

Case Study 1: Estimating Financing Requirements for the GreenBite Manufacturing Project

Background

GreenBite Ltd. is an innovative foodtech company based in the UK that specialises in biodegradable foodpackaging products. Due to rising demand from supermarket chains, the company is considering building a new production facility to expand output.
The project team must estimate how much financing is required, when cash will be needed, and whether the project is financially feasible.
You are part of the financial analysis team and must help estimate the project's financing requirements.
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Project Description
Objective
Construct a new facility to produce GreenBite’s signature biodegradable packaging. The facility will increase production by 60% and support new longterm supply contracts.
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Cost Estimates
1. Capital Expenditures (CAPEX)
	Item
	Cost (£)

	Land purchase
	500,000

	Construction & site development
	1,200,000

	Machinery & equipment
	1,000,000

	Installation & testing
	150,000

	IT systems
	80,000

	Total CAPEX
	2,930,000
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2. PreOperating Expenses
	Item
	Cost (£)

	Staff training
	60,000

	Licensing & certification
	40,000

	Marketing launch
	55,000

	Consultancy & legal fees
	45,000

	Total PreOperating Costs
	200,000
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3. Working Capital Requirement
	Component
	Amount (£)

	Inventory (3 months)
	180,000

	Accounts receivable (45 days)
	120,000

	Cash buffer
	50,000

	Less: Accounts payable (30 days)
	–70,000

	Total Working Capital
	280,000


[image: ]
4. Contingency
GreenBite uses a standard 10% contingency on all CAPEX and preoperating costs.
Contingency = 10% × (2,930,000 + 200,000)
= £313,000
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5. Total Project Cost
	Cost Category
	Amount (£)

	CAPEX
	2,930,000

	PreOperating
	200,000

	Working Capital
	280,000

	Contingency
	313,000

	Total Project Cost
	£3,723,000
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Proposed Financing Mix
GreenBite can use:
· £1,200,000 from retained earnings
· A bank loan at 7.5% interest
· Possible government greentechnology grant of £250,000 (application pending; approval probability = 70%)
The board wants you to estimate how much external financing is required under different scenarios.
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Project Cash Flow Forecast (Years 1–5)
	Year
	Net Operating Cash Inflow (£)

	1
	850,000

	2
	930,000

	3
	1,020,000

	4
	1,080,000

	5
	1,150,000


Discount rate for NPV analysis: 8%
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Tasks for Students
Task 1: Estimate Financing Requirement
1. Calculate total external financing needed without the government grant.
2. Calculate external financing needed if the grant is approved.
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Task 2: Prepare a Cash Flow Summary
Estimate the timing of financing by allocating:
· 60% of CAPEX in Year 0
· 40% of CAPEX in Year 1 (first 6 months)
· Preoperating expenses at the end of Year 0
· Working capital at the start of Year 1
Identify:
· Peak financing need
· Whether internal funds can cover Year 0 vs Year 1 outflows
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Task 3: Financial Viability
1. Calculate NPV of the project.
2. Determine whether the project is financially viable.
3. Analyse whether the company can comfortably service a bank loan (assume 7year term).
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Task 4: Sensitivity Analysis
Analyse the impact on financing needs if:
· Construction costs increase by 15%
· Sales are 10% lower than forecast
· Working capital needs rise by 20%
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Discussion Questions
1. What are the risks of underestimating financing requirements?
2. Would you advise the company to proceed before the grant decision is known? Why or why not?
3. Should the firm rely more on debt, equity, or a combination?
4. How would delays in construction affect financing needs?
5. What nonfinancial factors should be considered?
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Teacher’s Guide / Sample Solutions (Short Version)
Task 1: External Financing Required
· Total cost: £3,723,000
· Internal funds: £1,200,000
A. Without grant
Financing needed = 3,723,000 – 1,200,000
= £2,523,000
B. With grant (£250,000)
Financing needed = 3,723,000 – 1,200,000 – 250,000
= £2,273,000
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Task 3: NPV (approx.)
Present value of inflows (discounted at 8%): ≈ £3.68 million
NPV = 3.68m – 3.723m = –£43,000
Conclusion:
The project is very close to breakeven; small changes in assumptions could make it positive.








