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1. Introduction

This paper conducts a report on the topic of financial management and an analysis of British Telecom Group (BT), a leading telecommunications company which has 4 main businesses: Consumer, Enterprise, Global Services, and Openreach (O'Dea, 2020). The study works with the data provided by BT’s recent annual reports. This research develops a beneficial analysis of the company and its financial performance over the last five years. Nowadays, with the fast technology advancement, the need for a better, more accurate analysis of any company’s data is a vital component of its future development in today's dynamic and competitive business market (Kolaski, 2018).
[bookmark: _Toc61099369]1.1 History of the company 

British Telecom Group (BT) is a multinational company which caters to customers in 180 countries. BT is the top fixed-voice and broad provider in the United Kingdom with a headquarter in London. The company is also engaged in offering various communications services, television products and services (BT Group plc, 2020).
[bookmark: _Hlk60110537]BT was established in 1969 and it is the world's oldest communications company. The company’s history begins with the launch of the first commercial telegraph service and UK’s first telecommunications company (the Electric Telegraph Company) founded in 1846. From 1912 a monopoly over the telecommunications was owned by the General Post Office (Popple, et al., 2020).  The General Post Office became independent in 1981, and it became known as British Telecommunication. Three years later British Telecommunication was privatized, and half of the company’s shares were sold to public. The government sold its remaining shares in 1991 and 1993. BT is part of Footsie and it is listed on both the London Stock Exchange and New York Stock Exchange (BT Group plc, 2020). 
Today, BT has a significant presence across England, being a core contributor to the UK’s economy, supporting around one percent of all employment in the country (BT Group plc, 2020). With more than 290 000 employers hired directly and indirectly by the company solely in the UK, the company has a substantial role in the economic, business and community life of the country (BT Group plc, 2020). BT Group was the first company to develop a nationwide communications network and it is currently one of the world’s most successful communications services companies (BT Group plc, 2020).
[bookmark: _Toc61099370]2. Financial performance of BT Group

BT Group is a public listed company, and this means that its financial statements are available for review and analysis. In this chapter we will use the information from the Balance sheets and Income Statements of the company for the recent years. Balance sheet provides information about the total assets, total liabilities, and total equity of the company. Total assets are everything that the organization owns as tangible and intangible assets. Total liabilities can be described as what the company is liable to pay off in the future as loans. And total equity is providing information about what is the ownership capital in the company. To summarize the Balance sheet shows the financial position of the business at a given point of time. The Income statement is reports what the business generated during a certain period of time as detailed information about the profits and losses. To measure the financial performance of BT Group, the current research provides several important calculations and it also compares the established results. The current study bases its analysis mainly on the annual report of the BT Group for  2020, 2019, 2018, 2017 and 2016 year. It utilizes varieties of methods and formulas which are listed below.

Profitability Ratios
Gross Profit Margin = Gross Profit / Sales 
Operating Profit Margin = Operating Income / Sales 
Net Profit Margin = Net Income / Sales  

Efficiency Ratios
Total Asset Turnover = Sales / Total Assets 
Fixed Asset Turnover = Sales / Total Fixed Assets 
Return on Equity = Net Income / Book Value of Equity 
Return on Assets = Net Income / Total Assets 

Leverage Ratios
Debt to Equity = Total Debt / Total Equity
Debt to Capital rations = Total Debt / ( Total Equity + Total Debt )

Liquidity Ratios
Current Ratio = Current Assets / Current Liabilities
Quick Ration = ( Current Assets – Inventory ) / Current Liability
Cash Ratio = Cash / Current Liability 


[bookmark: _Toc61099371]2.1 Calculations for the past 5 years 

[bookmark: _Toc61099372]Profitability, efficiency, leverage, and liquidity ratios for 2020 year   

Table 1 Financial statement of BT 2020 Source: (BT Group plc, 2020)
	BT Group Annual report for 2020
Balance Sheet and Income Statement
	Year ended 31 March 2020 (£m)

