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[bookmark: _Toc161763260]Part A- Overview and Major Events 
Rio Tinto Group is a multinational corporation headquartered in London, United Kingdom, and a leading player in the global mining industry. The company traces its roots back to the late 19th century when a group of investors established the Rio Tinto Company to mine copper deposits in Spain's Rio Tinto region. Over the decades, the company has grown through a series of mergers and acquisitions, solidifying its position as a global leader in the mining and metals sector. Rio Tinto's primary business model revolves around the exploration, mining, processing, and marketing of various mineral resources, including iron ore, aluminium, copper, diamonds, gold, industrial minerals, and energy products. The company operates across six continents, with a strong presence in Australia, North America, South America, Asia, Africa, and Europe. Rio Tinto's diverse portfolio of world-class mining assets, including massive iron ore operations in the Pilbara region of Western Australia, contributes significantly to its global market dominance. 
In the highly competitive global mining industry, Rio Tinto faces formidable competitors across different segments. In the iron ore market, the company competes with industry giants such as Vale S.A. (Brazil), BHP Group (Australia), and Fortescue Metals Group (Australia). In the aluminium sector, Rio Tinto's main rivals include Alcoa (USA), Rusal (Russia), and Chalco (China). The copper market sees intense competition from companies like Freeport-McMoRan (USA), Codelco (Chile), and Glencore (Switzerland). Additionally, Rio Tinto competes with diamond producers like De Beers (UK/South Africa) and Alrosa (Russia) in the diamond segment.
Major Events 
Event 1- Rio Tinto signs Australia’s biggest renewable power deal as it works to repower its Gladstone operations
Rio Tinto has signed Australia's largest renewable power deal with Iberdrola. The agreement will see Iberdrola develop two new hybrid wind and solar power plants with a combined 1,070MW capacity in Queensland. These will supply all the electricity needs for Rio Tinto's operations in Gladstone, meeting 30% of its total Australian power requirements. The shift to renewable energy is part of Rio Tinto's efforts to reduce emissions by 15% by 2025 and 50% by 2030. The Gladstone renewable strategy alone is expected to displace 1.2 million tonnes of carbon dioxide emissions annually. Rio Tinto is also exploring battery storage to ensure reliable power supply (Rio Tinto, 2024).
Event 2- Rio Tinto Board change
Dr Megan Clark has stepped down as a non-executive director of Rio Tinto on December 15, 2023 after serving for nine years on the Board of Directors. Rio Tinto Chair Dominic Barton thanked Megan Clark for her contributions to Rio Tinto over her nine years of service on the board. Dominic Barton said Rio Tinto will miss Clark's insights and wise counsel. He wished her well for the future on behalf of the Board (Rio Tinto, 2023).
Event 3- Kaisa Hietala to join Rio Tinto Board
Rio Tinto has appointed Kaisa Hietala as a new non-executive director, effective March 1, 2023. Ms. Hietala has experience in oil, gas, renewables and is currently a board member of Exxon Mobil and Smurfit Kappa Group. She will provide expertise in sustainability and the transition to a low-carbon future (Rio Tinto, 2022).
Event 4- First female president appointed for Diavik Diamond Mine
Rio Tinto has appointed Angela Bigg as the first female president and chief operating officer of the Diavik Diamond Mine in Canada's Northwest Territories. Angela was previously general manager of Operations at Diavik and has worked in various roles for Rio Tinto in Mozambique, South Africa, and Australia. She succeeds Richard Storrie and will lead the 1,100 employees at the Diavik mine. Rio Tinto commended Angela for her deep knowledge of operations and community relationships (Rio Tinto, 2021).
Event 5- Joint statement from PKKP and Rio Tinto
Rio Tinto and the Puutu Kunti Kurrama and Pinikura people (PKKP) released a joint statement confirming initial steps taken to rebuild their relationship following the destruction of Juukan Gorge in May 2020. Both parties held a joint board session and will prepare a head of agreement outlining commitments to work together. PKKP acknowledges Rio Tinto's steps but notes more is needed and they hope discussions continue positively under new CEO Jakob Stausholm (Rio Tinto, 2020).
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	Profitability ratios 
	Formula 
	2023
	2022
	2021
	2020
	2019

