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Defining CBA and ROI

What do the terms “return-on-investment” and “cost-benefit analysis” mean to you?



Defining CBA and ROI

CBA and ROI are different ways to analyse and express the costs and benefits 
associated with a program or an investment. ROI is narrower, and CBA broader.

Return-on-investment Cost-benefit analysis

• What are the tangible financial benefits 

that I can expect from this project?

• How do they compare to the costs I 
expect to incur from doing the project?

• How do those financial flows materialize 

over time?

• What is the long list of costs and benefits 

of the program, including those which 

are not tangible “financial flows”?

• Who do these costs and benefits arrive 
to, and how?

• How do those appear over time?

Most useful for: defining “returns” for a 

specific audience
Most useful for: exploring the broader 

rationale for a project



Key CBA/ROI questions

✔ How cost-effective is/are NBS options at addressing my key challenges, 

including compared to alternative investments? 

✔ How do the costs and benefits of my NBS arrive over time, and to whom? 

What does this mean for project funding, governance, and delivery?

✔ Is a portfolio of different NBS the best approach?

✔ What are the key co-benefits my NBS will deliver?

✔ Who do I need to involve in my project and why? Who are the main 

winners, and are there any losers?

✔ What/where is the optimum investment plan? 

CBA and ROI analyses allow us to answer some key questions about NBS programs. 

Return-on-investment

Defining “returns” for a specific 

audience

Cost-benefit analysis

Exploring the broader rationale for 

a project

What key questions might you answer with CBA/ROI?



Why is this important

✔ How cost-effective is/are NBS options at 

addressing my key challenges, including 
compared to alternative investments? 

✔ How do the costs and benefits of my NBS arrive 

over time, and to whom? What does this mean for 
project funding, governance, and delivery?

✔ Is a portfolio of different NBS the best approach?

✔ What are the key co-benefits my NBS will deliver?

✔ Who do I need to involve in my project and why? 

Who are the main winners, and are there any 
losers?

Answering these questions is key to determining your project strategy and unlocking support.

What key questions might you answer?

✔Determining strategy

✔Justifying activities

✔Unlocking support

✔Motivating funding

✔Changing Policy

✔Deciding who to involve, and when

Why do these questions matter?



Key aspects of the analysis

CBA/ROI should not be conducted in a vacuum. It must integrate with other 
analyses and be designed with a purpose.

Intertwining economic and biophysical 

analyses

Clearly defining the purpose 

of the analysis

Biophysical model

Impact of NBS (change in LCLU) on 

processes in the catchment
Which NBS? Where? Area?

Changes in key metrics of 

interest

Economic and financial model

Costs

Monetary value of 

key metrics of 
interest

Benefits

• The CBA/ROI should be designed with a purpose 

in mind. That purpose is determined by:

o Who cares?

o What do they care about?

o What do they need to ‘see’ for decision-

making, and what is their burden of 

proof?

o What data are available?

• The purpose may evolve over time – but starting 

without defined goals is a recipe for both 

“analysis paralysis” and wasted time!

Common mistake: not 

thinking about a 

“system” of NbS -

impacts are not linear!
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Economic & financial analysis building 
blocks

Determine beneficiary(s), Water security issue & Unit of measurement

Connect Ecosystem Services to NBS Interventions & Define the 
Interventions

Determine your Baseline Scenario

4. Target Interventions Based on Model Outputs

Identify Program Costs

6. Monetize Improvement in Ecosystem Services

7. Calculate Economic & Financial Indicators

5

6

7

1

2

3

4



Greater Cape Town Water Fund

Determine beneficiary, Water 

security issue  & 

Unit of Measurement

1

• Who is the target beneficiary(s)?

• What water security issue do they care 

about?

• What specific metric(s) define 

success?

• What co-benefits should also be 

estimated?

+ others

Water Scarcity

Primary Metric for ROI

Yield to water supply system

(@ 50 year assurance of supply 

level)

Priority Co-benefits

Sustainable livelihoods

Biodiversity outcomes

Target Beneficiaries

Water Security Challenge

Common mistake: not properly 

defining & involving beneficiaries

Based on what you heard 

earlier today, who do you 

think are the main 

beneficiaries of the 

program? What do they 

care about?



