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[bookmark: _Toc1161415799]Abstract 
This report evaluates the financial performance and strategic investment decisions of Volkswagen Group within the context of the global transition towards electric vehicles. The analysis begins with a financial health assessment covering the period 2020–2024, using ratio analysis to examine profitability, efficiency, liquidity, and financial structure. The findings highlight moderate but fluctuating profitability, stable operational efficiency, and a gradual tightening of liquidity, indicating the need for improved working capital management. The report also evaluates three potential investment projects using capital budgeting techniques, including Payback Period (PBP), Accounting Rate of Return (ARR), Net Present Value (NPV), Profitability Index (PI), and Internal Rate of Return (IRR). The results indicate that Project C performs most favourably across most financial metrics. Under capital rationing constraints, the optimal investment portfolio consists of Projects B and C, maximising value within the £100 million investment limit. Overall, the analysis demonstrates the importance of disciplined financial management and rigorous investment appraisal to support long-term strategic transformation in the highly competitive electric vehicle industry.
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[bookmark: _Toc756148376]Introduction
The global automotive industry is experiencing a major structural transformation as the transition toward electric mobility accelerates. Technologies such as battery electric vehicles (BEVs), plug-in hybrid electric vehicles (PHEVs), fuel cell electric vehicles (FCEVs), and extended-range electric vehicles (EREVs) are reshaping supply chains and creating complex challenges for manufacturers. These challenges include infrastructure limitations, regulatory uncertainty, geopolitical disruptions, digital transformation demands, and increasing environmental pressures (Nejad, 2025). In this context, established automakers must balance large-scale electrification investments with financial stability and operational efficiency. In the given scenario, Volkswagen Group has appointed a new Chief Financial Officer (CFO), and the Board has requested a forward-looking financial plan to support the transition to electrification and digital mobility. The plan also requires an evaluation of the company’s financial performance over the past five years to inform strategic decisions regarding investment, restructuring, and capital allocation.
With a wide range of brands operating in Europe, China, and North America, the Volkswagen Group includes Volkswagen Passenger Cars, Audi, Porsche, Škoda, and SEAT (see Figures 1 and 2).
[image: ] [image: ]
Figure 1: Volkswagen Brands                       Figure 2: Volkswagen Logo over time
[bookmark: _Int_kBBSI9Mb][bookmark: _Int_Lc1fLoeA]Source: Meziesblog.com                              Source: 1000logos.net
Moors and Kuykendall (2022) note that Volkswagen Group has made major investments in EV development, battery production, software integration, and platform standardisation. The company is also developing a battery plant in Canada that will support key stages of the EV battery supply chain, including material sourcing, processing, and cell manufacturing. This investment aims to strengthen battery supply and support EV production in major markets such as the United States and Canada (Vellequette, 2023). While this strategic shift aims to secure long-term competitiveness, it also increases capital intensity, operational risk, and potential debt exposure. Therefore, this report evaluates the Group’s financial performance over the last five years (2020-2024) using ratio analysis based on the income statement, statement of financial position, and cash flow statement. The analysis focuses on profitability, liquidity, efficiency, gearing, investment performance, and cash flow sustainability. It also applies capital budgeting techniques, reviews working capital management, and proposes financial restructuring options to ensure that future investments remain financially viable and aligned with sustainability and governance objectives.

[bookmark: _Toc265580183]1. Financial Health Check
A financial health check assesses the economic condition and performance of firms in the automotive sector by analysing key financial indicators. According to Bogdan (2024), these include profitability ratios, capital structure ratios, asset efficiency ratios, and market performance measures. These indicators can be evaluated both statically at a single point in time and dynamically across several years to identify trends and stability. In this report, these metrics are used to evaluate the financial resilience of Volkswagen Group over the period 2020-2024. The analysis focuses on profitability, liquidity, efficiency, investment performance, and financing structure using data from the income statement, statement of financial position, and cash flow statement. In capital-intensive industries such as automotive manufacturing, financial health depends not only on profitability but also on effective asset utilisation, balanced liquidity management, controlled leverage, and sustainable shareholder value, factors that are particularly important as the company invests heavily in electrification, battery production, and digital transformation.

