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Defining CBA and RO

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. ROl is narrower, and CBA broader.

What are the tangible financial benefits What is the long list of costs and benefits
that | can expect from this project? of the program, including those which
*  How do they compare to the costs | are not tangible “financial flows™?
expect to incur from doing the project? « Who do these costs and benefits arrive
How do those financial flows materialize to, and how?
over time? »  How do those appear over time?
v v
Most useful for: defining “returns” for a Most useful for: exploring the broader

specific audience rationale for a project
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CBA and ROl analyses allow us to answer some key questions about NBS programs.

What key questions might you answer with CBA/ROI?

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

Return-on-investment . . o
including compared to alternative investments?

v/ 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?

EII:I'] v Is a portfolio of different NBS the best approach?
What are the key co-benefits my NBS will deliver?

<

Cost-benefit analysis v Who do | need to involve in my project and why? Who are the main
winners, and are there any losers?

v What/where is the optimum investment plan?
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Answering these questions is key to determining your project strategy and unlocking support.

What key questions might you answer? Why do these questions matter?

v How cost-effective is/are NBS options at .
addressing my key challenges, including \/ D ete rm | n | ng St rategy
compared to alternative investments?

v How do the costs and benefits of my NBS arrive \/J USt|fy| N g aCt|V|t|eS

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

v Unlocking support

v Is a portfolio of different NBS the best approach?
v What are the key co-benefits my NBS will deliver?

v ' Motivating funding

v Who do | need to involve in my project and why?
Who are the main winners, and are there any

osers v Changing Policy

v Deciding who to involve, and when



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

Biophysical model

Impact of NBS (change in LCLU) on Changes in key metrics of

processes in the catchment .
Which NBS? Where? Area? I S
Common mistake: not
l ‘ thinking about a
“system” of NbS -

Economic and financial model ~ impacts are not linear!

Monetary value of

interest

key metrics of I Benefits

Clearly defining the purpose
of the analysis

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!
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Economic & financial analysis building

blocks

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

Connect Ecosystem Services to NBS Interventions & Define the
Interventions

° Determine your Baseline Scenario

aTarget Interventions Based on Model Outputs

° |dentify Program Costs

°Monetize Improvement in Ecosystem Services

GCaIcuIate Economic & Financial Indicators



Determine beneficiary, Water
security issue &
Unit of Measurement

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?

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?

Primary Metric for ROI

Yield to water supply system
(@ 50 year assurance of supply

level)

Priority Co-benefits

Sustainable livelihoods
o Biodiversity outcomes
N y




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?

HMU % IAP Invasion Level HMU Person Day Cost Map

Priority interventions

Mechanical clearing of
' invasive alien plants (IAP)

West

% Invasion Level PD Cost (R)
0.0001 0.7e15 300.0 1200.3

What factors do you think might make costs for IAP
clearing be different in different areas?




Greater Cape Town Water Fund

IAP
Determine your Business-as- Invasion
Level — 1) Do Nothing Common mistake: not properly
—2) Bal defining a ‘baseline’ scenario

100%
What happens if your NBS program ==+3) Current Status
isn't implemented? =4 Full Implementation

80%

60%

40%

20%

Why do you think this “Do Nothing” line is going
upwards? What might that mean for the NBS program?




Greater Cape Town Water Fund

Prioritization of the HMU’s

Determine your Business-as-
Usual Scenario

»  Whathappens if your NBS program

e 0
isntimplemented Prioritizing 7 of the catchments
(36% of the WCWSS) allows for the
reclaiming of 74% of the current

water losses

Target Interventions Based on

Model Outputs

»  Where would NBS yield the highest
improvement in ecosystem services
per unit cost?




Determine your Business-as-
Usual Scenario

»  Whathappens if your NBS program
isn't implemented?

Target Interventions Based on

Model Outputs

»  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?