	Sales
	22,905

	Gross profit (Sales – Cost of Sales)
	Not reported

	Operating profit
	3,283

	Net profit (net income, earnings)
	1,734

	Fixed asset (property, plant, equipment)
	18,474

	 Total asset (Current + Non-Current Asset)
	53,067

	Total equity
	14,763

	Total debt
	2,842+16,492=19,334

	Current asset
	11,992

	Current liability
	10,986

	Inventory 
	300

	Cash
	1,549






	






[bookmark: _Hlk61098817]
Operating Profit Margin = 3,283 / 22,905 = 0.143
Net Profit Margin = 1,734 / 22,905 = 0.0757
Fixed Asset Turnover = 22,905 / 18,474 = 1.2398
Total Asset Turnover = 22,905 / 53,067 = 0,4316
Return on Asset = 1,734 / 53,067 = 0.0326
Return on Equity = 1,734 / 14,763 =0.1174
Debt to Equity = 19,334 / 14,763 = 1.309
Debt to Capital = 19,334 / (14,763+19,334) = 0.5670
Current Ration = 11,992 / 10,986 = 1.0915
Quick Ratio = (11,992-300) / 10986 = 1.0642
Cash Ratio = 1,549 / 10,986 = 0.1409

[bookmark: _Toc61099373][bookmark: _Hlk61097112]Profitability, efficiency, leverage, and  liquidity ratios for 2019 year 

	BT Group Annual report for 2019
Balance Sheet and Income Statement
	Year ended 31 March 2019
(£m)

	Sales
	23,428

	Gross Profit 
	Not reported

	Operating Profit 
	3,421

	Net Profit 
	2,159

	Fixed Asset (property, plant, equipment)
	17,835

	Total Assets (35,843+10,444)
	46,287

	Total Equity
	10,167

	Total Debt (14,776+2,100)
	16,876

	Current asset
	10,444

	Current liability
	9,602

	Inventory
	369

	Cash
	1,666


Table 2 Financial statement of BT 2019 Source: (BT Group plc, 2020)
[bookmark: _Hlk61098900]
Operating Profit Margin = 3,421 / 23,428 = 0.146
Net Profit Margin = 2,159 / 23,428 = 0.0921
Fixed Asset Turnover = 23,428 / 17,835 = 1.3135
Total Asset Turnover = 23,428 / 46,287 = 0.5061
Return on Asset = 2,159 / 46,287 = 0.0466
Return on Equity = 2,159 / 10,167 = 0.2123
Debt to Equity = 16,876 / 10,167 = 1.659
Debt to Capital = 16,876 / (10,167 + 16,876) = 0.6240
Current Ration = 10,444 / 9,602 = 1.087
Quick Ratio = (10,444-369) / 9,602 = 1.049
Cash Ratio =1,666 / 9,602 = 0.1735

[bookmark: _Toc61099374][bookmark: _Hlk61098730]Profitability, efficiency, leverage, and  liquidity ratios for 2018 year 

	BT Group Annual report for 2018
Balance Sheet and Income Statement
	Year ended 31 March 2018
(£m)

	Sales
	23,723

	Gross Profit
	Not reported

	Operating Profit
	3,381

	Net Profit (Profit for the year)
	2,032

	Fixed Asset (property, plant, equipment)
	17,000

	Total Assets (34,493+8,349)
	42,842

	Total Equity
	9,911

	Total Debt (2,281+11,994)
	14,275

	Current asset
	8,349

	Current liability
	10,183

	Inventory
	239

	Cash
	528


 Table 3 Financial Statement of BT 2018 Source: (BT Group plc, 2020)










Operating Profit Margin = 3,381 / 23,723 = 0.142
Net Profit Margin = 2,032 / 23,723 = 0.085
Fixed Asset Turnover = 23,723 / 17,000 = 1.3954
Total Asset Turnover = 23,723 / 42,842 = 0.5537
Return on Asset = 2,032 / 42,842 = 0.0474
Return on Equity = 2,032 / 9,911 = 0.2050
Debt to Equity = 14,275 / 9,911 = 1.440
Debt to Capital = 14,275 / (9,911+14,275) = 0.590
Current Ration = 8,349 / 10,183 = 0.819
Quick Ratio = (8,349-239) / 10,183 = 0.7964
Cash Ratio =528 / 10,183 = 0.0518