	Net profit ratio 
	Net profit/ total sales 
	18.42
	23.49
	35.59
	23.31
	16.15

	Gross profit ration 
	Gross profit/ total sales 
	27.43
	35.88
	46.96
	37.72
	26.56

	Return on equity ratio 
	Net profit/ Total equity 
	17.67
	24.74
	39.93
	20.04
	15.41

	 
	 
	 
	 
	 
	 
	 

	Liquidity ratio 
	 
	 
	 
	 
	 
	 

	Current ratio
	Current assets/ current liabilities 
	1.69
	1.64
	1.93
	1.80
	1.56

	Quick ratio
	Quick assets/ current liabilities 
	0.48
	0.46
	0.57
	0.66
	0.69

	 
	 
	 
	 
	 
	 
	 

	Efficiency ratio 
	 
	 
	 
	 
	 
	 

	Accounts receivable turnover
	Net credit sales/ average accounts receivable
	13.70
	15.97
	17.77
	12.24
	14.26

	Fixed asset turnover
	Net sales/ Net fixed assets
	0.66
	0.71
	0.81
	0.58
	0.61

	Sales to inventory
	Average inventory/ Net sales
	0.12
	0.11
	0.09
	0.09
	0.08

	 
	 
	 
	 
	 
	 
	 

	Gearing ratio 
	 
	 
	 
	 
	 
	 

