

	AUDI 2017
	5.46%
	12.35%
	1.60
	1.22
	0.94
	6.68
	54.62
	0.02
	0.02

	AUDI 2018
	5.28%
	11.66%
	1.56
	1.11
	0.90
	5.79
	62.99
	0.01
	0.01

	Audi Group, (2018), Ford Group (2018), Jaguar and Land Rover Group, (2019), Porsche AG, (2018), Porsche Holdings, (2012), BMW Group, (2019).




	Table 11. Figures extracted from the annual report for the companies

	Companies
	
	Sales
	Net profit
	Gross profit
	COGS
	C. assets
	Inventory

	BMW 2013
	
	76,059
	5,329
	15,268
	60,791
	52,184
	9,595

	BMW2014
	
	80,401
	5,817
	17,005
	63,396
	56,844
	11,089

	BMW 2015
	
	92,175
	6,396
	18,132
	74,043
	61,831
	11,071

	BMW 2016
	
	94,163
	6,910
	18,721
	75,442
	66,864
	11,841

	BMW 2017
	
	98,282
	8,675
	19,953
	78,329
	71,582
	12,707

	BMW 2018
	
	97,480
	7,207
	18,556
	78,924
	83,538
	13,047

	PORSCHE 2013
	14,326
	1,939
	4,187
	10,139
	6,168
	1,589

	PORSCHE 2014
	17,205
	2,201
	4,320
	12,885
	6,279
	2,157

	PORSCHE 2015
	21,533
	2,335
	6,092
	15,441
	7,595
	2,509

	PORSCHE 2016
	22,318
	2,640
	6,381
	15,937
	8,643
	2,536

	PORSCHE 2017
	23,491
	3,139
	6,619
	16,872
	9,772
	3,051

	PORSCHE 2018
	25,784
	3,118
	7,155
	18,629
	11,151
	3,889

	JLR 2013
	
	15,784
	1,215
	5,879
	9,904
	6,209
	1,795

	JLR 2014
	
	19,386
	1,879
	7,482
	11,904
	7,230
	2,174

	JLR 2015
	
	21,866
	2,038
	8,681
	13,185
	8,410
	2,416

	JLR 2016
	
	22,208
	1,312
	8,905
	13,303
	8,972
	2,685

	JLR 2017
	
	24,339
	1,242
	9,268
	15,071
	10,962
	3,464

	JLR 2018
	
	25,786
	1,114
	9,458
	16,328
	11,170
	3,767

	FORD 2013
	
	146,917
	11,946
	26,727
	120,190
	42,457
	19,984

	FORD 2014
	
	144,077
	1,230
	19,052
	125,025
	38,758
	7,870

	FORD 2015
	
	149,558
	7,371
	25,417
	124,141
	102,587
	8,319

	FORD 2016
	
	151,800
	4,600
	26,605
	125,195
	108,461
	8,898

	FORD 2017
	
	156,776
	7,757
	25,455
	131,321
	116,801
	11,176

	FORD 2018
	
	160,338
	3,695
	24,069
	136,269
	114,649
	11,220

	AUDI 2013
	
	49,880
	4,014
	9,188
	40,692
	25,214
	4,495

	AUDI 2014
	
	53,787
	4,428
	9,372
	44,415
	28,231
	5,071

	AUDI 2015
	
	58,420
	4,297
	11,376
	47,044
	30,800
	6,317

	AUDI 2016
	
	59,317
	2,066
	9,927
	49,390
	32,403
	7,233

	AUDI 2017
	
	60,128
	3,479
	9,584
	50,544
	33,846
	7,893

	AUDI 2018
	
	59,248
	3,463
	9,131
	50,117
	33,205
	9,406

	Audi Group, (2018), Ford Group (2018), Jaguar and Land Rover Group, (2019), Porsche AG, (2018), Porsche Holdings, (2012), BMW Group, (2019).




	Table 12: Further figures extracted from the annual reports of the companies and calculations

	Companies
	Total Assets
	Starting inventory
	Ending Inventory
	 Average 
Inventory 
	Current
Liabilities
	Total Debt
	Total Equity

	BMW 2013
	138,377
	9,366
	9,595
	9,481
	51,134
	70,304
	35,600

	BMW2014
	154,803
	9,595
	11,089
	10,342
	59,078
	80,649
	37,437

	BMW 2015
	172,174
	11,089
	11,071
	11,080
	65,591
	91,683
	42,764

	BMW 2016
	188,535
	11,071
	11,841
	11,456
	67,989
	97,731
	47,363

	BMW 2017
	193,483
	11,841
	12,707
	12,274
	69,047
	94,648
	54,548

	BMW 2018
	208,980
	12,707
	13,047
	12,877
	70,909
	103,597
	58,088

	PORSCHE 2013
	24,560
	1,239
	1,589
	1,414
	8,561
	6,671
	9,039

	PORSCHE 2014
	26,060
	1,589
	2,157
	1,873
	8,511
	5,353
	9,599

	PORSCHE 2015
	29,143
	2,157
	2,509
	2,333
	10,971
	5,317
	10,700

	PORSCHE 2016
	32,235
	2,509
	2,536
	2,523
	10,809
	5,499
	11,980

	PORSCHE 2017
	35,019
	2,536
	3,051
	2,794
	10,735
	5,448
	15,200

	PORSCHE 2018
	38,159
	3,051
	3,889
	3,470
	12,017
	6,043
	16,477

	JLR 2013
	12,837
	1,497
	1,795
	1,646
	5,997
	2,167
	3,539

	JLR 2014
	15,589
	1,795
	2,174
	1,984
	6,134
	2,010
	5,864

	JLR 2015
	18,563
	2,174
	2,416
	2,295
	7,457
	2,537
	6,040

	JLR 2016
	20,567
	2,416
	2,685
	2,551
	7,875
	2,489
	7,614

	JLR 2017
	24,350
	2,685
	3,464
	3,075
	10,104
	3,574
	6,581

	JLR 2018
	26,775
	3,464
	3,767
	3,616
	10,920
	3,712
	9,984

	FORD 2013
	202,026
	15,303
	19,984
	17,644
	37,003
	40,728
	26,416

	FORD 2014
	208,615
	19,984
	7,870
	13,927
	40,086
	37,156
	24,465

	FORD 2015
	224,925
	7,870
	8,319
	8,095
	82,336
	43,086
	28,657

	FORD 2016
	237,951
	8,319
	8,898
	8,609
	90,281
	43,730
	29,187

	FORD 2017
	258,496
	8,898
	11,176
	10,037
	94,600
	46,437
	35,606

	FORD 2018
	256,540
	11,176
	11,220
	11,198
	95,569
	53,269
	35,966

	AUDI 2013
	45,156
	4,331
	4,495
	4,413
	16,398
	1,314
	18,565

	AUDI 2014
	50,769
	4,495
	5,071
	4,783
	18,725
	1,637
	19,199

	AUDI 2015
	56,763
	5,071
	6,317
	5,694
	21,554
	1,884
	21,779

	AUDI 2016
	61,090
	6,317
	7,233
	6,775
	20,705
	816
	25,321

	AUDI 2017
	63,680
	7,233
	7,893
	7,563
	21,208
	647
	28,171

	AUDI 2018
	65,598
	7,893
	9,406
	8,650
	21,351
	427
	29,698

	Audi Group, (2018), Ford Group (2018), Jaguar and Land Rover Group, (2019), Porsche AG, (2018), Porsche Holdings, (2012), BMW Group, (2019).
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