Yield U
Losses
Mm3 (10)

(20)
(30)
(40)
(50)
(60)
(70)
(80)

Time (years)

.. .NBS program benefits

ey
L
--.II-.-.
]
---
LI T™
™

= 1) Bo Nothing =2) BalP+3) Culfent statfe =4) Fufl implementation



Greater Cape Town Water Fund

Annual Avoided Yield

coste  OiXcyear high impact Initial clearing cost in priority areas: R Loeses
Identify Program Costs {Rmm) period 40,000 ($2,700 USD) for a densely (Mm3]
] k \ invaded hectare
. . . 10000000 an
»  How much will the implementation,
maintenance and management of the Baoooane ) 70
NBS program cost? 80000000 o a0
70000000
60000000 =0
SQ000000 - . 40
40000900 _ Commo-n ml_sta_ke. not "
incorporating lifetime costs
30000000
20
20000000 l| |
* 10
10000000 .
e | HTTTTTITTIT T I IO
Time © 2 4 & & 10 12 14 18 18 20 22 24 28 28 130
ears
(y ) B Initial Costs
B Follow-Up Costs

B Maintenance Costs
B Program Management Cosis
«--Aypided Yield Reduction



Greater Cape Town Water Fund

|dentify Program Costs

How much will the implementation,
maintenance and management of the
NBS program cost?

Monetize Improvement in

Ecosystem Services

How does the improvementin
ecosystem services bring value to
your beneficiaries?

R Million

3,000
2,500
2,000
1,500
1,000

,500

0
(,500)
(1,000)

(1,500)

Total est. program NPV = R2.3bn
Benefit-Cost Ratio = 4.5

Rol = 351%
I
Initial Clearing e —
(214) Follow-Up
(93)

Common mistake: not
incorporating lifetime costs

Maintenance Program Management -

(20)

( 66)

Raw Water Treatment
| 263)

Water yield
+2 957

Total Program NPV
+2 301



Calculate Economic & Financial Cost Effectiveness Analysis ROI Analysis

Indicators

» Comparison / Selection of alternative » Compare value benefits deliver against

indicators are important to

beneficiaries? e S :
+ Is the NBS program a viable » Lowest cost over a project lifetime to |+ Compare scenarios with and without

investment? achieve a goal (e.g. water supply) interventions

« All costs expressed in monetary terms, |* Outputs: NPV, BCR, IRR

How might you want to at consistent level of detail

communicate these « Time variance accounted for by using a
outputs of your » Compare options costs against a “present value”, using a discount rate
specific “unit of outcome” (R/m?3) (which reflects society’s time preference

analyses? What might
you want to compare
NBS against?

and the opportunity cost of capital)




Greater Cape Town Water Fund

: 1
. Removal of IAP in 7 priority sub- 20 |
 catchmens (avoded ekt || 55 o
: I

reduction)

- T ~—
asalinemon 18.0 IAP removal compares favorably to

the other supply options at roughly
Water reUse 10.9 1/8" the full-cycle cost of ‘grey’
26.0 \_ alternatives like desalination. )

. 10.4
Groundwater: Cape Flats ‘ 16.4
Groundwater: Table Mountain - 8.6

Group 18.3

20 40 60
m Unit Cost (URV in Rand/m3) m Effective Yield (Mm3/yr)

o
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WaterProof

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

“.:
p———
." ‘§G“.' W‘, 4 ‘:(’" Fom - o {#_j-"
[ B n = «\} G} h‘j’
Y ot | T
el 0.89%  -2,19% -14.34% -396%  -1,57% 4,3%




WaterProof

Find your city

Select or create your ‘ Protection Passive Restoration
NBS TtTTT

Configure water m Active i g Agricultural NBS
intakes

Restoration

Define infrastructure

Create a case
study

Analyze outputs




WaterProof

Find your city

Select or create your
NBS

Configure water O
intakes

Fipele (7}

Define infrastructure Desander (4) Case Study Infrastructurs (5)

E Pipeline (&)