✅ Answers to the Case Study 1

Task 1 — Estimating Financing Requirements
Given:
· Total Project Cost = £3,723,000
· Internal funds = £1,200,000
· Possible government grant = £250,000

1A. External Financing Required (No Grant)


1B. External Financing Required (Grant Approved)


Task 2 — Cash Flow Timing & Peak Financing Need
Cost Timing Assumptions
· 60% CAPEX in Year 0 
· 0.60 × 2,930,000 = £1,758,000
· 40% CAPEX in Year 1 
· 0.40 × 2,930,000 = £1,172,000
· Pre‑operating costs (Year 0) = £200,000
· Working capital (start of Year 1) = £280,000
· Contingency (Year 1) = £313,000

Year-by-Year Outflows
📌 Year 0
· CAPEX (60%) = £1,758,000
· Pre‑op = £200,000
Total Year 0 Outflow = £1,958,000
Internal funds available = £1,200,000

👉 Internal funds are not enough to cover Year 0.
👉 Borrowing must begin immediately.

📌 Year 1
· CAPEX (40%) = £1,172,000
· Working capital = £280,000
· Contingency = £313,000
Total Year 1 Outflow = £1,765,000
This must be fully financed by external funding.

Peak Financing Need
Total external financing required from Task 1A = £2,523,000
Peak financing occurs mid‑Year 1, before operating cash inflows begin.

Task 3 — Financial Viability (NPV)
Given Cash Inflows
	Year
	Cash Flow (£)

	1
	850,000

	2
	930,000

	3
	1,020,000

	4
	1,080,000

	5
	1,150,000


Discount rate = 8%

Step 1 — Discount Each Cash Flow

	Year
	Cash Flow
	PV Factor (8%)
	Present Value (£)

	1
	850,000
	0.926
	787,100

	2
	930,000
	0.857
	797,010

	3
	1,020,000
	0.794
	809,000

	4
	1,080,000
	0.735
	793,800

	5
	1,150,000
	0.681
	783,150


Total PV of cash inflows = £3,970,060

Step 2 — NPV Calculation

📌 Updated note: Using precise discount factors yields a positive NPV.

Financial Viability Conclusion
· The project shows positive NPV, meaning it adds value.
· It is financially acceptable under the 8% discount rate.
· The project is sensitive: small increases in cost or decreases in revenue could change the result.

Loan Servicing Ability
Assume:
· £2.5m loan
· 7.5% interest
· 7‑year term
Annual repayment (annuity formula) ≈ £458,000 per year
Year 1 operating cash inflow = £850,000 → comfortably covers debt service.
👉 Yes, the company can service the loan.

Task 4 — Sensitivity Analysis
Scenario 1: Construction cost +15%
Machinery + construction (affected portion = £1,200,000 + £1,000,000 + £150,000)
Affected CAPEX = £2,350,000
Increase = 15% × 2,350,000 = £352,500
New total project cost:

New external financing needed (no grant):


Scenario 2: Sales 10% lower
Each year’s inflow × 0.9:
	Year
	New Inflow (£)

	1
	765,000

	2
	837,000

	3
	918,000

	4
	972,000

	5
	1,035,000


New NPV ≈ –£159,000
👉 Project becomes unviable.

Scenario 3: Working capital +20%
Original WC = £280,000
Increase = £56,000
New WC = £336,000
New financing required (no grant):

Impact is modest but increases Year 1 cash pressure.

Discussion Question Answers
1. Risks of underestimating financing needs
· Cash shortages
· Construction delays
· Forced high‑cost emergency borrowing
· Project cancellation
· Supplier payment issues
· Loss of contractor confidence

2. Should GreenBite proceed before grant approval?
Probably not.
Reasons:
· Grant is significant (£250,000)
· NPV margin is thin
· Borrowing more increases risk
However: if deadlines or contracts demand quick action, they may proceed with caution.

3. Ideal financing mix?
Balanced approach:
· Some internal equity for stability
· Bank debt due to predictable cash flows
· Maximise non‑repayable grants
Too much debt → liquidity risk
Too much equity → dilutes ownership / opportunity cost

4. Impact of delays
· Higher interest during construction
· Extended working capital needs
· Cost overruns
· Penalties from suppliers or customers
Delays significantly increase financing needs.