Greater Cape Town Water Fund
Connect Ecosystem Services to 

NBS Interventions & Define the 

Interventions

• Which ecosystem services need to be 

improved? 

• Which NBS interventions can improve 

those ecosystem services?

2

Mechanical clearing of 

invasive alien plants (IAP)

Priority interventions

HMU % IAP Invasion Level HMU Person Day Cost Map

(HMU - Hydrological Monitoring Unit)
What factors do you think might make costs for IAP 

clearing be different in different areas?



Greater Cape Town Water Fund

Determine your Business-as-

Usual Scenario
3

• What happens if your NBS program 

isn’t implemented? 

Time (years)

Common mistake: not properly 

defining a ‘baseline’ scenario

Why do you think this “Do Nothing” line is going 

upwards? What might that mean for the NBS program?



Greater Cape Town Water Fund

Determine your Business-as-

Usual Scenario
3

• What happens if your NBS program 

isn’t implemented? 

Target Interventions Based on 

Model Outputs
4

• Where would NBS yield the highest 

improvement in ecosystem services 

per unit cost? 

Prioritizing 7 of the catchments 
(36% of the WCWSS) allows for the 
reclaiming of 74% of the current 
water losses

Prioritization of the HMU’s



NBS program benefits

Time (years)

Greater Cape Town Water Fund

Determine your Business-as-

Usual Scenario
3

• What happens if your NBS program 

isn’t implemented? 

Target Interventions Based on 

Model Outputs
4

• Where would NBS yield the highest 

improvement in ecosystem services 

per unit cost? 

• How much will the NBS program 

impact the benefits you care about? 



Greater Cape Town Water Fund

Identify Program Costs5

• How much will the implementation, 

maintenance and management of the 

NBS program cost? 

Time 

(years)

Six-year ‘high impact’ 

period
Initial clearing cost in priority areas: R 

40,000 ($2,700 USD) for a densely 

invaded hectare

Common mistake: not 

incorporating lifetime costs



Greater Cape Town Water Fund

Identify Program Costs5

• How much will the implementation, 

maintenance and management of the 

NBS program cost? 

Monetize Improvement in 

Ecosystem Services
6

• How does the improvement in 

ecosystem services bring value to 

your beneficiaries? 

Benefit-Cost Ratio = 4.5

Total est. program NPV = R2.3bn 

RoI = 351% 

Common mistake: not 

incorporating lifetime costs



Greater Cape Town Water Fund

Calculate Economic & Financial 

Indicators
7

• Which economic and financial 

indicators are important to 

beneficiaries? 

• Is the NBS program a viable 

investment?

ROI Analysis

• Compare value benefits deliver against 

costs of implementation

• Compare scenarios with and without 

interventions

• Outputs: NPV, BCR, IRR

• Time variance accounted for by using a 

“present value”, using a discount rate 
(which reflects society’s time preference 

and the opportunity cost of capital)

Cost Effectiveness Analysis

• Comparison / Selection of alternative 

options

• Lowest cost over a project lifetime to 

achieve a goal (e.g. water supply)

• All costs expressed in monetary terms, 

at consistent level of detail

• Compare options costs against a 
specific “unit of outcome” (R/m3)

How might you want to 

communicate these 

outputs of your 

analyses? What might 

you want to compare 

NBS against? 



Greater Cape Town Water Fund

IAP removal compares favorably to 

the other supply options at roughly 

1/8th the full-cycle cost of ‘grey’ 

alternatives like desalination. 



Structure of this session

The “what and why” of CBA and ROI

Cape Town example – ROI

Teaser: WaterProof tool

RUCaS case study – CBA

Teaser: INFEWS tool

Recap and common mistakes



WaterProof

TNC has developed a free online tool called WaterProof which performs rapid 
analyses of NBS opportunities and potential WTP ROI around the world.