Create a case
study

Analyze outputs




WaterProof

Find your city

Select or create your
NBS

& &
-;E

Configure water

intakes %

@ e ------- i -
Define infrastructure o ________ o l l marstpen e ""'":::‘;?"‘" tpen "“""’@1"".:':’“
1 1°
=
Create a case T

study

Analyze outputs



WaterProof

Find your city

Sediment Phosphorus Nitrogen Carbon storage
ROI Estimate: delivery ratio Delivery Ratio Delivery Ratio and sequestration
3,51

Select or create your == (E))} @\)_) Ve,
NBS e / ) 7

Configure water ROI due to implementation of nature based solutions

_ -4,4% -1,3% -14,67% 105,46%
intakes

Met Present Value

A0

Define infrastructure

20

g
Create a case ® -
study
? — — — —
= IO
B el alssn Ma mlgnange Copounay Transacns Faiform Benehr Teaal
Analyze outputs e




WaterProof

Find your city

Land Use Land Cover - m-msams:«m wmmm maUudSwuﬂo

Select or create your
NBS

Configure water
intakes

Define infrastructure

Create a case
study

Analyze outputs .




WaterProof

WaterProof

v/ Peer-reviewed
v Free and available online at https://water-proof.org/ / \
v/ Takes <30 minutes to run with preset variables
v/ Customisable with improved information Please reach out to us for

v Being regularly improved/expanded (e.g. next with a flooding further.detan on WaterProof
module) and guidance on how to run

it for your catchment!

v Information and guidance available online

o Note: WaterProof is for ‘pre-feasibility” stage
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e S Do Am

On Nut Urban Forest Park
Bangkok, Thailand

Transforming former industrial waste
site for brownfield development

Nong Loup lan Marsh
Vientiane, Lao PDR

Enhancing NbS functions for
communities, environment, and
wider city benefits

Ban Mano Wetland

Makkasan Zone C Luang Prabang, Lao PDR
Departure Park Preserving wetlands' heritage
Bangkok, Thailand for households and economic

Using NbS to enhance public

green spaces

growth

Can Tho University

Can Tho, Vietnam

Using NbS 1o advance flood resilience
and community activation

A cool green Street 2
Battambang, Cambodia
Integrating NbS in city street
for cooling and economy

Akreiy Ksatr wetland

A Hanoi University of Civil Enginééring

Hanoi, Vietnam living
o |dentify financing and funding Using NbS to refurbish existing bulldingsiinla built- Phnom Penh, Cambodia

Using NbS to protect wetlands
amid urban development

up area lo mitigate heal and improve-amenity

v

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



RUCaS case study CBA - ity

An example: Rayong Cool Green CBD for Rayong,
Thailand

Define your urban system context

nuiia

006
mﬂg

FpLa

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



RUCaS case study CBA e rt——

values

2. Urban canyons on key commercial/ neighborhood

An example: Rayong Cool Green CBD for Rayong, streets to support urban cooling and improve human

Thailand

INTERNAL. Thisinformation is ac ° vww

thermal comfort

3. Green cool shopping hub: ‘Leaky rainwater tanks
for large development roofs to mitigate local floods
and reduce combined sewer

4. Green cool transport hub and low lying public
open space: Infiltration rain garden with trees to
reduce floods, increase canopy as a cooling sheiter

5. Establish Rayong ‘Cool Lines’ smart platform to
improve wellbeing and enhance community and
tourism experience

n’

ik
3 _
tlh/uh (\ J = \

ol ey

SHOPPING CENTER CARPARKING BUS TERMINAL MARKET

5 Rain garden

+ + Leaky ralnwater tank
v

Low-lying Infltration garden



RUCaS case study CBA

An example: Rayong Cool Green CBD for Rayong,
Thailand

OVERLAND
“FLOW'PATH

t
OVERFLOW INTO
CENTRAL FPY

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



RUCaS case study CBA

An example: Rayong Cool Green CBD for Rayong,
Thailand

Total costs over 20 years

4. Low laying open space greening 1%

3. Shopping hubs greening 1% | — 5. Other costs 1%

—_——

& R [ Bmem
i R
i,
! llt", &

L ™

Ramadary b s i L
20 Praisn 01
EEL T
23 P

24 Prases B

1 Grwea, il nhapping hata

A bt 4 Kty P b
& T L’ ) platies,

Tl 1 Srigugd iaf RHBVENINL
Source Wecpr e

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.




