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▪ EC - Guide to Cost-Benefit Analysis of

Investment Projects for Cohesion

Policy 2014-2020

▪ European Investment Bank

▪ Asian Development Bank

▪ Treasury Board of Canada

▪ Queensland Government – Department

of Transport and Main Roads

Examples of guidelines
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https://ec.europa.eu/regional_policy/en/information/publications/guides/2014/guide-to-cost-benefit-analysis-of-investment-projects-for-cohesion-policy-2014-2020
https://ec.europa.eu/regional_policy/en/information/publications/guides/2014/guide-to-cost-benefit-analysis-of-investment-projects-for-cohesion-policy-2014-2020
https://ec.europa.eu/regional_policy/en/information/publications/guides/2014/guide-to-cost-benefit-analysis-of-investment-projects-for-cohesion-policy-2014-2020
https://www.eib.org/attachments/lucalli/20220169_economic_appraisal_of_investment_projects_en.pdf
https://www.adb.org/sites/default/files/institutional-document/33788/files/cost-benefit-analysis-development.pdf
https://www.tbs-sct.gc.ca/rtrap-parfa/analys/analys-eng.pdf
https://www.tmr.qld.gov.au/business-industry/Technical-standards-publications/Cost-Benefit-Analysis-Manual.aspx
https://www.tmr.qld.gov.au/business-industry/Technical-standards-publications/Cost-Benefit-Analysis-Manual.aspx


Cost-Benefit Analysis: 
Water and Wastewater 

Infrastructure Case Study
Integrated Financial, Economic, and 

Risk Analysis
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Project description
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Two key components:

1. New Wastewater Treatment Facility: The construction of a new plant to meet Directive 91/271/EEC requirements in a 

medium-sized city (population 375,000). This includes investments in infrastructure to reduce infiltration, increase 

collection rates, and ensure wastewater is transported to the treatment plant.

2. Water Supply Network Extension: Expanding the network to increase the number of people connected to the public 

water supply system.

Current Situation:

• No wastewater treatment facility exists, despite 

95% of wastewater being collected. Untreated 

wastewater is discharged into a river categorized as 

“moderate” in the river basin management plan.

• The existing network is separate for rainwater and 

wastewater, deemed fit for use but requiring 

targeted rehabilitation in areas of high leakage.

Compliance Context:

The city is in a new EU Member State with a 

compliance deadline under Directive 91/271/EEC for 

agglomerations over 100,000 by 2020.

Operation & Ownership:

The current water service operator, 100% 

municipality-owned, will own and manage the new 

infrastructure for operation and maintenance.



Project objectives
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1.Improving Wastewater Management:

• Increasing sewage collection and treatment to ensure compliance.

• Extending the sewage network to connect an additional 15,000 people.

• Ensuring 100% transfer of untreated wastewater to a compliant treatment plant, raising the 

coverage rate to 99%.

2.Enhancing Public Water Supply:

• Connecting 7,500 additional people to the public water supply network, improving overall water 

supply coverage to 99.5%

• .

3.Environmental Improvements:

• Sludge will be dried, composted, and used in agriculture.

• The chemical quality of the river will be improved from “moderate” to “good” in alignment with 

the Water Framework Directive.

4.Alignment with National Goals:

• The project supports the goals of “Water and Sewerage Management” under the operational 

program “Environment & Infrastructure.”

• It contributes to the following national targets:



Demand Analysis - description
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Forecast Demand

• Population: Starts at 375,000 and gradually decreases to 348,700 over 30 years, reflecting 

demographic trends.

Water Demand

• Per Capita Consumption: Starts at 1,200 liters per capita per day (l/c/d) and stabilizes at 1,150 

l/c/d from year 5 onward, increasing to 1,240 l/c/d by year 30.

• Population Connected: Initially 99% of the population is connected and remains constant over 

the period.

• Total Water Demand: Ranges between 229.9 million m³/year at the start and increases slightly 

to 233.0 million m³/year by year 30.

Wastewater Demand

• Population Connected: Starts at 95% and stabilizes at 99% after year 4.

• Total Wastewater Generation: Fluctuates between 225.5 million m³/year and 234.0 million 

m³/year by year 30.

Incremental Demand (due to network extension)

Water and wastewater increments are relatively small (rising to a maximum of 0.6 million m³/year 

for both).
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Demand Analysis - table
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Option Analysis
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Project Costs breakdown

“All costs are eligible for EC grant funding apart from VAT (which is 

recoverable by the beneficiary).”
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Affordability and Tariff Analysis

Household Income Impact:

• Monthly per capita income starts at €194mln 

and grows to €212mln by year 30 (real 

terms).

• The project maintains affordability, with the 

tariff impact ranging between 2.71%–3.10% 

of household income.

Revenue and Tariff Details:

• Incremental project revenues are sufficient to 

cover

• 100% of incremental operating costs.

• 100% of incremental depreciation 

costs.