[bookmark: _Toc439789759]1.1 Profitability Ratios
Mitropetros (2025) highlights that the growth of electric vehicles (EVs) is reshaping global energy geopolitics by reducing reliance on oil-producing nations while increasing the strategic importance of countries rich in critical minerals such as lithium, cobalt, and rare earth elements. This transition is also accelerating technological competition and innovation. Additionally, understanding the factors that drive profit growth is essential for maintaining competitiveness in the automotive industry (Putri and Purwanto, 2024). Profitability ratios measure how effectively Volkswagen Group generates returns from its revenue, assets, and shareholders’ equity. In a capital-intensive industry like automotive manufacturing, sustained profitability is crucial to finance electrification investments while maintaining financial stability.
[bookmark: _Toc1742167977]1.1.1 Return on Capital Employed (ROCE)
Return on Capital Employed (ROCE) is a financial ratio widely used to assess a company’s profitability relative to the capital invested (Sławomir et al., 2020). 
               ROCE=                                                                                      ×100%
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Figure 3: Volkswagen Group ROCE (2020-2024)  
Note:   = increase    = decrease
ROCE improved significantly from 3.5% in 2020 to 5.5% in 2021, reflecting strong post-pandemic recovery and operational rebound. However, from 2022 onwards, returns declined and stabilised around 4-4.5%. The 2021 peak suggests improved capacity utilisation and cost control. The subsequent decline may reflect increased capital employed due to heavy EV and battery investments not yet generating proportional returns. Industry benchmark for automotive ROCE typically ranges between 8-12%, meaning Volkswagen’s returns remain structurally below optimal levels. A sustained ROCE below the cost of capital (estimated 7-9%) may indicate value dilution. Capital efficiency remains a key concern during electrification expansion. If implemented without significant disruption, a €60 billion cost program might support profitability and financing for software and EV investments (Simply Wall St, 2026).
[bookmark: _Toc749121114]1.1.2 Return on Equity (ROE) 
Schoenberger (2025) explains that to calculate how much wealth it creates for stockholders, ROE compares net income to shareholder equity, which is calculated by subtracting debt from corporate assets (full calculation in Appendix).
        ROE=                                                                       ×100%[image: ]
Figure 4: Volkswagen Group ROE (2020 to 2024)
Note: All figures in € millions unless otherwise stated 
ROE strengthened sharply in 2021, exceeding 10%, but declined again to 6.3% in 2024. The automotive industry benchmark for ROE is approximately 10–15%. Only 2021 met this benchmark; other years remain below optimal shareholder return expectations. The 2021-2023 period reflects improved earnings performance. The 2024 decline suggests margin compression, higher financing costs, or rising capital base. The decline in ROE alongside moderate ROCE suggests that leverage is not significantly amplifying returns, indicating controlled but cautious financial structuring (Volkswagen Group, 2026).
[bookmark: _Toc29866649]1.1.3 Gross Profit Margin 
The 2015 emissions scandal significantly damaged Volkswagen’s profitability and brand credibility, with gross profit margin falling to 15.89% as legal costs, recalls, and reputational erosion weakened pricing power. However, the rebound to 18.9% by 2023 reflects strategic recovery rather than simple cyclical improvement. The €73 billion investment in electric vehicles and sustainable innovation signals a deliberate repositioning toward long-term competitiveness and trust rebuilding. While margins have recovered, the scale of capital commitment introduces execution and return-on-investment risks, making profitability trends closely tied to the success of this sustainability-led transformation (Ahmed and Muhammad, 2025; Volkswagen Group, 2026). 
According to Raza and Ali's (2025) research, there is a correlation between promotional expenditures and profitability in the automotive sector, but there is no proof of a quantifiable gross profit margin percentage. This indicates that profitability is impacted by several variables other than promotional spending, including market demand, brand image, and product quality.
                                                                       ×100%
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Figure 5: Volkswagen Group Gross Profit Margin (2020 to 2024)
The gross margin improved post-2020 and stabilised around 18-19%, before a slight decline in 2024. This may reflect EV pricing pressure or increased battery costs. However, a relative stability suggests operational strength at the manufacturing level. As the automotive industry's gross margins typically range between 15-25%, it appears that Volkswagen operates within the lower-mid range of this benchmark (Volkswagen Group, 2026).
[bookmark: _Toc2042814736]1.1.4 Net Profit Margin 
Gross profit margin, operating profit margin, and net profit margin are the three main categories. The most complete of the three, the net profit margin provides an extensive overview of profitability by considering all costs, including interest and taxes. A competitive benchmark is provided by comparing profit margins with those of peers in the industry, which helps to find potential advantages or areas for improvement. Furthermore, profit margin is a crucial component that investors frequently use to evaluate a company's prospects for growth and financial stability (Hasyim and Nuraeni, 2022; Yahoo Finance, 2026).
Net Profit Margin =                        ×100%
[image: ]
Figure 6: Volkswagen Group Net Profit Margin (2020 to 2024) (full calculations see Appendix)
Net margin almost doubled from 2020 to 2021-2022, peaking at 7.92%, before declining to 5.87% in 2024. Automotive net margins typically range between 4% to 8%. Volkswagen operated at the upper end during 2021-2022 but is trending downward toward the industry average. Critically interpreting these results, it can be concluded that there was a strong profitability recovery in 2021-2022 that reflects operational restructuring and cost discipline, and a declining net margin in 2023-2024 suggests rising administrative, R&D, financing, or restructuring expenses. The widening gap between stable gross margin and falling net margin in 2024 indicates cost pressure beyond production (e.g., software development, EV investment amortisation). An overall profitability assessment suggests that Volkswagen’s electrification strategy has not yet translated into proportionate capital returns. While operational manufacturing efficiency remains stable, overall return performance is weakening due to rising capital employed and increasing strategic expenditure.
[bookmark: _Toc18317835]1.2 Investment Ratios
Turunen (2024) maintains that investment ratios aid in the decision-making process for investors. The author highlights that stability and effectiveness of financial markets are enhanced when investors make well-informed judgments based on financial research. 

Price earnings ratios =                                     (times)
[image: ]
Source: Macrotrends (2026)
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Figure 7: Investment Ratios for Volkswagen (2020-2024)
[bookmark: _Toc1849095236]1.3 Efficiency Ratios
Efficiency ratios evaluate how well Volkswagen Group manages its working capital cycle and makes use of its asset base. Efficiency gains have a direct impact on cash flow, liquidity stability, and return on capital used in capital-intensive car manufacturing. The efficiency ratios assessed in this section are Asset Turnover (Capital Turnover), Stock Holding Period, Debtors Collection Period, and Creditors Payment Period.
[bookmark: _Toc1763944179]1.3.1 Asset Turnover (Capital Turnover)
Based on the analysis of the asset turnover ratio, it seems that Volkswagen improved steadily from 0.67 in 2020 to a peak of 0.81 in 2023, before a slight decline to 0.78 in 2024 (see Figure 8).