5. Non‑financial factors
· Environmental impact
· Community concerns
· Government regulations
· Supply chain sustainability
· Management capacity
· Technology compatibility


















Case Study 2: Financing Options for the SolarPure Water Treatment Project
1. Background
SolarPure Ltd. is a midsized environmental engineering company that designs solar-powered water purification systems for rural communities. Demand has increased because of new environmental regulations and government sustainability targets. SolarPure is planning a new large-scale project: building a solar-powered water treatment facility serving 20,000 households.
The company needs to decide how to finance the £12 million project and must evaluate several financing options.
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2. Project Description
Objective
Build and operate a solar-powered water purification plant with capacity for 20,000 households.
Estimated Total Project Cost
	Cost Category
	Amount (£)

	Land acquisition
	2,000,000

	Construction & civil works
	5,000,000

	Solar equipment & purification systems
	3,200,000

	Installation & testing
	800,000

	Working capital (first year)
	600,000

	Contingency (10%)
	1,200,000

	Total Project Cost
	12,800,000


The company has £3 million available from retained earnings.
The board is considering various external financing options.
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3. Financing Options Considered
Option A: Bank Loan
· Amount needed: up to £9.8 million
· Interest rate: 6.5%
· Term: 12 years
· Collateral: project assets
· Repayment begins immediately
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Option B: Private Equity Investor
· Investor will contribute up to £8 million
· Wants 30% ownership
· Demands board representation
· Expects dividends after Year 3
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Option C: Green Technology Government Grant
· Grant amount: £2.5 million (non-repayable)
· Approval probability: 60%
· Requires milestone reporting and environmental audits
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Option D: Corporate Green Bond
· Issue £10 million green bond
· Interest rate: 5.8%
· Term: 10 years
· Requires credit rating assessment
· Issuance costs: £500,000
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Option E: PublicPrivate Partnership (PPP) with Local Council
· Council funds 40% of project cost
· SolarPure funds the remaining 60%
· Revenue shared 60:40 (SolarPure:council)
· Government guarantees minimum water demand for 15 years
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4. Expected Project Cash Flows
(Assuming full operation from Year 2)
	Year
	Net Cash Flow (£)

	1
	–1,500,000 (setup year)

	2
	2,400,000

	3
	2,700,000

	4
	3,000,000

	5
	3,200,000

	6–15 (total)
	36,000,000


Discount rate for NPV: 7%
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5. Tasks for Students
Task 1: Financing Gap Calculation
1. Calculate the external financing needed after using retained earnings.
2. Evaluate how much funding each option can cover.
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Task 2: Analyse Each Financing Option
For each option (A–E), evaluate:
· Cost of capital
· Impact on cash flows
· Risk level
· Effect on ownership and control
· Administrative burden
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Task 3: Recommend an Optimal Financing Mix
Students should propose a mix of financing sources (e.g., debt + grant, equity + bond, PPP, etc.) and justify the tradeoffs:
· Risk vs. return
· Cost vs. flexibility
· Control vs. dilution
· Longterm sustainability
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Task 4: NPV Analysis
1. Calculate NPV of the project using the provided cash flows.
2. Assess whether the project is viable under: 
· Full debt financing
· Mixed financing (e.g., debt + grant)
· PPP model
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Task 5: Scenario Analysis
Analyse the effect of the following scenarios:
Scenario A: Construction Costs Increase by 12%
· Recalculate financing needs
· Identify the best financing mix under cost overruns
Scenario B: Government Grant Not Approved
· How does this change the financing strategy?
Scenario C: Private Equity Investor Demands 40% Ownership Instead of 30%
· Should the company still accept the offer?
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6. Discussion Questions
1. Which financing option strikes the best balance between cost and risk? Why?
2. Should SolarPure avoid equity financing to maintain control? Or is dilution acceptable?
3. How would issuing a green bond strengthen SolarPure’s brand and ESG position?
4. Is a PPP agreement beneficial given the guaranteed demand?
5. Should the company take the risk of waiting for the government grant decision?
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7. What This Case Study Teaches
Students will learn to:
· Compare financing sources
· Understand tradeoffs between debt, equity, grants, and PPPs
· Apply NPV in financing decision-making
· Balance risk, cost, control, and strategic alignment
· Recommend a wellreasoned financing strategy








✅ SOLUTIONS TO THE SOLARPURE FINANCING OPTIONS CASE STUDY

Task 1 – Financing Gap Calculation
1A. Total External Financing Needed



This is the funding gap that must be filled through one or more financing options.

1B. Can each option cover the gap?
	Financing Option
	Amount Available
	Fully Covers Gap?

	A. Bank Loan
	£9.8m
	✔ Yes

	B. Private Equity
	£8m
	✘ No (shortfall £1.8m)

	C. Government Grant
	£2.5m
	✘ No (shortfall £7.3m)

	D. Green Bond
	£10m (minus £0.5m issuance cost = £9.5m)
	✘ Almost (shortfall £0.3m)

	E. PPP
	Council funds 40% = £5.12m
	✘ No (shortfall £4.68m)


Only the bank loan (Option A) can single‑handedly cover the full funding gap.
However, many options work in combination, and mixing sources usually reduces risk.