[bookmark: _Toc61099375]Profitability, efficiency, leverage, and  liquidity ratios for 2017 year 

Table 4  Financial Statement of BT 2017 Source:
	[bookmark: _Hlk61098761]BT Group Annual report for 2017
Balance Sheet and Income Statement
	Year ended 31 March 2017
(£m)

	Sales
	24,062

	Gross Profit 
	Not reported

	Operating Profit 
	3,170

	Net Profit 
	2,066

	Fixed Asset (property, plant, equipment)
	16,498

	Total Assets (47,067+7,118)
	54,185

	Total Equity
	18,926

	Total Debt (2,791+11,105)
	13,896

	Current asset
	7,118

	Current liability
	11,123

	Inventory
	227

	Cash
	526



Operating Profit Margin = 3,170 / 24,062 = 0.132
Net Profit Margin = 2,066 / 24,062 = 0.085
Fixed Asset Turnover = 24,062 / 16,498 = 1.458
Total Asset Turnover = 24,062 / 54,185 = 0.444
Return on Asset = 2,066 / 54,185 = 0.038
Return on Equity = 2,066 / 18,926 = 0.109
Debt to Equity = 13,896 / 18,926 = 0.734
Debt to Capital = 13,896 / (18,926+13,896) = 0.423
Current Ration = 7,118 / 11,123 = 0.639
Quick Ratio = (7,118-227) / 11,123 = 0.619
Cash Ratio =526 / 11,123 = 0.047

[bookmark: _Toc61099376]Profitability, efficiency, leverage, and  liquidity ratios for 2016 year 

Table 5 Financial Statement of BT 2016 Source: (BT Group plc, 2020)
	BT Group Annual report for 2016
Balance Sheet and Income Statement
	Year ended 31 of March 2016
(£m)

	Sales
	19,012

	Gross Profit 
	Not reported

	Operating Profit 
	3,615

	Net Profit 
	2,733

	Fixed Asset (property, plant, equipment)
	15,971

	Total Assets (8,903+46,345)
	55,248

	Total Equity
	21,325

	Total Debt (12,029+3,756)
	15,785

	Current asset
	8,903

	Current liability
	11,716

	Inventory
	189

	Cash
	989



Operating Profit Margin = 3,615 / 19,012 = 0.190
Net Profit Margin = 2,733 / 19,012 = 0.143
Fixed Asset Turnover = 19,012 / 15,971 = 1.190
Total Asset Turnover = 19,012 / 55,248 = 0.344
Return on Asset = 2,733 / 55,248 = 0.049
Return on Equity = 2,733 / 21,325 = 0.128
Debt to Equity = 15,785 / 21,325 = 0.740
Debt to Capital = 15,785 / (21,325+15,785) = 0.425
Current Ration = 8,903 / 11,716 = 0.759
Quick Ratio = (8,903 – 189) / 11,716 = 0.743
Cash Ratio =989 / 11,716 = 0.084

Calculations of Vodafone 2020 year in €m
Operating Profit Margin = 4,099 / 44,974 = 0.0911  converted to pound =0.082
Net Profit Margin = - 455 / 44,974 = - 0.010 converted to pound = -0.009
Fixed Asset Turnover = 44,974 / 39,197 = 1.147  converted to pound = 1.03
Total Asset Turnover = 44,974 / 168,168 = 0.267  converted to pound = 0.24
Return on Asset = - 455 / 168,168 = - 0.0027  converted to pound =  - 0.0024
Return on Equity = - 455 / 62,625 = - 0.007  converted to pound = - 0.0063
Debt to Equity = 74,718 / 62,625 = 1.194  converted to pound  = 1.08
Debt to Capital = 74,718 / (62,625+74,718) = 0.544  converted to pound = 0.49
[bookmark: _Hlk61275640]Current Ration = 32,644 / 32,456 = 1.005  converted to pound = 0.91
Quick Ratio = (32,644 – 585) / 32,456 = 0.98 converted to pound = 0.88
Cash Ratio =13,644 / 32,456 = 0.420 converted to pound = 0.38
[bookmark: _Toc61099377]2.2 Evaluations of the ratio calculation