RUCaS case study CBA

An example: Rayong Cool Green CBD for Rayong,
Thailand

Benefits over 20 years
Other2%

Define your urban system context

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



RUCaS case study CBA

An example: Rayong Cool Green CBD for Rayong,

Thailand Overall BCA results Present values  Results attributable to project organisation
Potential benefits $49,775,805 : "
uetion $12 206,624 Potential benefits $2,006,707
Benefits $37,669,181 Deduction $301,006
Define your urban system context Costs $4,153,396 Benefits $1,705,701
' - Project organisation 51,335,817 Costs 51,335,817
- g::::;:::'““ 5:';;9;;“ Net Present Value $369,884
Consider full range of options Net Present Value $33,515,786 Benefit: Cost Ratio
Benefit: Cost Ratio
Identify and value benefits and costs
Cumulative net benefits (overall) Cumulative net benefits (project organisation)
00,000,000 S500, 000
Evaluate and compare options
535,000,000
20000000
515,000,000
ldentify financing and funding B
515, o0 D
510,000,000
55,000,000
50
§§83853888:¢g¢8888:¢8842¢1
SB00, 000 -
Year Discounted Hear Discounted

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



RUCaS case study CBA

An example: Rayong Cool Green CBD for Rayong,

Thailand Overall BCA results Present values  Results attributable to project organisation
Potential benefits 549,775,805 : :
Deduction 212,106,634 Potential benefits $2,006,707
, Benefits $37,669,181 Deduction $301,006
Define your urban system context ' Costs $4,153,396 Benefits $1,705,701
' - Project organisation $1,335,817 Costs 51,335,817
i g::::;:::l“m 5::;?;;“ Net Present Value $369,884
Consider full range of options Net Present Value $32,515,786 Benefit: Cost Ratio

Benefit: Cost Ratio @

Identify and value benefits and costs

Sensitivity testing across 1000 simulations

. BCR Distribution: Overall BCR Distrib'n: Project
Evaluate and compare options 0.45 organisation

: 040 050
0.35
Identify financing and funding 0.35

020 e

015 0.20
0.10

008 0.10

0.00 0.00

465t 707to 950to 1193to 14.36to 06lto 095t0 129tc 162to 196t
7.07 950 1193 1436 1679 0.95 119 162 196 230

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



RUCaS case study CBA

An example: Rayong Cool Green CBD for Rayong,

Thailand

Define your urban system context

Consider full range of options

Identify and value benefits and costs

Evaluate and compare options

Identify financing and funding

14,000,000
12,000,000
10,000,000
8,000,000
6,000,000
4,000,000
2,000,000
0
-2,000,000

Distribution of benefits & costs to stakeholders

Department store
Markets and Hotels

Rayong City Municipalit.
Roadside shops/properties .

Department of Highway

® Benefits (PV) ™ Costs (PV)

Department of Rural Flnadsl

Rayong residents, commuters

Other (visitors, customers)

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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Cooperative Research Centre for Water Sensitive cities

A 9 year $120M research to practice initiative

CRC tor
Water Sensitive Citles

Governance

Economics and business case

Governaiwe ..o ot
Choose a topic Water sensitive professionals

Reguiation and legisiation

Monitoring and evaluation

. Bencharking. visionling. and strategy.

Resources > Case Studies

watersensitivecities.org.au R’gé?&*

INSTITU

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



INFFEWS tools and guidelines

Costs and benefits relative to what?

