Cost-Benefit Analysis
Description
Cost-Benefit Analysis (CBA) is a method used to assess whether the overall benefits of a solution outweigh its total costs. It involves identifying, quantifying, and (where possible) monetising both positive and negative impacts over a given time period. This approach supports decision-making by providing a clear comparison between expected gains and required investments.

When to use this method
Use CBA when:
· You want to evaluate whether a solution is worth implementing overall 
· The impacts (economic, environmental, social) can be quantified and partially monetised 
· You need to compare benefits and costs across different types of impacts 
· You are assessing investment decisions or scaling potential 

What it helps you answer
· Do the benefits of this solution exceed the costs? 
· Is this a good investment from a societal or economic perspective?

How to apply (step-by-step)
1. Define the scope and time horizon
· Determine the duration of the analysis (e.g., 5, 10, 20 years) 
2. Identify costs
· Investment costs (CAPEX) 
· Operational and maintenance costs (OPEX) 
· Indirect or external costs (if relevant) 
3. Identify benefits
· Economic benefits (e.g., increased revenue, cost savings) 
· Environmental benefits (e.g., reduced emissions, ecosystem services) 
· Social benefits (e.g., job creation, improved wellbeing) 
4. Monetise impacts (where possible)
· Assign monetary values to benefits and costs 
· Use proxies or estimates when direct values are not available (e.g. social cost of carbon)
5. Compare costs and benefits
· Calculate total costs vs total benefits 
· Use simple indicators such as: 
· Net Benefit = Total Benefits – Total Costs 
· Benefit-Cost Ratio (BCR) 
6. Interpret results
· If benefits > costs → solution is economically justified 
· If not → reconsider design, scale, or assumptions

Main Tools and Techniques
Discounted Cash Flow (DCF) Methods
Used to calculate the present value of future costs and benefits by applying a discount rate, allowing comparison over time (e.g. Net Present Value – NPV, Internal Rate of Return – IRR).

Non-market Valuation Approaches
Used to assign monetary values to environmental and social impacts that are not traded in markets (e.g. ecosystem services, avoided damages, willingness-to-pay methods).

Sensitivity Analysis
Used to test how results (e.g. NPV, BCR) change when key assumptions vary (e.g. discount rate, cost estimates, benefit projections).

Scenario Analysis
Used to compare outcomes under different future conditions (e.g. policy changes, climate scenarios, economic assumptions).

Data Requirements
· Cost data (investment, operational, maintenance) 
· Estimates of expected benefits (economic, environmental, social) 
· Assumptions about time horizon and scale 
· Optional: discount rate for long-term analysis 

Strengths and Limitations
Strengths
· Provides a clear and structured comparison 
· Supports transparent decision-making 
· Widely used and recognised method 
Limitations
· Monetising environmental and social impacts can be challenging 
· Results depend on assumptions and data quality 
· Can oversimplify complex impacts 

Further Resources
European Commission – Guide to Cost-Benefit Analysis of Investment Projects
https://ec.europa.eu/regional_policy/sources/docgener/studies/pdf/cba_guide.pdf 
OECD – Cost-Benefit Analysis and the Environment
https://www.oecd.org/environment/tools-evaluation/cost-benefit-analysis.htm 
World Bank – Economic Analysis of Investment Operations
https://www.worldbank.org/en/projects-operations/products-and-services/brief/economic-analysis-of-investment-projects


Cost-Benefit Analysis (CBA) – Example
Context
This analysis evaluates the economic viability of a wetland restoration project. Wetlands provide multiple ecosystem services, including flood mitigation, recreational opportunities, and biodiversity conservation. The goal is to compare the total expected benefits with the project’s costs over time.

Costs
· Initial investment: €200,000 
This includes land preparation, restoration activities (e.g., replanting vegetation, hydrological adjustments), and project implementation costs. 
· Maintenance costs: Assumed negligible or included in the initial estimate (for simplicity).

Benefits (Annual)
The project generates several quantifiable benefits:
· Flood protection: €15,000
Reduced damage to nearby infrastructure and property due to improved water retention. 
· Tourism and recreation: €10,000
Increased visitor numbers for activities such as birdwatching and eco-tourism. 
· Biodiversity and ecosystem services: €5,000
Value assigned to habitat preservation, carbon sequestration, and ecological resilience. 
👉 Total annual benefits = €30,000

Calculation
Time horizon: 10 years
Discount rate: 5%
Future benefits are discounted to reflect time preference and opportunity cost of capital.
To calculate the present value (PV) of benefits, we use the standard formula for the present value of an annuity:

This gives:
· Present value of total benefits ≈ €231,000
Thus,
· Net benefit = €231,000 – €200,000 = €31,000 

Interpretation of Results
· Since the NPV is positive (€31,000), the project generates more benefits than costs over the 10-year period. 
· The benefit-cost ratio (BCR) is approximately 1.16 (231,000 / 200,000), meaning that for every €1 invested, about €1.16 is returned in benefits. 
· This indicates that the project is economically justified under the given assumptions.

Additional Considerations
· Non-monetised benefits: Some ecological and social benefits (e.g., cultural value, educational use, long-term climate resilience) may not be fully captured, meaning the true value could be higher. 
· Uncertainty: Results depend on assumptions about discount rate, time horizon, and estimated benefits. 
· Sensitivity analysis: Testing different discount rates or benefit estimates would strengthen the analysis.