To analyze the financial position of BT Group were used the major financial metrics which are an important managerial tool for comparison of the company’s date between a period of time (years) and measuring the company’s performance with the competitors and industry. Calculation is conducted by applying values from the financial statement of the firm and specific ratios formulas. The information from those ratios helps to understand the values of the firm, its strength and weakness. The results can be presented as a decimal value or a percentage. Financial ratios are divided into different types measuring the Profitability, Efficiency, Leverage (Gearing) and Liquidity ratios. This report suggests a comparison of BT’s performance since the 2016 years until the 2020 year. To provide a deeper understanding of the company’s market position the report will also compare BT’s performance for the 2020 year with Vodafone’s performance for the same year. Vodafone is a widely know communication company and it is also BT’s main competitor.

[bookmark: _Hlk61256734]Summary the results of Profitability ratios for the past 5 years and Vodafone 2020
Table 6 Results
	BT Group
	2016

	2017
	2018
	2019
	2020
	Vodafone 2020

	Gross Profit Margin

	-
	-
	-
	-
	-
	-

	Operating Profit Margin
	0.190
	0.132
	0.142
	0.146
	0.143
	0.082

	Net Profit Margin

	0.143
	0.085
	0.085
	0.092

	0.075
	-0.009




Analysis of Profitability ratios
In the income statement of the company the Gross profit is not reported, and therefore the Gross Profit Margin cannot be calculated and analyze. Additionally, BTs profit can also be measured by the Operating Margin. It shows the amount a company makes per every pound of sales. The metric is calculated before paying interest or tax, but after the variable costs have been paid. In 2016 the Operating Profit Margin reaches its highest point of 0.190 or 19% earns from every pound of sales of BT Group before interest and taxes. After one year, 2017 the financial metric reaches its lowest values: 0.132 or 13.2%. This sharp decline probable occurred due to the highly increased amount of expenses of BT during the same year. The following years from 2917 to 2020 the values are stable around 14%. In comparison 2020 Vodafone’s Operating Profit Margin is 0.082 or 8.2% which is less than BT;s values for the same ration (0.143 or 14.3%), and therefore BG suggested to be more profitable that its main competitor : Vodafone. The net Profit Margin measures the profitability of the company after all interest and taxes. Its highest values were in 2016 – 14.3%. During the next two years the value decline by around 6%. In 2019 is slight grew 9.2% compared to 2020 where the ratio decreases again and hit its lowest value of 7.5%. The number is supposed to have decline mainly due to the affect of Covid-19. Vodafone was negative value in 2020 because expenses of the company are more than earned money.    


Summary the results of Efficiency ratios for the past 5 years and Vodafone 2020
Table 7 Efficiency Results
	BT Group
	2016
	2017
	2018
	2019
	2020
	Vodafone 2020