	Debt-to-Equity Ratio
	Debt/ Equity 
	0.22
	0.19
	0.23
	0.26
	0.29

	Times Interest Earned
	EBIT/ Total interest 
	16.03
	61.22
	126.99
	63.96
	21.24
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Profit analysis 
Rio Tinto is a large mining company that operates worldwide. They mine many resources like iron ore, copper and aluminium. Every year they publish financial reports on how much money they make from their operations. This helps understand how well the company is doing. There are some calculations called ratios that can be done using numbers from the reports. Ratios compare two numbers and show what percentage one is of the other. This makes it easy to compare between years and see if profitability is increasing or decreasing (Wahlen, Baginski and Bradshaw, 2018). The net profit ratio looks at how much net profit Rio Tinto makes compared to the total money they take in from selling things. Net profit is the money left after paying all costs and taxes. In 2023 their net profit was 18.42% of total sales. This means for every $1 in sales, they made 18 cents in net profit. The ratio has fallen from earlier years like 2021 when it was higher at 35.59%.
The gross profit ratio compares gross profit to total sales. Gross profit is a bit higher as it's before paying some costs. This ratio also shows a decline, from 46.96% in 2021 to 27.43% in 2023. So while sales remain similar, costs appear higher now meaning less profit percentage. The return on equity ratio indicates profit generated from the money shareholders have invested in the company. It compares net profit with total equity on the balance sheet. For 2023 it was 17.67%, meaning money from profits gave just under 18 cents return for each $1 that shareholders have in the company. Profit returned has reduced compared to earlier years like 2021 at 39.93%.
In summary, all three key profitability ratios for Rio Tinto have experienced a downward trend over the years 2021 to 2023. Costs seem to be rising faster than sales which is squeezing profits. Returns for shareholders have also decreased according to the ROIs. This could be due to fluctuating commodity prices or rising operational expenses which impact profitability numbers from year to year for the mining company.
Liquidity ratio analysis 
For any company, it is important to understand if they have enough current assets to meet obligations that are due in the short term. This is known as liquidity. Two main ratios are used to analyse Rio Tinto's liquidity position over the years. The current ratio compares current assets to current liabilities. Current assets can be easily turned into cash within one year, like cash, stock and debtors. It shows if current assets can pay current debts like accounts payable which are due in the short term (Revsine, Collins and Johnson, 2021).
In 2023, Rio Tinto's current ratio was 1.69. This means they had $1.69 in current assets for every $1 in current debts. The ratio increased slightly from 1.56 in 2019 but was lower than 1.93 in 2021. Overall it has stayed reasonably close to 2, which is generally a benchmark level. The quick ratio only considers quick assets like cash and stock in the calculation. It provides a stricter measure of liquidity than current ratio as it ignores assets like debtors which take time to collect.
In 2023, Rio Tinto's quick ratio was 0.48. This implies they had $0.48 in fast assets for every $1 in short term obligations. The ratio dropped from a high of 0.69 in 2019 and was lower than 0.57 in 2021. This shows current assets without stock and debtors may not fully cover current liabilities immediately. From 2019 to 2023, while the current ratio has largely remained above 2, the quick ratio for Rio Tinto has generally declined. This could mean more current assets are held in slower items like debtors rather than quickly realizable stock or cash balances over the years (Palepu, 2020).
Overall, Rio Tinto's strong current ratio shows it is reasonably liquid currently. But the downward quick ratio trend points to less ultra-short term funds to settle all current debts immediately without delay if needs be. Careful working capital management is thus important to avoid potential liquidity issues. In volatile industries like mining, liquidity risks requiring extra monitoring. Balancing current assets and debts profile is a task Rio Tinto should focus on to ensure continual smooth operations and meeting obligations as they fall due without disruptions arising from inadequate instant funds if markets see downturns.
Efficiency ratio analysis 
It is important for any large business like Rio Tinto to carefully monitor key performance indicators to understand how efficiently resources are being utilized and identify opportunities for improvement. Various metrics can be analysed through financial ratios calculated from income statements and balance sheets.
Accounts Receivable Turnover Ratio
This ratio examines the efficiency of credit sales collection by comparing net credit sales to average accounts receivable over a period. For Rio Tinto, this was 13.7 times in 2023. While still reasonable, it has decreased from a high of 17.77 times in 2021.
