Cost-Effectiveness
Description
Cost-Effectiveness Analysis (CEA) is used to compare different solutions that aim to achieve the same objective, by assessing the cost required to achieve a specific unit of outcome (e.g., cost per ton of CO₂ reduced, cost per hectare restored). Unlike cost-benefit analysis, it does not require monetising benefits, making it particularly useful when impacts are difficult to express in monetary terms.

When to use this method
Use CEA when:
· You are comparing multiple solutions with the same goal 
· Outcomes can be measured in physical or quantitative units (e.g., emissions reduced, biodiversity improved) 
· Monetising benefits is difficult or not appropriate 
· You want to identify the most efficient option 

What it helps you answer
· Which solution delivers the desired outcome at the lowest cost? 
· Which option is the most efficient use of resources? 

How to apply (step-by-step)
1. Define the objective
· Clearly specify the outcome (e.g., reduce emissions, improve water quality) 
2. Identify alternative solutions
· Select the options to be compared 
3. Measure effectiveness
· Quantify the outcome for each solution (e.g., tons of CO₂ reduced) 
4. Estimate costs
· Include all relevant costs (investment, operational, maintenance) 
5. Calculate cost-effectiveness ratio
· Cost per unit of outcome (e.g., €/ton CO₂ reduced) 
6. Compare results
· Identify which solution achieves the objective at the lowest cost 

Main tools and Techniques:
Cost-Effectiveness Ratios (CER)
Core metric used to calculate the cost per unit of outcome (e.g. €/ton CO₂ reduced), enabling direct comparison between solutions.

Sensitivity Analysis
Used to assess how cost-effectiveness results change under different assumptions (e.g. variation in costs or performance).

Risk and Scenario Analysis
Used to evaluate how different implementation conditions or uncertainties affect performance and efficiency.

Data Requirements
· Cost data for each solution 
· Quantified outcomes (same unit across all options) 
· Consistent assumptions across scenarios 

Strengths and Limitations
Strengths
· Does not require monetising benefits
· Simple and intuitive comparison 
· Useful for environmental and ecological outcomes 
Limitations
· Only works when outcomes are comparable 
· Does not capture total value (only efficiency) 
· May overlook broader social or economic impacts 

Further Resources
World Health Organization – Cost-effectiveness analysis guidelines
https://www.who.int/choice/publications/p_2003_generalised_cea.pdf 
OECD – Cost-effectiveness analysis (overview)
https://www.oecd.org/gov/regulatory-policy/cost-effectiveness-analysis.htm 
EPA (US) – Guidelines for preparing economic analyses
https://www.epa.gov/environmental-economics/guidelines-preparing-economic-analyses 

Cost-Effectiveness Analysis (CEA) – Example
Context
A city aims to reduce its carbon dioxide (CO₂) emissions and is considering two alternative solutions. Since both options pursue the same objective (emission reduction), a cost-effectiveness analysis (CEA) is appropriate. This method compares the cost per ton of CO₂ reduced.

Options Considered
Solution A – Tree Planting
· Total cost: €100,000
Includes costs of planting, land preparation, and initial maintenance. 
· CO₂ reduction: 500 tons
Estimated carbon sequestration over a defined period.

Solution B – Solar Panels
· Total cost: €150,000
Includes installation, equipment, and setup costs. 
· CO₂ reduction: 1,000 tons
Emissions avoided by replacing fossil fuel-based electricity generation.

Calculation
To compare the efficiency of each option, we calculate the cost per ton of CO₂ reduced:
· Solution A:
€100,000 / 500 tons = €200 per ton CO₂ 
· Solution B:
€150,000 / 1,000 tons = €150 per ton CO₂

Interpretation of Results
· Solution B has a lower cost per ton (€150 vs €200), meaning it achieves greater emissions reduction for each euro spent. 
· In cost-effectiveness terms, Solution B is more efficient, as it delivers more impact per unit of cost. 
· If the city’s objective is strictly to maximize CO₂ reduction within a fixed budget, Solution B is the preferred option. 