	Total Asset Turnover 
	0.344
	0.444
	0.553
	0.506
	0.431
	0.24

	Fixed Assets Turnover
	1.190
	1.458
	1.395
	1.313
	1.239
	1.03

	Return on Equity

	0.128
	0.109
	0.205
	0.212
	0.117
	-0.006

	Return on Assets

	0.049
	0.038
	0.047
	0.046
	0.032
	-0.002



Analysis of Efficiency ratios
The next ratios are very important and analyzes the company’s ability to use own internal assets to produce income. In other words, it can be utilized as an indicator efficiency because it shows a company’s revenue compared to the value of the assets of the company. BT’s the total asset turnover in 2016 is 0.34 and progressively raised to 0.50 in 2019. This increase indicates a higher efficiency performance of BT for the year. The values slightly dropped in 2020 to 0.43 due to the pandemic Coronavirus. The fixed assets turnover shows similar result. The return on equity for BT is variable and is between 0.109 to 0.212. In the telecommunication industry values that are around 0.10 are considered as low as above 0.14 as good. Vodafone’s value in 2020 are negative, and this can be considered as poor performance of the company. The last calculated ratio which is an indicator of efficiency ratios is the return on assets. In general BT’s return on assets show its highest values in 2016 and hits lowest point in 2020 (0.032). Vodafone was negative return on assets in 2020 which means that BT was more profitable than the competitor.

Summary the results of Leverage Ratios for the past 5 years and Vodafone 2020 
Table 8 Leverage Results
	BT Group

	2016
	2017
	2018
	2019
	2020
	Vodafone 2020

	Debt to Equity

	0.740
	0.734
	1.440
	1.659
	1.309
	1.08

	Debt to Capital

	0.425
	0.423
	0.590
	0.624
	0.567
	0.45



Analysis of Leverage (Gearing) ratios
Gearing ratios are measure the proportion of the business capital provided by equity and debt. The debt-to-equity ratio for BT increases from 0.74 in 2016 to 1.309 in 2020. Those values are high and possible reason is because that BT Group has borrowed money from the bank with low interest rate and using them to invest in infrastructure and better communication equipment as wireless towers, and data lines. For 2020 year the competitor Vodafone has similar value of 1.08 which can be considered as well high. The debt-to-capital is stable and between 0.42 in 2016 to 0.56 in 2020 slightly increase.  

Summary the results of Liquidity for the past 5 years and Vodafone 2020
Table 9 Liquidity Results
	Liquidity Ratios

	2016
	2017
	2018
	2019
	2020
	Vodafone 2020

	Current Ratio

	0.759
	0.639
	0.819
	1.087
	1.091
	0.91

	Quick Ratio

	0.743
	0.619
	0.796
	1.049
	1.064
	0.88

	Cash Ratio

	0.084
	0.047
	0.051
	0.173
	0.140
	0.38




Analysis of Liquidity ratios
Liquidity ratios analysis the ability of the company to convert the own assets to cash and meet the liabilities, or in other wards is measuring the connection between the current assts and current liabilities. The calculation of these ratios includes the current ratio, the quick ratio and the cash ratio. Telecommunication service companies have relative high ratios because the nature of the industry. To provide deeper understanding of BT’s performance the current study has monitored the current ratio in the past 5 years and the numbers shows an increase from 0.759 in 2016 year to 1.091 in 2020 year, and this is good. The result for Vodafone in 2020 is 0.91, which is slightly low. This means that the total amount of the current assets is less of the company’s current liability. The Quick ratios shows an increase  0.619 in 2017 to  1.064 in 2020 year, which suggest  an acceptable liquidity efficiency management of working capital. The quick ratio measures the speed with which the company could meet its short period obligations using only the most liquid assets. Comparing the company with Vodafone in 2020 the competitor has value of 0.88, which is almost 2% that BT’s value. This difference is indicator that Vodafone has liquidity problems. The Cash ratio calculates the ability of the company to pay its liabilities with cash or marketable securities. The cash ratio of  BT Group had downtrend during the analyzed years. Example of this statement is the fact that in 2016 the cash ratio was 0.084 and after a year it sharply dropped to 0.047. From 2017 to 2020 year the cash ration is increased to 0.14 but compare to competitor the ratio was low. In 2020 year  Vodafone had a cash ratio of 0.38.