The upward trend from 2020 to 2023 suggests improving utilisation of the asset base, potentially driven by post-pandemic demand recovery and stronger revenue growth relative to asset expansion. The 2024 decline may indicate asset growth (e.g., EV plants, battery facilities) exceeding revenue generation. Automotive industry benchmarks typically range between 0.6 and 0.9 times, placing Volkswagen within competitive norms. Although efficiency improved structurally until 2023, the slight deterioration in 2024 may reflect the capital-heavy EV transition, where asset accumulation precedes revenue realisation. This analysis suggests that sustained declines could pressure ROCE in future (Volkswagen Group, 2026; Macrotrends, 2026).
[image: ]
Figure 8: Asset Turnover between 2020 and 2024 (see Appendix)
[bookmark: _Toc1578098142]1.3.2 Stock Holding Period 
Rorlen et al. (2023) argue that companies with inventory performance can boost operating activity profitability, which raises financial performance profitability (for example, by lowering the inventory to sales ratio). To enhance business performance, inventory control is necessary because a company's manufacturing process can function properly when there is enough inventory.
                                                                                                                   × 365 (days) 
COGS (Cost of Goods Sold) = Beginning Inventory + Purchases – Ending Inventory
[image: ]
Figure 9: Stock Holding Period between 2020 and 2024 (see Appendix)
Inventory days declined significantly from 2020 to 2023 (from 86.9 to 74.8 days), indicating improved inventory management, before rising slightly in 2024. Industry benchmark analysis shows that the automotive inventory cycles typically range between 60 and 90 days, meaning Volkswagen operates within acceptable boundaries. While the reduction until 2023 suggests stronger demand alignment and improved supply chain coordination, the 2024 increase may signal slower EV demand growth or production adjustment lags. This inventory volatility reflects exposure to semiconductor shortages and battery supply risk. Inventory control improved structurally compared to 2020, which demonstrates the strength of Volkswagen. However, the rising stock levels in 2024 may indicate emerging demand softening (Macrotrends, 2026).
[bookmark: _Toc1258971650]1.3.3 Debtors` Collection Period
Adiguzel's (2021) research found that trade receivables credit quality affects performance and liquidity. Any chief financial officer should prioritise developing a balanced credit risk policy and ensuring that it is properly implemented. This insight is particularly relevant when analysing the debtors’ collection period of Volkswagen, as the ratio reflects how efficiently the company converts credit sales into cash. A shorter collection period indicates effective credit control and stronger liquidity, whereas a longer period may signal potential inefficiencies in receivables management. Therefore, maintaining a balanced credit risk policy is essential for Volkswagen to ensure timely cash inflows while sustaining strong relationships with dealers and business customers.
                                                                                                                                              × 365 (days)
The analysis indicates that the collection efficiency improved in 2021 (22.6 days) and remained stable between 23-25 days thereafter (see Figure 9). Industry benchmark comparison shows that the automotive receivables typically range between 20 and 35 days, depending on dealership structures. The reduction post-2020 indicates tighter credit control or stronger dealer liquidity. Stability suggests controlled receivables risk despite global expansion. Maintaining a steady and effective receivables management system helps Volkswagen maintain a healthy operating cash flow.
[image: ]
Figure 9: Debtors` Days (2020 to 2024)
[bookmark: _Toc1139042299]1.3.4 Creditors` Payment Period
                                                                                                                              × 365 (days)
The supplier payment period of Volkswagen fluctuated between 33 and 38 days (see Figure 10), indicating relatively stable payment practices over the period analysed. Compared with the automotive industry benchmark of approximately 30-60 days, Volkswagen’s payment cycle appears conservative, suggesting the company does not significantly extend supplier payments as a source of short-term financing. This approach reflects prudent working capital management and helps maintain strong supplier relationships. However, the slight reduction in the payment period observed in 2024 may indicate increased supplier bargaining power or improved corporate liquidity. Strategically, while this cautious policy supports supply chain stability, it also suggests that Volkswagen could potentially optimise supplier financing arrangements to enhance working capital efficiency without damaging supplier trust.
[image: ]
Figure 10: Creditors` Days (2020-2024)
[bookmark: _Toc730146573]1.4 Liquidity Ratios
Liquidity management has a substantial impact on profitability, according to Singh et al. (2025), research on the automotive industry, though its effects differ depending on the liquidity indicators. For example, a study of automobiles showed that inventory turnover has the biggest impact on returns, even if several liquidity ratios indicate relationships with profitability. This insight is relevant when analysing the liquidity position of Volkswagen, as maintaining balanced liquidity ratios is essential not only for meeting short-term obligations but also for supporting operational efficiency and long-term profitability.
[bookmark: _Toc450106326]1.4.1 Current Ratio (Working Capital Ratio)
                                                                                        (× ÷1)
[image: ]
Figure 11: Current Ratio (see Appendix)
The current ratio of Volkswagen increased from 1.17 in 2020 to a peak of 1.22 in 2022, reflecting post-pandemic stabilisation and improved working capital management. However, the ratio declined to 1.12 by 2024, suggesting growing short-term obligations or greater working capital absorption. Although automotive manufacturers typically operate within a 1.2-2.0 range, Volkswagen’s 2024 ratio remains slightly below this benchmark, indicating tighter liquidity margins. While the ratio is still above 1.0, meaning current assets exceed current liabilities, the downward trend could reduce financial flexibility, particularly during periods of heavy investment in electric vehicle development and in a challenging economic environment.
 1.4.2 Quick Asset Ratio (Acid Test)
                                                                                                                                (×:1)
The quick ratio of Volkswagen peaked at 0.95 in 2021 before declining steadily to 0.86 by 2024 (see Figure and Appendix). Although automotive manufacturers commonly operate with quick ratios between 0.8 and 1.2 due to high inventory levels, ratios below 1.0 indicate reliance on inventory sales to meet short-term liabilities. The downward trend since 2022 suggests increasing dependence on inventory conversion, particularly as the stock holding period slightly increased in 2024. While overall liquidity remains within the typical industry range and current assets continue to exceed current liabilities, the gap between the current ratio (1.12) and quick ratio (0.86) highlights growing inventory dependency, which could weaken liquidity resilience during Volkswagen’s capital-intensive transition toward electric vehicles. Additionally, Rahman (2022) argues that it is challenging for companies to utilise their working capital as a genuine competitive advantage for profit leverage in a very complex and dynamic market.
[image: ]
Figure 12: Quick Asset Ratio (2020-2024)
[bookmark: _Toc1956391040]1.5 Financing Structure 
[bookmark: _Toc1281859287]1.5.1 Gearing Ratio 
                                                                                                         × 100%
The financing structure of Volkswagen shows a gradual improvement in financial stability between 2020 and 2024 (see Figure 13). The gearing ratio declined from approximately 1.37 in 2020 to around 1.08 by 2024, indicating a reduced reliance on debt relative to equity and a more balanced capital structure. At the same time, the interest cover ratio increased significantly from about 6.09 to over 13, demonstrating a stronger capacity to meet interest obligations from operating profits. This improvement suggests that Volkswagen has strengthened its debt-servicing capability despite undertaking large capital investments in electric vehicle development and digital transformation. Collectively, the declining gearing ratio and rising interest cover reflect a more resilient financing structure, although continued high investment requirements may place pressure on future leverage levels if external financing increases.
[image: ]
Figure 13: Gearing Ratio
[image: ]
Figure 14: Debt to Equity History (2016- 2025)
Source: simplywall.st
[bookmark: _Toc1648652925]1.5.2 Interest Cover 
                                                                                                                          (times)
The great improvement in interest cover demonstrates enhanced ability to service debt despite large investments in electrification and digital transformation.
[bookmark: _Toc1963795209]2. Working Capital Management Analysis
Effective working capital management is essential for maintaining liquidity and operational efficiency for Volkswagen. Research on European firms shows that the relationship between working capital and performance varies by firm size, with smaller firms being more vulnerable to underinvestment due to financial constraints. Although Volkswagen has greater financial resources than smaller firms, maintaining adequate working capital remains important to support production continuity and efficient supply chain operations. For Volkswagen, analysing the cash operating cycle provides insight into how effectively the company converts its investments in inventory and receivables into cash. The cash operating cycle reflects the time taken to sell inventory, collect payments from customers, and settle obligations with suppliers. In the automotive industry, this cycle is typically longer due to complex production processes, global supply chains, and significant inventory requirements (Toušek et al., 2023; Lefebvre, 2022). Volkswagen’s working capital structure reflects these industry characteristics. 
[bookmark: _Toc1940775979]2.1 Cash operating cycle assessment