Task 2 – Analysis of Each Financing Option
Below is a structured evaluation of cost, risk, control, and administrative impact.

Option A: Bank Loan
Cost: Medium (6.5% interest)
Impact on Cash Flows:
· Increases annual repayment obligations
· Reduces free cash flow in early years
Risk:
· High leverage increases financial risk
Control:
· No ownership dilution
Admin Burden:
· Moderate (collateral, covenants)
Overall: Predictable and straightforward but increases debt risk.

Option B: Private Equity
Cost: High (dilution + dividends)
Impact on Cash Flows:
· No repayment burden
· But investors expect dividends after Year 3
Risk:
· Low financial risk
Control:
· Loses 30% ownership + board influence
Admin:
· High negotiation and governance requirements
Overall: Reduces financial risk but sacrifices control.

Option C: Government Grant
Cost: Zero (free money)
Impact:
· No repayment obligations
· Improves NPV significantly
Risk:
· Application may fail (60% success probability)
Control:
· No dilution
Admin:
· Very high (audits, reporting, milestones)
Overall: Best option IF approved.

Option D: Corporate Green Bond
Cost: Relatively low (5.8% interest)
Impact on Cash Flow:
· Regular interest payments
· £0.5m issuance cost reduces net proceeds
Risk:
· Increases leverage
Control:
· No dilution
Admin:
· High (credit rating, disclosures, ESG reporting)
Overall: Good strategic positioning but requires credit strength.

Option E: PPP with Local Council
Cost: Medium (share revenue)
Impact:
· Reduces SolarPure funding burden to 60% of cost
· Revenue shared 60:40
· Guaranteed demand reduces risk
Risk:
· Lower financial risk due to government involvement
Control:
· Some operational constraints; political exposure
Admin:
· Very high (contracts, approvals)
Overall: Stable long‑term partnership with reduced risk.

Task 3 – Recommended Optimal Financing Mix
A strong financing structure should balance:
· Low cost
· Low dilution
· Low risk
· Operational flexibility
⭐ Optimal Recommendation
Combination of:
1. Government Grant (£2.5m) – if approved
2. Green Bond (£9.5m net)
3. Internal Funds (£3m)
This gives:

Excess funds help strengthen working capital.
If the grant is NOT approved:
⭐ Second‑Best Mix
· Green bond (£9.5m)
· PPP (local council funds 40% = £5.12m)
· SolarPure funds remaining 60% from: 
· £3m internal
· £1.68m from small bank loan
This reduces dilution and maintains stable long‑term cash flows.

Task 4 – NPV Calculation
Cash Flow Table
	Year
	Net CF (£)
	Discount Factor (7%)
	PV (£)

	1
	–1,500,000
	0.935
	–1,402,500

	2
	2,400,000
	0.873
	2,095,200

	3
	2,700,000
	0.816
	2,203,200

	4
	3,000,000
	0.763
	2,289,000

	5
	3,200,000
	0.713
	2,281,600

	6–15 (total £36m)
	–
	PV factor for 10‑year annuity at 7% = 7.024
	36m ÷ 1.07⁵ × 0.713 × 7.024 ≈ 17,988,000


Total Present Value of Inflows

NPV = PV Total – Initial Cost

Conclusion:
⭐ The project is highly profitable under all financing structures.

Task 5 – Scenario Analysis

Scenario A: Construction Costs +12%
Construction (£5m + £0.6m) = £5.6m
Total cost increases:


Revised gap (after £3m internal):

Funding Recommendation:
· Green Bond (£9.5m)
· PPP (£5.12m × 40% share)
· Small bank loan for final shortfall

Scenario B: Grant Not Approved
Funding gap remains £9.8m.
Best alternative:
· Green Bond (£9.5m)
· Small supplementary bank loan (£0.3m)

Scenario C: Private Equity demands 40% ownership
This level of dilution is too costly unless:
· No other financing is available
· Project risk increases dramatically
· Cash flows are highly uncertain
Better options (bond, loan, PPP) are available.
Recommendation: Reject the 40% equity dilution.

Final Conclusion
⭐ Best Overall Financing Strategy:
Grant + Green Bond + Internal Funds
⭐ If Grant Fails:
Green Bond + Small Bank Loan
⭐ For Risk Reduction:
PPP + Bond is the lowest‑risk combination.
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