[bookmark: _Toc61099378]2.3 Other information for the financial performance and major competitors

The price of BT at the beginning of 2020 could be traded for an average of $200 per share.  However, the leading communication service provider (BT) predicted poor performance of the stocks due to the Corona virus crisis. Hence, the price per share declined to 100$ in the third quarter of 2020 which was expected. During the last quarter of 2020 a steady recovery can be observed and currently the stocks of BT was traded for around $141 which was a slight recovery from the lowest point ($100 per share). A similar trend was noticed in 2008 during the financial crisis when the price also entered a bear trend and dropped from $275 to 70.20 which was the lowest price recorded since the establishment of BT. From the chart below it can be observed that both crises have a similar influence over the price per share of BT. Three main phases have occurred during the financial crisis about twelve years ago: downtrend, sideways markets and uptrend. The same pattern can be noted during the current crisis. The price is currently in phase three where a steady recovery is observed, and it is expected to continue increasing.  The price per share of the company was at its highest 5 years ago reaching a peak of around $502 per share.
[image: ]
Figure 1 BT price per share Source: Trading View
 
[bookmark: _Toc61099379]Main Competitors


2.4 Recommendations on how to improve the financial management of the company 

Analyzing the financial management of BT’s for the past 5 years, we can state that the company is performing general well and is profitable compare with the competitor Vodafone. As a strategy for the future, they need to consider 3 things to improve the financial health of  the company. First one is to improve the net profit margin and try to reduce the cost of sales as much as possible. This measurement will keep the percentage of profit positive and keep the company in leading positions during the coronavirus situation. Secondly BT’s need to reduce the price and investment in inventory and fixed assets. Third one is lower the total borrowing and increase the assets. They need to consider as well other components that may affect the business performance as external and internal environment. 

[bookmark: _Toc61099380][bookmark: _Hlk60624108]3. Capital Investment Appraisal Techniques

[bookmark: _Hlk60610426]The research conducts a comparison of two investment projects by using the most widely applied capital investment appraisal techniques: Payback Period Method, Accounting Rate of Return and Net Present Value (Ballantine, 1995). However, before calculating these financial metrics for each project a clear understanding of the techniques is needed. Moreover, the current chapter aims to distinguish the projects and pinpoint the better choice for an investor according to the beforementioned capital investment appraisal techniques. 

[bookmark: _Toc61099381]3.1.1 Payback period method (PBP), Advantages and Disadvantages

One of the most widely used investment appraisal techniques is the payback period method (PBP) which examines the amount of time taken from the investment to earn enough money to recover the cost of the initial investment or in other words the ratio measures the number of years necessary for the investment to pay for itself (Hoskins, 1979). 
· When cash inflows are equal the Payback period method is computed as follows:
[image: ]
Figure 2 Formula for Payback Period Method Source: (Remer, 1995)
· When cash inflows of every year are different the Payback Period Method is computed as follows:
[image: ]
Figure 3 Payback Period Formula Source: (Remer, 1995)

[bookmark: _Hlk60187709]Two types of this appraisal technique exist: the conventional payback period method and the discounted payback period method. Both methods are simple, with an easy interpretation, however, the ratios do not consider cash flows after the payback period (Hoskins, 1979). The conventional payback period method also ignores the time value of money by assuming an interest of O%, while the discounted payback period method usually uses the MARR (Remer, 1995).
Many papers suggest that the usage of PBP has decreased over time and most investors usually apply the net present value method (NPV) or the internal rate of return method in conjunction with Payback period method (Carter, et al., 1997). PBP’s main advantages and disadvantages are further discussed and summarized in the below table. Figure 4: PBP Pros and Cons Source: (Remer, 1995)

[bookmark: _Hlk60191005][bookmark: _Toc61099382]3.1.2 Accounting Rate of Return (ARR), Advantages and Disadvantages
The rate of return is core for financial analysis as it measures the financial performance of a project/company to simplify decisions in terms of company’s valuation or desirability of a project/investment (Henricks , 2020). 
[bookmark: _Hlk60201219]The Accounting rate of return (ARR) is a way of measuring return on investment and this appraisal technique is believed to be one of the best ways to determine the potential profitability of a certain project/asses, making it an effective tool to show which asset/project to invest in. The rate is commonly used in capital budgeting decisions as it uses the net income in comparison with the cost of the investment to estimate the rate of return that is supposed to be accomplished throughout the lifetime of the asset/project (Danielson, 2003). The ration can be calculated in a variety of ways. The most commonly used formula is given below (Whittington, 1979): 
[image: ] 
Figure 5 Formula for the Accounting Rate of Return