[image: ]Figure 15: Cash Operating Cycle
The longer the operating cycle, the greater the level of resources the company can demonstrate. The cash operating cycle shows a general improvement between 2020 and 2023, declining from 76.3 days to 64.6 days, before increasing slightly to 68.3 days in 2024. Volkswagen maintains substantial inventory levels to ensure production continuity and support its global distribution network. While this approach helps avoid supply disruptions, it also ties up significant financial resources. The debtors’ collection period represents the time taken to receive payments from dealers and distributors, which can vary across markets. At the same time, the supplier payment period of approximately 33-38 days indicates relatively conservative payment practices (see Figure). Although this supports strong supplier relationships and supply chain stability, it suggests that Volkswagen is not heavily relying on trade credit as a source of short-term financing. Ali Ebrahimnejad et al. (2025) findings show that recent financial trends indicate that liquidity buffers have slightly narrowed, highlighting the importance of optimising working capital management. If inventory turnover slows or receivables collection becomes less efficient, liquidity pressures may increase, particularly as Volkswagen continues to invest heavily in electric vehicle development and technological innovation. Improving the efficiency of the cash operating cycle would therefore strengthen short-term financial resilience.
Several strategies could improve liquidity through working capital reforms. First, Volkswagen could enhance inventory management through improved demand forecasting, digital supply chain analytics, and more efficient production planning (Zhou et al., 2023). These measures would help reduce excess inventory while maintaining operational stability. Second, strengthening receivables management through improved credit policies, automated payment systems, and better dealer financing arrangements could accelerate cash inflows. Finally, the company could explore supply chain financing or negotiate moderately extended payment terms with suppliers to optimise cash flow without damaging supplier relationships.
In terms of financing, both short-term and long-term options play important roles (Boisjoly, 2020). Short-term financing methods such as bank overdrafts and trade credit provide flexibility for managing temporary working capital needs but can expose firms to refinancing risks. In contrast, long-term financing sources such as bonds or long-term loans offer greater financial stability and are more suitable for supporting large strategic investments. For Volkswagen, maintaining a balanced financing structure will be crucial to sustain liquidity while funding its long-term transition toward electric mobility. Similar to the financing challenges in public transport electrification, the high upfront costs of electric vehicle production and limited access to capital require innovative funding approaches. By blending concessional and commercial capital or leveraging strategic partnerships, Volkswagen can attract investment, share financial risks, and ensure sufficient liquidity to fund its electrification initiatives over the long term (Jena and Bibhudutta, 2023).