This slight lengthening in collection days suggests customers may be taking more time on average to settle payments compared to prior years. A few potential factors could be contributing to this trend:
· Macroeconomic uncertainty may be impacting cash flows of some customers, causing delays in paying Rio Tinto on time. Rising inflation and higher borrowing costs globally pose challenges.
· Changes in customer or geographic mix - The company may be doing relatively more business with customers in regions/industries experiencing temporary financial difficulties, pushing out collection durations.
· Less stringent credit policies - Over time, Rio Tinto's credit terms could have become slightly lax compared to before, allowing buyers more flexibility without negatively impacting relationships in the short run. But these hurts working capital cycle.
Faster receivables turnover is preferable as it releases capital for more sales and profits. Rio Tinto should closely monitor top slow-paying customer accounts and industries. Tighter credit controls or even credit insurance can incentivize early payment while protecting cash flows. Proactive discussions around payments with strategic clients and improving internal follow-ups can help.
Fixed Asset Turnover Ratio
This measures a critical aspect of asset productivity by relating annual sales to net fixed assets such as plants, mining machinery, transportation vehicles and buildings.
Rio Tinto's fixed asset turnover declined from 0.81 times in 2021 to 0.66 times in 2023. This indicates slightly lower efficiency, as a greater amount of investment in assets is generating proportionately lesser revenues currently (Robinson, 2020).
Possible reasons for weaker asset utilization include:
· Surplus production capacity after expansions not fully absorbed in demand. Under-recovery of high fixed costs.
· Older fleets/factories operating at sub-optimal efficiency levels due to under-maintenance in past, driving up average asset bases in calculation.
· Shift to lower volume but more complex, capital intensive mining projects impacting total asset levels.
Rio Tinto can focus on wringing out additional capacity from existing assets through better planning before adding new investments. Upgrading plants on priority based on exhaustive performance reviews and installing monitoring systems helps maximize throughput. Assets past useful lives must be replaced timely.
Inventory Turnover Ratio
These metric measures stock efficiency by relating average inventory to annual net sales. For Rio Tinto, this stood around 0.12 times since 2019, implying inventory is sufficient to support roughly 3 months of sales.
The company has demonstrated effective working capital management through low inventory holding periods, ensuring optimum cash allocation. Advanced supply chain planning and tight controls aid this. Minimal safety stocks provide agility to market changes while meeting production needs.
Gearing ratio analysis 
Gearing ratios assess a company's use of debt financing versus equity. This influences financial risks. Rio Tinto's gearing ratios for scrutiny are Debt-to-Equity Ratio and Times Interest Earned ratio.
Debt-to-Equity Ratio
This ratio indicates the degree financing comes from shareholders vs. lenders. It divides total debt by total equity on the balance sheet. For 2023, Rio Tinto's ratio was 0.22, meaning for every $1 of equity, there was $0.22 in debt. This ratio has stayed under 0.3 since 2019, showing a prudent debt level less than equity capital provided. While debt enables expansion, high leverage constrains flexibility during downturns as debt payments continue. Rio Tinto uses debt in moderation as a cheaper financing method after equity. This maintains low-risk tolerance.
Times Interest Earned Ratio
This signifies a firm's comfort level in servicing interest expenses from operating profits. It divides EBIT (earnings before interest & tax) by total annualized interest. In 2023, Rio Tinto's ratio was 16.03, implying profits were 16 times interest cost. Despite fluctuation, it remained robustly above minimum safe threshold of 10x coverage since 2019 except 2020. This comfortable ratio safeguards against deficits hindering debt payment even in earnings declines, preventing technical default risk. Stable credit ratings aid competitiveness (Fridson and Alvarez, 2022).
In summary, Rio Tinto's disciplined financial management is visible. Conservative gearing with debt levels beneath equity provides lower risk appetite. Strong interest coverage strengthens creditworthiness avoiding liquidity issues from high leverage burden. A balanced capital structure allows managing ups and downs effectively while retaining strategic financial flexibility for advantageous growth. Rio Tinto will seek to sustain this optimal risk profile maintaining high regard in financial markets. Periodical reviews monitor evolving dynamics.
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	Profitability ratios 
	Rio Tinto (2023)
	BHP (2023)