[bookmark: _Hlk60713590]In terms of interpretation, if the ARR is equal to 7%, this would suggest that the project is supposed to make 7 cents for each dollar invested for each year (Chron, 2020). If the expected rate is greater or equal to the target rate of return, then the project should be accepted as the company will gain at least the required rate of return. However, if the accounting rate of return is less than the required rate of return, the project should be rejected. Therefore, the higher the ARR, the more profitable the company will become (Gocardless, 2020). 
ARR is also known as the simple rate of return or the average rate of return. It is often utilized to screen specific projects. However, the rate is not very suitable for comparisons of investment opportunities mainly because it ignores the time value of the money. Uneven investments may involve varieties of time periods, which might change the expected overall value (Henricks , 2020).
As every financial metric the ARR has its pros and cons which are further discussed in the next table (Mepham, 1978). The ARR is a preferable rate when it comes to assessment of the performance of companies, capital investment projects, shares etc. But the fact that this rate is based on published accounting statements makes researchers argue if such metric has any economic significance (Corporate Finance Institute Education Inc., 2018). Benefits and drawbacks are further discussed in the table below.

Figure 6 ACC Pros and Cons Source: (Carter, et al., 1997)


[bookmark: _Hlk60191053][bookmark: _Toc61099383]3.1.3 Net Present Value (NPV), Advantages and Disadvantages 
 
Net present value (NPV) is defined as the difference between the present value of cash inflows and the present value of cash outflows over a certain period. When calculating the net value of a project/investment the cash flows happening at different points in time are adapted for the time value of money with a discount rate that is the minimum rate of return essential for the project/investment to be acceptable (Carter, et al., 1997). The ration is widely utilized in capital budgeting and investment planning to examine the success of a project/investment (Mendell, 2020).

[image: ] Figure 7 Net Present Value Formula Source: (Carter, et al., 1997)












[bookmark: _Hlk60713096]Furthermore, a positive or equal to zero value of this ratio indicates that the predicted incomes from a certain project/investment are more than the anticipated costs, therefore the project/investment is acceptable. Per contra, project/investment with negative NPV is expected to have a negative outcome: net loss and therefore is not considered. Additionally, if there are two or more mutually exclusive projects, the one with the highest Net Present Value should be selected (Carter, et al., 1997).
Figure 8 Advantages and Disadvantages of NPV Source: (Mendell, 2020).


Likewise, this financial metric aims to evaluate the total value of a potential investment opportunity while considering all revenues, expenses, and capital costs related to the project/investment in its Free Cash Flow (FCF) as well as the time value every cash flow that highly impact the present value of an investment/project (Mendell, 2020).

[bookmark: _Toc61099384]3.2 Comparison of two projects using PBP, ARR and NPV

[bookmark: _Toc61099385]3.2.1 Calculation of Payback period

[bookmark: _Toc61099386]Calculations of PBP for Project A

Year      Cash flow    Cumulative cash flow
   0             - 85                 -85
   1               10                 -75
   2               20                 -55
   3               40                 -15
   4               55

PBP = 3+15/55=3.27 


[bookmark: _Toc61099387]Calculations of PBP for Project B 

Year   Cash flow    Cumulative cash flow
    0            -90             -90
    1             25               65
    2             30               35
    3             35                0
    4             40

PBP = 3 years 

The above calculations show that the initial investment for project A will be repaid in about 3.27 years and the one for project B will be recovered in approximately 3 years, which seem a reasonable payback period. The difference between both PBP is not big but it can make a vast change as varieties of events can occur during this extra period required for the project to recover its costs. Therefore, the choice of a project will highly depend on each project’s values for NPV and ARR.