Tariff Structure:

• Aims to balance financial cost recovery 

(FCR) with affordability constraints.

• Revenue grows from €32.7 mln (construction 

phase) to €38.5 mln by year 30.

Affordability Constraint: The project is designed to maintain 

household affordability (without exceeding the affordability 

threshold around 3% of household income) while ensuring cost 

recovery, aligning with EU policy objectives.
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Financial and Economic Analysis

Key Assumptions

1. Discount Rates:

• Financial Analysis: 4%.

• Economic Analysis: 5%.

2. Time Horizon: 30 years.

3. Residual Value:

• €14.8 million for Financial Rate of Return (FRR).

• €70.5 million for Economic Rate of Return (ERR).

Residual value includes:

• Net present value (NPV) of project cash flows over a 14-year extension beyond the 

projection period.

• Replacement provisions for equipment.
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Financial and Economic Analysis - 2

EU Grant Calculation

• Total Eligible Costs: €70 

million.

• EU Grant: €45.3 million 

(53.9% of total funding).

• Public Contribution 

(Municipality): €24.7 

million (29.4%).

• Ineligible Costs (VAT): €14 

million (16.7%).
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Financial and Economic Analysis - 3
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Financial and Economic Analysis - 4

Financial Rate of Return on Investment (FRR(C)):

• Without EU Grant: -2.2% (below the 4% benchmark, showing the need for 

grant support).

• After EU Grant: 1.8% (within acceptable range).

Return on National Capital (FRR(K)):

Achieves 1.8%, ensuring fair support without excessive returns.

“Thus FRR(C) at -2.2 % is well below the discount rate of 4.0 % showing that the 

project needs grant financing support, whereas FRR(K) at 1.8 % shows that the 

envisaged level of support remains within a reasonable range and does not provide 

for an excessive return to national capital.”
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Financial and Economic Analysis - 5



Monetization of benefits
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The project’s economic benefits are quantified in terms of societal and environmental 

improvements, summarized below:

Environmental Water Quality (Net Present Value - €118.5 million):

• Improved river conditions due to reduced untreated discharge.

• Willingness-to-pay estimates used for valuation (€25/person/year), reflecting 

increased recreational and ecological value.

Savings for New Sewerage Connections (NPV - €19.0 million):

• Cost savings from no longer maintaining on-site tanks, such as septic systems.

• Direct operational and maintenance cost savings benefit connected users (15,000 

people).

Savings for New Water Supply Connections (NPV - €7.6 million):

• Households connected to the public water supply save on private pumping costs, 

benefiting 7,500 new connections.



Economic indicators
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Economic Net Present Value 

(ENPV):

• NPV of economic 

benefits: €145.1 mln.

• ENPV: €54.9 mln

Economic Rate of Return 

(ERR): is 11.1%, well above 

the 5% economic discount 

rate, demonstrating high social 

and economic viability.

Benefit-Cost Ratio (B/C 

Ratio): is 1.61, indicating 

€1.61 of benefit for every €1 

invested.

145,1
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Sensitivity analysis

Reduction in Tariff/Revenue:

FNPV Elasticity: 14.8%.

Switch Value: -77% reduction.

Reduction in Water Demand:

FNPV Elasticity: 2.0%.

Switch Value: -50%.

Increase in Incremental Operating Costs:

ENPV Elasticity: 1.0%.

Switch Value: 105% increase.

FNPV Elasticity: 14.9%.

Switch Value: 73% increase.

Increase in Investment Cost:

ENPV Elasticity: 11%.

Switch Value: 90% increase (threshold before 

ENPV turns negative).

FNPV Elasticity: 1.4%.

Switch Value: 70% increase.

Reduction in Economic Benefits:

ENPV Elasticity: 3.1%.

Switch Value: 32% reduction.
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Risk analysis

A risk matrix identifies the probability, severity, and mitigative measures for risks affecting demand, 

implementation, and operations:

Demand-Side Risks:

• Risk: Reduced water demand due to population decline or system inefficiencies.

• Severity: Low.

• Mitigation:

• Ensuring robust demand modeling.

• Accelerating connections and addressing service gaps.

Implementation Risks:

• Risk: Delays in tendering or land acquisition.

• Severity: Low to moderate.

• Mitigation:

• Securing land early and utilizing specialized technical assistance.

• Contingency planning for delayed tendering.

Operational Risks:

• Risk: Flow of wastewater to WWTP or technology failures.

• Severity: Low.

• Mitigation:

• Designing networks to optimize flow.

• Selecting best-available technology for WWTP operations.
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Risk analysis
Key risks: Demand shortfalls, implementation delays.

Mitigation: Robust demand modeling, early land acquisition.
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Risk analysis - 2

• Risk Analysis: High resilience to changes in costs and revenues.



Conclusion

• Financially viable with EU grant support.

• Economically efficient with significant social and 
environmental benefits.

• Long-term sustainability ensured through robust 
planning.
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