[bookmark: _Toc532973569]3. Strategic Financial Restructuring Plan
In response to increasing capital requirements, technological disruption, and global market uncertainty, Volkswagen may benefit from a strategic financial restructuring plan designed to strengthen its capital structure, improve operational flexibility, and enhance long-term shareholder value. Financial restructuring, defined as the reorganisation of a company’s assets, liabilities, and equity to enhance financial stability and support strategic goals, is addressed in various empirical and theoretical studies (Akbar et al., 2022; Kiymaz et al., 2024).
One potential restructuring strategy for Volkswagen is targeted divestiture of non-core assets or underperforming subsidiaries. Large multinational automotive groups often hold diverse business units that may not directly contribute to strategic priorities. By divesting non-core operations, Volkswagen could release capital that can be reinvested into high-growth areas such as electric vehicles, battery technology, and digital mobility services. Divestitures also reduce operational complexity and improve management focus. From a shareholder value perspective, this strategy may improve profitability and capital efficiency by reallocating resources toward segments with stronger growth potential.
A second restructuring option is strategic mergers, partnerships, or joint ventures, particularly in battery technology, software development, and autonomous driving. Given the substantial research and development costs associated with next-generation mobility technologies, collaboration with technology firms or other automotive manufacturers could distribute financial risk while accelerating innovation. Despite some volatility in dividend payments over the past decade (see Figure 16), Volkswagen has demonstrated an overall upward trend in shareholder distributions, indicating a commitment to returning value to investors while pursuing long-term growth (Simply Wall St., 2026).
[image: ]
Figure 16: Stability and Growth of Payments.
Source: Simply Wall St. (2026)
In this context, strategic alliances, mergers, and joint ventures can play an important role in sustaining financial performance by enabling the company to access new markets, advanced technologies, and specialised expertise. However, such collaborations must be carefully structured to ensure governance transparency and alignment with long-term strategic objectives, so that growth initiatives do not undermine dividend stability or shareholder confidence.

Another key restructuring approach involves equity injections or capital raising initiatives. Issuing new equity or attracting strategic investors could strengthen Volkswagen’s balance sheet by reducing leverage and increasing financial resilience. Although equity financing may dilute existing shareholders in the short term, it can support long-term value creation by lowering financial risk and providing additional capital for innovation and sustainability investments. Maintaining a balanced debt-to-equity structure is particularly important as the company continues to fund large-scale electrification programmes and digital transformation initiatives.
From a debt structure perspective, restructuring could also involve refinancing existing debt with longer-term instruments at favourable interest rates. This would reduce refinancing risk and improve cash flow predictability. Optimising the maturity structure of debt allows companies to align financing obligations with long-term investment cycles, particularly in capital-intensive industries such as automotive manufacturing. International considerations also play a crucial role in financial restructuring for global corporations like Volkswagen. The company operates across multiple jurisdictions, exposing it to currency risk, taxation differences, and inflationary pressures. Zhou (2025) highlights that currency fluctuations can significantly affect profitability, particularly when revenues and costs are denominated in different currencies. Implementing effective hedging strategies and maintaining geographically diversified revenue streams can reduce exposure to exchange rate volatility. Additionally, careful tax planning and compliance with international tax regulations are essential to ensure transparency and minimise reputational risk.
Ethical considerations must also be incorporated into restructuring strategies. Corporate governance, environmental responsibility, and stakeholder accountability are increasingly important factors in investor decision-making. Volkswagen’s past reputational challenges highlight the importance of maintaining strong corporate social responsibility (CSR) commitments and ethical business practices. Investments in sustainable technologies, transparent reporting, and responsible supply chain management can strengthen stakeholder trust while supporting long-term financial performance. Overall, a strategic financial restructuring plan that combines selective divestitures, strategic partnerships, equity strengthening, and improved debt management could enhance Volkswagen’s financial resilience. By integrating international risk management and ethical governance considerations, the company can improve operational flexibility while supporting sustainable growth and long-term shareholder value creation.