	Net profit ratio 
	18.42
	26.62

	Gross profit ration 
	27.43
	42.61

	Return on equity ratio 
	17.67
	29.52

	 
	 
	 

	Liquidity ratio 
	 
	 

	Current ratio
	1.69
	1.23

	Quick ratio
	0.48
	-2.77

	 
	 
	 

	Efficiency ratio 
	 
	 

	Accounts receivable turnover
	13.70
	363.63

	Fixed asset turnover
	0.66
	0.53

	Sales to inventory
	0.12
	1.33

	 
	 
	 

	Gearing ratio 
	 
	 

	Debt-to-Equity Ratio
	0.22
	0.31

	Times Interest Earned
	16.03
	13.98



Profitability ratios
Net Profit Ratio:
BHP's 2023 net profit ratio of 26.62% indicates it successfully managed production costs while achieving higher sales realizations for its mineral offerings compared to Rio Tinto's 18.42%. Mining is a capital intensive industry with volatile commodity prices, so maintaining strong net margins provides an important buffer against downswings in revenues when input or market factors turn unfavourable. BHP appears to have a relative cost advantage as well as superior commercial strategies for product pricing. 
Gross Profit Ratio:
The gross profit margin, at 42.61% for BHP, suggests its effective handling and control of direct expenses involved in the extraction and initial processing of minerals extracted from the earth. These would include mining contractors, energy and fuel costs, ore processing labour, maintenance, consumables etc. In contrast, Rio Tinto's ratio of 27.43% points to slightly higher direct costs incurred per dollar of sales. There may be potential for Rio Tinto to implement more efficient mining techniques, automate manual tasks, right-size equipment fleets based on true production requirements, aggressively negotiate with suppliers on discounts, or upgrade older plants (Higgins, 2016). 
Return on Equity:
While BHP recorded a marginally superior ROE of 29.52% compared to Rio Tinto's 17.67%, both mining giants have demonstrated reasonable ability to generate returns for their shareholders from the capital deployed in business operations. This indicates profits earned are being efficiently ploughed back rather than just accumulating on the balance sheet unproductively. An ROE of over 15% is generally acceptable for capital-intensive sectors like mining. Some improvement may still be possible for Rio Tinto through working capital optimization, tax planning, productivity enhancements or more competitive sourcing/pricing. 
Liquidity Ratios 
Current Ratio:
Rio Tinto's current ratio of 1.69 slightly tops the generally adequate benchmark of 1.5 and is higher than BHP's 1.23. This suggests Rio Tinto maintains a larger buffer of quick assets that can be readily converted to cash if needed to repay obligations due over the next year. In mining, fluctuating output and market demands require comfortable working capital cushions as a safety measure. BHP's ratio reflects sufficient coverage but the company would need to bolster short term reserves for a small additional layer of protection against unforeseen downturns impacting cash flows.
Quick Ratio:
In contrast, BHP's quick ratio of -2.77 is concerning as it points to inadequate cash and near-cash current assets in the absence of slow inventory items to immediately settle all current liabilities on the books. This poses risks in a squeeze. Rio Tinto at 0.48 maintains a balanced current assets profile with sufficient quick funds proportionate to immediate liabilities. BHP needs to strengthen its cash position, speedily collect debtors, release tied-up capital to streamline the working capital cycle, or diversify funding sources including credit lines to guard against short-notice liquidity shortfalls. Conservative cash management practices spanning collection/disbursement periods aim to consistently report ratios well above zero by both miners (Brigham and Daves, 2019).
To conclude, while both mining giants satisfy current liability obligations from current assets pools as per wider industry standards, Rio Tinto demonstrates relatively safer liquidity standing with an equilibrium between short term commitments and realizable current asset reserves readily meeting payment conditions. BHP can focus on selectively expanding rapidly realizable current assets categories or moderating creditors to bolster its liquid cover, strengthening resilience against unforeseen cash drain scenarios. Prudently planning production against demand volatility facilitates dependable current ratios supportive of sustainable operations across market cycles.
Efficiency Ratios 
Accounts Receivable Turnover:
BHP highlights superior collection efficiency by recovering debtors a remarkable 363.63 times annually compared to Rio Tinto's 13.70 times. This underscores faster payment recoveries from buyers, releasing capital for more sales/margins. BHP has likely refined credit management practices leveraging digital technologies - from electronic invoicing and automated dunning to data-based customer profiling. Rio Tinto can study BHP's strategies and adapt efficacious policies e.g. differential credit terms depending on purchase volume/payment history; credit insurance for high risk accounts; incentivizing early settlement. Faster debtor recovery cycles boost solvency and competitive responsiveness.
Fixed Asset Turnover:
While both miners realized ratios around 0.5-0.7 times, scope remains to extract incremental revenues from sunk capital equipment and facilities. Regular reviews of asset utilization quantify surplus capacities for asset right-sizing decisions. Outdated machinery is refreshed before total breakdown to optimize efficiencies. Predictive maintenance using sensors minimizes downtime. Asset performance transparency across sites via digital dashboards facilitates optimizations in conjunction with production planning for maximum asset turns ensuring ongoing viability (Ross, Westerfield and Jordan, 2017).
Inventory Turnover:
Keeping inventories under 2 months of sales demonstrates careful inventory management by Rio Tinto and BHP to avoid capital blocks, aid agility, and sustain consistent offtake. Lean buffers sufficient to satisfy production needs minimize inventory carrying costs and obsolescence risks. Advanced demand projections and optimized inter-site logistics underpin minimal safety stocks supportive of smooth operations amid volatilities.
Gearing Ratios 
Debt-to-Equity Ratio:
While BHP's 0.31 ratio comports with industry norms, Rio Tinto embraces a more risk-averse financial profile through its lower debt reliance of 0.22. This lends greater resilience amid macroeconomic headwinds impacting cash flows or mineral demand/pricing that may constrain debt-servicing ability. A lower leverage cushion reduces volatility, protects credit ratings supporting lower-cost funding to reinvest over cycles (Warren, Jones and Tayler, 2020).
Times Interest Earned:
Rio Tinto distinguishes itself from BHP through a superior interest coverage of 16.03x, suggesting wider margins of safety for servicing interest outgo even allowing for moderate earnings dipping without default threat, compared to BHP's 13.98x coverage. Strong coverage safeguards against profitability squash scenarios and preserves financing flexibility due to consistent creditworthiness.