. _ ] Realising the
 [INFFEWS guideline on BCA for policy makers Vision of a Water
; Sensitive City

 How can we identify and value co-benefits

 INFFEWS Value tool

* \Which costs? Benefit: cost analysis
and strategic decision
« INFFEWS Lifecycle costs tool making for water

sensitive cities
. Q0¥ ...
 Benefits and costs to whom?
Benefit Cost Analysis
e |INFFEWS BCA tool T°°'

Decision Making for Water-Sensitive
Cities

David J. Panne

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



INFFEWS value tool

[ lBenefit ____________________|Broadbenefitgroup ____|
) ) ) -mducad water consumption Market
Estimating NbS co-benefits Reduced or delayed investment n S

infrastructure (e.g. water-treatment plant)
Reduced recurring costs (e.g. energy for

[ Previousverion | Cumreneversion R IR e
Ma. of studies 192 225 u Improved management of waste-water Market or cost savings
Increased business profits (e.g. from sewer
No. of records 2,370 2,812 B Market
Record with monetized information 2,095 2,532 Increasad work productiity (g, from fess _
Record with non-menetized information 275 280 extreme heat)
7 Increased tourism Market and non-market
2] Improved aesthetics Non-market
10 Reduced crime, increased community R Ty pE R
ll cohesion
* The tools have been
Shartd with mor s loenefit —loroadbenefitgoup |
130 organizations. u Atance | Reduced mortality (.g. from reduced  Non-market and market
«  The tools been u Academia extreme heat) (health system costs)
independently u Consuttancy B4 Reduced morbidity, improved health (e.g. Non-market and market
reviewed R from reduced extreme heat) (health system costs)
* They have been written - | Reduced
: S Department greenhouse gas emissions, .
into many guidelines Es 3 PR CO, sequestration Market and non-market
14 Groundwater recharge (e.g. for potable Market and nor-market

extraction or wetland enhancement)
EX Ecological improvement, biodiversity Non-market

] Improved air quality Non-market
¥} Enhancing water quality in a water body  Market and non-market
EE! Reduced flood risk Risk reduction
Reduced risk of poor water quality due to , :
e Risk reduction
Improved security of water supply Non-market

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



INFFEWS lifecycle costs

Estimating NbS lifecycle costs

Prototype still in development

\JKM\:‘ r"' R "
- B | A == -
Contingencies 5% ]

Total ide cyche conts {8)
$300 000 2400 000 $500 000

WSUD Life cycle
Supplementary repor
consultation e Semsbus Come Avrane
WSUD Life cycle cost
Context analysis report

i

Present Value Costs

WSUD Life cycle costing
6Ntary re 11 Cyde — T 1 :
el Lok - Inputs 10 Present : \ I

Value Analysis 1O i 1 1 ¥ 0
Design fconcept) * Design (Getaded) » Comptrton « Estabiatment
Martenanco o Rocafications and recews 8 Decomamssionng

Coporas vsarn i1 Oy senimat couna )
v 0 30 1100 000 20 o W e 0 O R W oo W N %0 o » 120 %0 ez a0 ol 000 18 X0 LR o

Opsen 1 (I =% ] Cptnn 1 '

eam — = —— =1 ] Cpten 2

Con [-——— T e e T e 3 .m

— St G
. e 4 emas setmias I 1 — O DR ] @b e "

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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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. .. ...and common mistakes

What are your key takeaways from this session?

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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BCA/ROI are key analyses to justify and scale-up NbS, and they should be done with care.

Key takeaways. .. ...and common mistakes

1. Benefit-cost and return-on-investment analyses A.  Not properly defining a ‘baseline scenario’, and/or assuming
are very important to determine an NbS it will be static.
strategy and influence decision-makers B.  Not properly involving key stakeholders (early) enough, such

around funding, policy support, etc. that they do not trust the output.

2. Analyses can be narrow or broad, but in all C
iInstances should be responding to the '

interests and burden-of-proof of key | | _ N
stakeholders. D.  Not ensuring there is an appropriate and legitimate long-

term program / delivery unit to manage the NbS.

Not understanding, and planning for, lifetime costs including
monitoring, adaptive management, and break-fix.

3. High-quality and defensible input data are . o
necessary. Often this includes integrating E.  Not thinking about the distribution of benefits (e.g. where,

biophysical modelling and costing. how much, and to whom).

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

INTERNAL. This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



Questions and discussion

INTERNAL. Thisinformation is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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