[bookmark: _Toc1457031231]4. Investment Appraisal and Capital Budgeting
Capital budgeting represents a fundamental component of strategic financial management, enabling organisations to evaluate long-term investment opportunities and allocate capital to projects that maximise value creation. The process is particularly critical in capital-intensive industries such as the automotive sector, where large-scale investments in research and development, advanced manufacturing, battery technologies, and digital infrastructure are required to sustain competitiveness. For Volkswagen Group, capital allocation decisions have become increasingly complex due to the strategic transition toward electrification and sustainable mobility, which requires significant financial commitments and exposes the firm to technological and market uncertainty.
In practice, firms rarely operate without financial constraints. The availability of investment opportunities often exceeds the financial resources available, forcing organisations to prioritise projects based on their expected financial and strategic returns. This situation gives rise to capital rationing, where management must select the combination of projects that generates the greatest value within a limited investment budget (Khan, 2024). Consequently, robust investment appraisal techniques are required to support objective decision-making and reduce the risk of inefficient capital allocation. To evaluate the proposed investments, several widely recognised appraisal techniques are employed, including Payback Period (PBP), Accounting Rate of Return (ARR), Net Present Value (NPV), Profitability Index (PI), and Internal Rate of Return (IRR). These methods provide complementary insights into project viability by assessing liquidity risk, accounting profitability, value creation, and expected return relative to the firm’s cost of capital. While some techniques focus on short-term capital recovery, others incorporate the time value of money and long-term value generation, allowing for a more comprehensive evaluation of investment performance.
Each proposed project requires an initial capital investment of £50 million and is expected to generate cash inflows over a five-year period. For evaluation purposes, a 10% discount rate is applied to reflect the firm’s approximate cost of capital and required return on investment. Additionally, depreciation is calculated using the straight-line method over five years, resulting in an annual depreciation charge of £10 million, which is incorporated in the calculation of accounting-based performance measures such as ARR. Together, these assumptions provide the financial framework for the comparative analysis of the three investment alternatives.
[bookmark: _Toc1129213001]4.1 Payback Period (PBP)
The amount of time needed for a project's initial investment to be recovered through cash inflows is known as the payback period (Jonathan, 2016). Although it ignores the time value of money, it is widely used as an indicator of liquidity risk.
Project A
[image: ]
Figure 17: PBP Project A

The investment of £50m is recovered between years 4 and 5.
Project B
[image: ]
Figure 18: PBP Project B

Project C


[image: ]
Figure 19: PBP Project C

Project C achieves the fastest payback period of approximately 3.6 years, significantly earlier than Projects A and B. From a financial management perspective, a shorter payback period reduces investment risk and improves liquidity by allowing capital to be recovered and reinvested more quickly. This is particularly advantageous for Volkswagen Group, which must allocate substantial financial resources toward electrification and technological innovation in the highly competitive EV market.
[bookmark: _Toc1296441266]4.2 Accounting Rate of Return (ARR)
ARR measures profitability based on accounting profit rather than cash flows.
Project A
Straight-line depreciation: 
[image: ]
Figure 20: ARR Project A
Average profit:                   × 100%
ARR=                  %
Project B 
Average profit = 1 
%
[image: ]
Figure 21: ARR Project B



Project C
[image: ]
Figure 22: ARR Project C
Average profit:                                         
                        %
Project C produces the highest ARR, indicating stronger accounting profitability relative to the initial investment.
[bookmark: _Toc1045162894]4.3 Net Present Value (NPV)
Net Present Value is a simple, straightforward measurement when judging investment projects, according to Dai et al. (2022). The NPV incorporates the time value of money by discounting future cash flows at the required rate of return (10%). A positive NPV indicates value creation (Present Value Table in Appendix).
Project A
Total present value of inflows:
= 9.09 + 9.92 + 10.52 + 6.83 + 4.97 =£41.32m
NPV=41.32−50= −£8.68m
Project B
Total present value:
= 10.00 + 9.09 + 8.26 + 7.51 + 6.83 = £41.70m
NPV=41.70−50=−£8.30m
Project C
Total present value:
= 4.55 + 8.26 + 15.03 + 17.08 + 3.10 = £48.02m
NPV=48.02−50=−£1.98m
Although all projects produce negative NPVs at a 10% discount rate, Project C generates the highest present value and the smallest negative NPV, indicating it is financially superior relative to the alternatives.
[bookmark: _Toc1661329933]4.4 Profitability Index (PI)
The profitability index measures the value created per pound invested.

[image: ]
Figure 23: PI 
A PI greater than 1 indicates a profitable project. While none exceed 1, Project C is closest, indicating superior investment efficiency.
[bookmark: _Toc1916059541]4.5 Internal Rate of Return (IRR)
IRR represents the discount rate that makes the NPV equal to zero. The private equity (PE) sector frequently reports the Internal Rate of Return (IRR), which is regarded as a significant rate of return (Phalippou, 2024).
[image: ]
Figure 24: Project A, B, C IRR (Calculation in the Appendix)