[bookmark: _Toc161763265]Recommendations 
· Tighten credit controls and expedite debt collection to boost receivables turnover closer to industry leaders. Regularly monitor top slow-paying customers.
· Conduct operational efficiency drives across mines focusing on reducing unit costs of key inputs like energy, materials, contractors. Optimize production planning.
· Review fixed asset utilization through site visits and performance tracking. Replace outdated equipment on priority and extract marginal gains from existing fleets through automation/condition monitoring.
· Explore partnerships with suppliers to jointly optimize efficient scaling of inputs aligned with demand outlook. Negotiate discounts through long-term agreements.
· Consider incentivizing early payment settlements via differential credit terms based on volume/compliance. Investigate accounts receivables factoring or insurance.
· Maximize sales realizations through stronger market intelligence function. Constantly benchmark product pricing against top competitors.
· Strengthen liquidity reserves proportionate to scale of operations through cash flow projection agility and treasury management practices.
· Adopt Industry 4.0 technologies for end-to-end value chain visibility and predictive maintenance/planning. Identify non-value add activities for elimination.
· Maintain a conservative leverage profile with more equity financing and adequate interest coverage for resilience through volatility.
· Strengthen shareholder returns over the long-run in a sustained manner through profitable growth strategies and working capital optimizations (Titman, Keown and Martin, 2018).
· Continue diligent monitoring and comparisons of key financial metrics with industry majors to identify variances prompting self-improvements on an ongoing basis.
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[bookmark: _Toc161763267]Calculation of Payback period, NPV and ARR 
Payback period 
= Years before full recovery + Unrecovered cost at the start of the year / Cash flow during the year
Project A- 2+ (500/1000) = 2.5 years 
Project B- Within first year 
Accounting rate of return (ARR)
Project A 
= Average annual profit / average investment 
= {(2500+2000+ 1000 -442)/4}/ 5000* 100
= 25.29%
Project B
= Average annual profit / average investment 
= {(1500+1000+ 1000 -470)/4}/ 1000* 100
= 75.75%
Net present value (NPV) 
	Year 
	A
	B
	PVF@0.75%
	NPV (A)
	NPV (B)

	0
	-5000
	-1000
	1
	-5000
	-1000

	1
	2500
	1500
	0.992
	2480
	1488

	2
	2000
	1000
	0.985
	1970
	985

	3
	1000
	1000
	0.977
	977
	977

	4
	-442
	-470
	0.971
	-429.182
	-456.37

	 
	1264.5
	757.5
	 
	-2.182
	1993.63



Analysis and recommendation 
Payback period 
Project A has a payback period of 2.5 years which means it will take 2.5 years for the cash inflows from the project to recover the initial investment amount. Though the payback seems reasonable, it is significantly higher than Project B which has a payback within the first year itself. A shorter payback period is always preferable as it means the project funds will be available sooner for alternative uses (Gorshkov et.al, 2018).
ARR 
In terms of annual rate of return (ARR), Project B performs much better with an ARR of 75.75% whereas Project A's ARR is only 25.29%. A higher annual rate of return indicates a more profitable project. It is evident that Project B has the potential to generate greater returns each year from the investment as compared to Project A.
NPV 
When we analyse the net present value (NPV) of the projects, Project B has a positive NPV of 1993.63 whereas Project A has a negative NPV of -2182 indicating a loss. A positive NPV suggests the project will generate returns greater than the minimum acceptable return while a negative NPV means the returns will be less than the minimum acceptable return. From the NPV perspective, Project B seems like a better investment opportunity.
Considering all the parameters of evaluation together, from financial metrics like payback period, ARR and NPV to additional risk-return analysis, it is unambiguously clear that Project B is the better choice among the alternatives currently on the table. While payback may seem long at first glance for Project B, the subsequent cashflows and returns more than compensate for the initial higher cash outlay. The annual returns from Project B are also far greater than Project A making it the optimal selection. Project B also provides our organization strategic advantage through new technology adoption apart from being financially superior based on objective criteria (Bora, 2015).
[bookmark: _Toc161763268]Recalculated NPV and analysis 
The company is considering two different investment projects, project A and project B. Both projects require an initial investment but have different cash flow patterns over the next 4 years. To evaluate which project is better, we conducted a net present value (NPV) analysis for each. For project A, the initial investment is $5,500 with expected negative cash flows in each of the next 5 years. The cash flows are 2,250 in year 1, 1800 in year 2, $900 in year 3 and -$397 in year 4. Using a discount rate of 0.75%, the NPV of project A is -1,001.9638. This means that over the 4 year period, the total value of the negative cash flows in present dollar terms is $1,001.9638 less than the initial investment. Therefore, project A is expected to lose money overall.
Project B requires an initial investment of 1100. The expected positive cash flows are 1350 in year 1, 900 in year 2, 900 in year 3 and 423 in year 4. Conducting the same NPV calculation using a 0.75% discount rate, the NPV of project B is 1,594.267. For project B, the total value of the positive cash flows in present dollar terms is $1,594.267 more than the initial investment. Therefore, project B is expected to make money overall.
While both projects require an initial cash outlay, project A is expected to lose $1,001.9638 according to its NPV calculation whereas project B is expected to gain $1,594.267 based on its NPV. As the goal is to choose the project expected to make rather than lose money, project B appears to be the better option based on this financial analysis (Hopkinson, 2017). Its higher positive NPV indicates project B will more than cover its initial investment and make a return over the 4 year period whereas project A will not generate enough positive cash flow to outweigh its costs. Therefore, if the company's objective is to maximize value, project B is the recommended choice between these two mutually exclusive investment opportunities based on the NPV analysis.
[bookmark: _Toc161763269]Advantages and shortcomings of the PBP, ARR and NPV techniques
There are a few key financial tools that can be used to analyse capital investment projects - the payback period, accounting rate of return, and net present value. Each method has its advantages but also some potential shortcomings.
PBP
The payback period is one of the simplest techniques, calculating the number of years required to recover the initial cash outlay of the project through cash inflows. It is easy to understand and calculate. However, it does not consider the timing of cash flows beyond the payback period or the total profitability of investments with longer lives. As such, projects with equal paybacks may not be economically equal if they have different total cash flows.
ARR 
The accounting rate of return expresses profit as a percentage of the average investment over a period. It is straightforward to interpret. However, it does not consider the timing of cash flows and assumes cash flows occur at the end of each period rather than considering the time value of money. Two projects could have the same ARR but different risks and total profits due to uneven cash flow patterns.
NPV 
Net present value analysis addresses some of the limitations of the other methods. By discounting all future cash flows to determine their present value, it incorporates the time value of money. This allows an "apples to apples" comparison of projects with different cash flow profiles. The higher a project's NPV, the more value it is expected to create. However, NPV can also be more complex to calculate as it requires determining an accurate discount rate. The discount rate assumption can significantly impact results. There is also some subjectivity in determining expected cash flows far into the future. Small changes in assumptions can change the NPV and recommended choice of projects (Higgins, 2016).
It can be said that each technique has advantages depending on the situation. Payback period and ARR are simpler but do not fully account for the timing of cash flows. NPV provides the most complete picture but involves more assumptions and calculations. The best approach may be to use multiple techniques to evaluate projects from different perspectives and highlight the strengths and weaknesses of each. Given reasonably well-defined future cash flows, NPV should provide the most accurate assessment of long-term value. Shorter term investments or more risky projects may warrant placing more weight on simpler metrics as well.