[bookmark: _Toc61099388]3.2.2 Calculation of Net Present Value

[bookmark: _Toc61099389]Calculation of Net Present Value for Project A



[bookmark: _Toc61099390]Calculation of Net Present Value for Project B


After measuring the Net Present Value for both projects, it is noticeable that the values are positive which concludes that the two projects are acceptable as the future earnings are more than the expected costs. Besides, the second project has a higher value: 9.97 compared to 6.97 for Project A. Consequently, although there is a slight difference in the PBP values for both projects, Investment B will not only be repaid for a shorter amount of time, but it will also be more profitable compared to Investment A. Moreover, Project B is probably the better choice as both financial metrics confirm this decision.


[bookmark: _Toc61099391]3.2.3 Calculation of Accounting Rate of Return

[bookmark: _Toc61099392]Calculation of ARR for Project A

  Year      Cash flow  
   0             - 85                    
   1               10                   
   2               20                    
   3               40                    
   4               55
Total cash inflows: 10+20+40+55=125
Total cost: 85
Total profit: 125-85=40
Average annual profit: 40/4=10
ARR (ROCE) Approach: 10/85=0.12=12%

 
[bookmark: _Toc61099393]Calculation of ARR for Project B

  Year      Cash flow  
   0             - 90                    
   1               25                   
   2               30                    
   3               35                    
   4               40

Total cash inflows: 25+30+35+40=130
Total cost: 90
Total profit: 130–90=40
Average annual profit: 40/4=10
ARR (ROCE) Approach: 10/90=0.11=11%


As mentioned in the previous chapter the higher accounting rate of return indicates a better profit for the company. In this case Project A has 2% greater ARR than Project B and therefore it will be the preferable choice according to these values. 

To sum up, the Payback Period method and the Net Present Value confirm that the better choice is Project B, however, the third appraisal technique pinpoints Project A as the right choice. Furthermore, the relative importance of the three appraisal techniques depends on the company’s business plan, tolerance of risk, liquidity, personal preferences and others. Regardless, the choice of a project should be based on the more financial metrics.
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Advantages
- Simple, easy interpretation
- It emphasises investments which pay back vast early cash flows.
- The ratio easily addresses capital rationing problems.
- It helps the manager to cope with the uncertainty by calculating how much time will be needed for an investment to pay back (the earlier the payback,the lower the risk.
- It uses cash flows that are less open to manipulation than profits
- It provides the backbone for most all other project evaluation techniques.
- A major supplementary tool in investment analysis.



Disadvantages
- It does not consider cash flows after the payback period and therefore it does not measure total income.
 - It ignores the time value of money.
- It is  difficult  to  distinguish  between projects  of  different  size  when  initial  investment amounts are vastly divergent.
- PBP over-emphasizes fast profitability.
- The  overall  payback  time  is  shortened by postponing  replacement of depreciated equipment.  This may yield mis-leading resilts.



Advantages
- Simple consept.
- It can be measured from available accounting data. Does not require any special reports.
- To evaluate the performance of a management most creditors and investors use accounting income which is also the bases of ARR.
- It looks at the entire project life




Disadvantages
- It does not consider cash flow from investment. It is based on acounting profit which is subjected to a varieties of accounting treatments.
- It ignores the time value of money.
- It also ignores risks for long-term investments. 




Advantages
- It is straightforward to calculate
- It recognizes the time value of money.
- It allows adding up several projects and excess capital to get a sense of the overall profit from investments. 
- It is an absolute measure of return.
- It is based on cash flows not profits.
- Non-conventionalcash flows can  be accommodated.
-The whole life of the project is taken under account.




Disadvantages
 - A lot of assumptions should to be conducted.
 - It is sensitive to small changes in assumptions.
- It might be difficult to explaintomanagers.
- It requires knowledge of the cost of capital and NPV is relatively complex.
- It is not difficult to manipulate the value of the ratio to produce the desired output.
- A discount rate should be chosen. The NPV assumes a constant discount rate over time. However, it can change every year.
- When using the NPV precise risk-adjustment is challenging to occur.
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Networking
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