[image: ]
Project C produces the highest internal rate of return, significantly exceeding the returns generated by Projects A and B. Although the IRR remains slightly below the assumed 10% cost of capital, Project C demonstrates stronger profitability potential and more efficient capital utilisation, making it the most attractive investment option from a financial perspective.
[bookmark: _Toc1834766191]4.6 Project Evaluation and Recommendation
When comparing the results across all investment appraisal methods, Project C consistently performs better than Projects A and B (see Figure).
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Figure 25: Project evaluation
Project C offers: the shortest payback period, the highest accounting profitability, the largest present value of future cash flows, and the highest internal rate of return. Therefore, from a financial perspective, Project C represents the most attractive investment opportunity.
[bookmark: _Toc578618294]4.7 Strategic Justification Based on Financial Performance
The financial analysis evaluated in this report indicated that Volkswagen Group faces several financial challenges, including declining ROCE and tightening liquidity ratios. These conditions suggest that the organisation should prioritise projects that recover capital quickly and generate higher returns.
Project C aligns with these financial priorities because of the following advantages:
1. Faster capital recovery
 With a payback period of 3.6 years, Project C reduces investment risk and improves liquidity.
2. Higher profitability potential
 The highest ARR and IRR indicate stronger earnings generation relative to invested capital.
3. Better capital efficiency
 The higher profitability index suggests better value creation per unit of investment.
These characteristics are particularly important during periods of large capital expenditure associated with electrification and technological transformation. However, Volkswagen should consider that access to basic energy services is still a major problem in many regions of the world, and collaboration with Grid companies in certain areas is highly important (Ciller, 2019).
[bookmark: _Toc1979312279]4.8 Consideration of Non-Financial Risks
Investment decisions must also consider strategic and non-financial factors.
[bookmark: _Toc888194044]4.8.1 Political and Regulatory Risk
Cârstea (2017) states that the automotive manufacturers operate within a regulatory framework that addresses multiple dimensions, including environmental, safety, and political factors. The automotive industry is recognised as a significant source of air pollution, emitting CO2, NOx, and other harmful substances. Consequently, governments and regulatory bodies implement various measures to reduce emissions across the vehicle fleet, aiming to improve environmental quality. Investment projects with shorter payback periods, such as Project C, reduce exposure to long-term regulatory uncertainty.
[bookmark: _Toc1590075477]4.8.2 Market Demand and Customer Loyalty
Consumer preferences in the automotive industry are increasingly oriented toward electric vehicles (EVs) and sustainable mobility, driven by environmental concerns such as reducing greenhouse gas emissions, oil dependency, and pollution. Despite this shift, the adoption rate of EVs remains moderate due to several factors influencing consumer behaviour. Financial considerations, including the high purchase price of EVs, continue to be a significant barrier, alongside concerns about vehicle performance, safety standards, and driving range per charge. Projects capable of delivering innovation and technological advancement may strengthen brand positioning and customer loyalty (Bryła et al., 2023).
[bookmark: _Toc1074393469]4.8.3 Technological Risk
Large technology investments carry uncertainty regarding technological obsolescence or adoption rates. Projects that generate returns earlier provide a buffer against rapid technological change. Considering these factors, Project C again appears favourable due to its faster cash generation and stronger profitability potential.
[bookmark: _Toc308440534]4.9 Capital Rationing Decision
The organisation faces a capital constraint of £100 million, meaning only two projects can be selected. 
Potential Pairing: 
[image: ]
Figure 26: Potential Pairing
Optimal Choice
The combination Project B + Project C generates the highest combined NPV (least negative) and therefore represents the best option under capital rationing.
Profitability index ranking also supports this decision:
1. Project C (0.96)
2. Project B (0.83)
3. Project A (0.83)
Hence, Projects C and B should be prioritised when capital is limited.
[bookmark: _Toc886993185]4.10 Summary 
Investment appraisal techniques provide a structured framework for evaluating competing capital projects and ensuring optimal allocation of limited financial resources. The analysis demonstrates that Project C consistently outperforms Projects A and B across all evaluation methods, offering the highest profitability, shortest payback period, and strongest potential returns. When capital rationing is applied with a maximum investment of £100 million, the optimal combination is Projects B and C, as this portfolio generates the greatest overall value relative to available resources. This approach enables the company to balance profitability, liquidity recovery, and strategic flexibility during a period of significant industry transformation.

[bookmark: _Toc1310890422]Conclusion
This report analysed the financial performance of Volkswagen Group between 2020 and 2024 to assess the company’s financial health and support strategic investment decision-making within the context of the transition towards electric mobility. The ratio analysis indicated moderate but fluctuating profitability, with declining ROCE and ROE in the most recent year suggesting pressure on returns as the company increases investment in technological transformation. Efficiency indicators showed relatively stable operational management, while liquidity ratios revealed a gradual tightening of short-term financial flexibility, highlighting the importance of improved working capital management. The investment appraisal analysis applied several capital budgeting techniques to evaluate three proposed projects. The results demonstrated that Project C performs most favourably across the majority of financial metrics, including payback period, ARR, and IRR, while also generating the highest present value of future cash flows. When capital rationing is considered, the optimal investment combination is Projects B and C, as this portfolio provides the highest overall value within the available £100 million investment limit. Overall, the findings suggest that careful capital allocation, improved liquidity management, and rigorous financial evaluation will remain essential for Volkswagen Group to sustain financial stability and support its long-term strategic transition in the rapidly evolving electric vehicle market.
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Figure: Cash Flow Statement 2020
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Figure: Cash Flow Statement 2021
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Figure: Cash Flow Statement 2022
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Figure: Cash Flow Statement 2023
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Figure: Cash Flow Statement 2024
1.1.1 Volkswagen Group`s Return on Capital Employed (ROCE) Calculation (2020 – 2024):
Note: All figures in € millions unless otherwise stated  
2020: 11667 ÷ (497114 – 165410) ×100%= 11667÷ 331704 × 100%= 3.5%
2021: 20126 ÷ (528609 – 164393) ×100%= 20126 ÷ 364216 ×100%= 5.5%
2022: 15836 ÷ (564772 – 182992) ×100%= 15836 ÷381780 ×100%= 4.1%
2023: 17928 ÷ (600338 – 205874) ×100%= 17928 ÷ 394464 ×100%= 4.5%
2024: 168806 ÷ (632905 – 217039) ×100%= 16806 ÷ 415866 × 100%= 4%
1.1.2 Return on Equity (ROE) Calculation:
Volkswagen Group`s ROE between 2020 and 2024:
2020: 8824÷128783 ×100%= 6.8%
2021: 15428÷146154×100%= 10.5%
2022: 15836÷178327×100%= 8.9%
2023: 17928÷189912 ×100%= 9.4%
2024: 12399÷196731 ×100%= 6.3%
1.1.3 Gross Profit Margin Calculations:
2020: 38947 ÷ 222884 ×100%= 17.47%
2021: 47241 ÷ 250200 ×100%= 18.88%
2022: 52228 ÷ 279232 ×100%= 18.70%
2023: 61022 ÷ 322284 ×100%= 18.93%
2024: 59472 ÷ 324656 ×100%= 18.31%
1.1.4 Net Profit Margin Calculations:
2020: 9675 ÷ 222884 ×100%= 4.34%
2021: 19275 ÷ 250200 ×100%= 7.70%
2022: 22124 ÷ 279232 ×100%= 7.92%
2023: 22576 ÷ 322284 ×100%= 7%
2024: 19060 ÷ 324656 ×100%= 5.87%