[bookmark: _Toc161763270]Non-financial factors management needs to consider
While financial analysis provides valuable insights, management must also take non-financial factors into account when choosing between capital projects. Financial metrics alone do not tell the complete story. Other considerations may include:
· Strategic Fit - Does the project align with the company's overall business strategy and long term goals? Will it help the company enter new markets or strengthen its position in existing ones? Project B may be more strategic even if its financials are slightly lower.
· Resource Requirements - What production, personnel, technology and infrastructure is required? The availability and opportunity cost of allocating scarce resources could influence the decision if one project requires significantly more commitment upfront (Kotane, 2015).
· Risk Profile - Financial analysis uses assumptions which may not reflect all risks. What are the regulatory, competition, technological and execution risks? Project A's risks may outweigh its slightly higher projected financial returns. Non-financial risks are difficult to quantify but still important.
· Customer Demand - How certain is the expected demand for the product or service? Early customer feedback or pilot program results could provide more confidence in projections for one project. Demand risk is a key non-financial consideration.
· Environmental Impact - One option may be more environmentally sustainable or have a smaller carbon footprint. Public opinion and future regulations could Favor the "greener" choice even if short term financials are lower.
· Stakeholder Support - Buy-in from employees, partners, regulators and the community are important for complex projects. One choice may require overcoming more entrenched stakeholder opposition, weighing against internal rates of return.
· Management Bandwidth - More complex projects demand greater oversight. Available management time and expertise must be considered along with external advisors or consultants needed. The less resource-intensive option may be preferable.
· Flexibility - Will one investment lock the company into a particular strategy or technology path? Choosing the more flexible option could allow the company to better adapt to unexpected changes in the coming years (Dobrovic et.al, 2018).
· Reputational Impact - How might each choice impact the company's brand, community relationships or ESG credentials? These "soft" non-financial factors are increasingly valued by customers, investors and employees alike.
Any capital allocation decision requires weighing both financial and non-financial pros and cons. While financial metrics provide an objective starting point, the subjective judgement of management is also needed to determine which factors ultimately carry the most significance and which project best positions the company for long term sustainable success.
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