Global datasets
Ecosystem services 

benefits

Standard or custom cost 

functions
ROI calculation



WaterProof

Find your city

Select or create your 

NBS

Configure water 

intakes

Define infrastructure

Create a case 

study

Analyze outputs

Active 

Restoration

Protection Passive Restoration 

Agricultural NBS 
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WaterProof

Sediment 

delivery ratio

Phosphorus 

Delivery Ratio
Nitrogen

Delivery Ratio
Carbon storage 

and sequestration

Find your city
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Configure water 
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WaterProof

Sediment 

delivery ratio
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Delivery Ratio
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Delivery Ratio
Carbon storage 
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WaterProof

WaterProof

✔ Peer-reviewed

✔ Free and available online at https://water-proof.org/

✔ Takes <30 minutes to run with preset variables

✔ Customisable with improved information

✔ Being regularly improved/expanded (e.g. next with a flooding 

module)

✔ Information and guidance available online

Please reach out to us for 

further detail on WaterProof 

and guidance on how to run 

it for your catchment!

o Note: WaterProof is for “pre-feasibility” stage
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Method has been applied widely

RUCaS case study CBA
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Benefits over 20 years 
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Sensitivity testing across 1000 simulations

An example: Rayong Cool Green CBD for Rayong, 

Thailand 

RUCaS case study CBA
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INFFEWS tools and guidelines

• Costs and benefits relative to what? 

• INFFEWS guideline on BCA for policy makers 

• How can we identify and value co-benefits 

• INFFEWS Value tool

• Which costs? 

• INFFEWS Lifecycle costs tool 

• Benefits and costs to whom? 

• INFFEWS BCA tool 
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INFFEWS value tool

Estimating NbS co-benefits 
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INFFEWS lifecycle costs

Estimating NbS lifecycle costs 

Prototype still in development 
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Summary reflections

BCA/ROI are key analyses to justify and scale-up NbS, and they should be done with care.

Key takeaways…

1. Benefit-cost and return-on-investment analyses are very 

important to determine an NbS strategy and influence 

decision-makers around funding, policy support, etc.

2. Analyses can be narrow or broad, but in all instances should 

be responding to the interests and burden-of-proof of key 

stakeholders.

3. High-quality and defensible input data are necessary. Often 
this includes integrating biophysical modelling and costing.

4. “All models are wrong – but some are useful.”

…and common mistakes

A. Not properly defining a ‘baseline scenario’, and/or assuming 

it will be static.

B. Not properly involving key stakeholders (early) enough, such 
that they do not trust the output.

C. Not understanding, and planning for, lifetime costs including 

monitoring, adaptive management, and break-fix.

D. Not ensuring there is an appropriate and legitimate long-

term program / delivery unit to manage the NbS.

E. Not thinking about the distribution of benefits (e.g. where, 

how much, and to whom).

What are your key takeaways from this session?
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Questions and discussion
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LUNCH
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THANK YOU


	Slide 1
	Slide 2
	Slide 3: SECTION/CHAPTER 1
	Slide 4: Structure of this session
	Slide 5: Structure of this session
	Slide 6: Defining CBA and ROI
	Slide 7: Defining CBA and ROI
	Slide 8: Key CBA/ROI questions
	Slide 9: Why is this important
	Slide 10: Key aspects of the analysis
	Slide 11: Structure of this session
	Slide 12: Economic & financial analysis building blocks
	Slide 13: Greater Cape Town Water Fund
	Slide 14: Greater Cape Town Water Fund
	Slide 15: Greater Cape Town Water Fund
	Slide 16: Greater Cape Town Water Fund
	Slide 17: Greater Cape Town Water Fund
	Slide 18: Greater Cape Town Water Fund
	Slide 19: Greater Cape Town Water Fund
	Slide 20: Greater Cape Town Water Fund
	Slide 21: Greater Cape Town Water Fund
	Slide 22: Structure of this session
	Slide 23: WaterProof
	Slide 24: WaterProof
	Slide 25: WaterProof
	Slide 26: WaterProof
	Slide 27: WaterProof
	Slide 28: WaterProof
	Slide 29: WaterProof
	Slide 30: Structure of this session
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40: Structure of this session
	Slide 41
	Slide 42: INFFEWS tools and guidelines
	Slide 43: INFFEWS value tool
	Slide 44: INFFEWS lifecycle costs
	Slide 45: Structure of this session
	Slide 46: Summary reflections
	Slide 47: Summary reflections
	Slide 48: Questions and discussion
	Slide 49
	Slide 50