1.3.1 Asset Turnover (Capital Turnover) Calculations:
Note: All figures in € millions unless otherwise stated  
2020: 222884 ÷ (497114 – 165410) times = 222884 ÷ 331704 times = 0.67 ×
2021: 250200 ÷ (528609 – 164393) times = 250200 ÷ 364216 times = 0.68 ×
2022: 279232 ÷ (564772 – 182992) times = 279232 ÷ 381780 times = 0.73 ×
2023: 322284 ÷ (600338 – 205874) times = 322284 ÷ 394464 times = 0.81 ×
2024: 324656 ÷ (632905 – 217039) times = 324656 ÷ 415866 times = 0.78 ×
1.3.2 Stock Holding Period Calculation:
2020: 43823 ÷ 183937 × 365 = 0.2382 × 365 = 86.9 days
2021: 43725 ÷ 202959 × 365 = 0.2154 × 365 = 78.6 days
2022: 52274 ÷ 227005 × 365 = 0.230 × 365 = 84 days
2023: 53601 ÷ 261262 × 365 = 0.2051 × 365 = 74.8 days
2024: 56720 ÷ 265184 × 365 = 0.2138 × 365 = 78 days
1.3.3 Debtors` Collection Period  
2020: 16243 ÷ 222884 × 365 = 0.0728 × 365 = 26.5 days
2021: 15521 ÷ 240200 × 365 = 0.0620 × 365 = 22.6 days
2022: 18581 ÷ 279232 × 365 = 0.0665 × 365 = 24.2 days
2023: 21849 ÷ 322284 × 365 = 0.0677 × 365 = 24.7 days
2024: 21130 ÷ 324656 × 365 = 0.0650 × 365 = 23.7 days
1.3.4 Creditors` Payment Period
2020: 22677 ÷ 222884 × 365 = 0.1017 × 365 = 37.1 days
2021: 23624 ÷ 250200 × 365 = 0.0944 × 365 = 34.4 days
2022: 28748 ÷ 279232 × 365 = 0.1029 × 365 = 37.5 days
2023: 30901 ÷ 322284 × 365 = 0.0958 × 365 = 34.9 days
2024: 29772 ÷ 324656 × 365 = 0.0917 × 365 = 33.4 days
1.4.1 Current Ratio (Working Capital Ratio)  
2020: 194944 ÷ 165410 = 1.17
2021: 200347 ÷ 164393 = 1.21
2022: 224309 ÷ 182992 = 1.22
2023: 239644 ÷ 205874 = 1.16
2024: 245231 ÷ 217039 = 1.12
1.4.2 Quick Asset Ratio (Acid Test)
2020: (194944 – 43823) ÷ 165410 = 151121 ÷ 165410 = 0.91
2021: (200347 – 43725) ÷ 164393 = 156622 ÷ 164393 = 0.95
2022: (224309 – 52274) ÷ 182992 = 172035 ÷ 182992 = 0.94
2023: (239644 – 53601) ÷ 205874 = 186043 ÷ 205874 = 0.90
2024: (245231 – 56720) ÷ 217039 = 188511 ÷ 217039 = 0.86
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4. Investment Appraisal and Capital Budgeting
Project A IRR Calculation
NPV at 3%
Discount factors (DF):
[image: ]
PV of cash inflows:
[image: ]
Total PV = 49.62 
NPV=49.62−50=−0.38
NPV at 2%
Discount factors (DF):  
[image: ]
PV of cash inflows:
[image: ]
Total PV = 50.99
NPV=50.99−50=0.99
IRR Interpolation: 
                             
                                                 %
Project B IRR Calculation
NPV at 3%
Note: PV factors used above.
PV of cash inflows:  
[image: ]
Total PV = 50.38
NPV=50.38−50=0.38
NPV at 4%
Discount factors:
[image: ]
PV: 
[image: ]
Total PV = 48.98
NPV=48.98−50=−1.02
IRR Interpolation: 
                            
                                                %
Project C IRR Calculation
NPV at 8%
Discount factors (DF):
[image: ]
PV:
[image: ]
Total PV = 50.87
NPV=50.87−50=0.87
NPV at 9%
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PV: 
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Total PV = 49.40
NPV=49.40−50=−0.60
IRR Interpolation: 
                            
                                               %
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