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 Freshw
ater is a scarce resource that is under increasing pressure due to  

com
petition and variability driven by grow

ing clim
ate instability. As outlined  

in	Part	I	of	this	series,	droughts,	floods,	and	other	basin	w
ater	risk	drivers	are	 

increasingly	im
pacting	com

pany’s	financial	statem
ents	and	in	turn,	becom

ing	 
a	grow

ing	concern	for	financial	institutions.	

To date, m
uch of the focus has been on the developm

ent and provision of  
w

ater risk tools for corporate users. Furtherm
ore, m

ost of the w
ork has focused  

on	w
ater	risks	and	not	connected	how

	such	risks	m
anifest	as	financial	im

pacts.	
W
hile	som

e	tools	already	exist	that	are	explicitly	tailored	to	the	financial	sector’s	
inform

ation	needs	and	have	begun	to	link	w
ater	risk	and	financial	im

pact,	no	 
system

atic review
 of these tools has been com

pleted to date. 

T
his report aim

s to help fi
ll this gap an

d off
er guidan

ce an
d  

recom
m

en
dation

s for im
proved w

ater risk m
an

agem
en

t in
 term

s  
of available tools. 

M
ore	specifically,	this	report	provides	a	review

	of	several	tools	in	the	w
ater	 

valuation space, including the W
ater R

isk M
onetizer and the W

ater R
isk  

Valuation Tool, w
hich are prim

arily tailored to the needs of investors, as w
ell  

as the Corporate Bonds W
ater Credit R

isk Tool and the D
rought Stress Testing 

Tool, w
hich are geared to bond and credit valuation. The Investor W

ater Toolkit  
is also introduced, w

hich – w
hile not a tool in the strict sense of the w

ord –  
is a com

prehensive online resource that gives investors essential inform
ation  

on w
ater risks. 

The analysis of available tools show
s that existing tools need to be further  

developed or supplem
ented, in order to fully and adequately capture the im

pact 
of w

ater risks on investm
ent and loan portfolios. In addition to droughts, based 

on	both	experience	and	the	input	of	financial	institutions	in	G
erm

any,	W
W
F	 

suggests	that	future	tools	address	the	im
pacts	of	floods	and	pollution	and	provide	

inform
ation for as m

any relevant countries and industries as possible to ensure 
the	broadest	possible	coverage	of	financial	institutions’	portfolios.	These	tools	
should	also	supply	inform

ation	for	financial	institutions	focusing	on	both	the 
short- and long-term

 and enable users to replace the assum
ptions underlying the 

calculation	w
ith	their	ow

n	assum
ptions	or	to	apply	different	scenarios.

Tools 
can help  
financial 
institutions 
better  
account 
for their 
water risk 
exposure.

1 
Summary 

As w
ater risks grow

, m
ore extensive know

ledge and capabilities w
ill be needed 

in all departm
ents involved in risk assessm

ent or that m
ake decisions about 

w
hat action to take on the basis of these assessm

ents.

As	tools	are	strengthened,	W
W
F	believes	it	w

ill	becom
e	m

ore	feasible	for	financial	 
institutions to better take into consideration both an investm

ent’s risk exposure 
and response. In doing so, investors w

ill be better able to identify opportunities, 
and	in	turn,	drive	capital	into	com

panies	w
ho	are	accounting	for	the	financial	

value tied to w
ater risks.    
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There	is	no	question	that	assessing	the	financial	im
pact	of	w

ater	risks	is	a	com
plex	

process.	D
roughts	and	floods	can	be	quantified	in	term

s	of	their	physical	scope	
and severity, but the consequences on a business are less easily attributable. 
Failed harvests can be due to general w

ater scarcity, a drought, or to unfavourable 
w
eather	conditions	in	the	relevant	year.	W

hile	the	financial	loss	from
	a	poor	 

harvest can be calculated, attributing it to one or m
ore of the w

ater risks noted  
is less easy.

R
ising costs for raw

 m
aterials and interm

ediate products can be caused by w
ater 

risks,	ineffi
ciencies,	or	higher	supplier	m

argins.	Suppliers	are	seldom
	transparent	

about w
hy prices rise. And even if w

ater data availability is im
proving for m

ore 
and m

ore com
panies, there w

ill continue to be gaps in the data pool over the 
next few

 years, w
hich w

ill have to be gradually elim
inated. 

Tools aim
ed at identifying w

ater risks and m
easuring their im

pact on m
anufac-

turing	com
panies	or	even	the	financial	m

arket	players	financing	them
	w
ill	have	

to deal w
ith these gaps. Som

e of the tools described in m
ore detail in section 4.2 

are already dedicated to solving this problem
. H

ow
ever, before these tools are 

considered in m
ore depth, it is im

portant to take a closer look at various indicators 
that can be used to m

easure w
ater risks in m

anufacturing com
panies and in the 

financial	sector.

1 
O

rr, S
. &

 P
egram

, G
. C

. (2014)

2.1 
Indicators in production

The w
ater risk exposure at com

pany level can be attributed to the com
bination 

of external (basin w
ater risk) and internal (operational w

ater risk) factors of a 
com

pany’s operations and value chain. 1 

 2 
Measuring the impact of water risks 

        “ Y
ou can

’t m
an

age w
hat you 

can
’t m

easure.”               P
eter D

rucker 
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Basin water risk factors:

Basin w
ater risk factors are the result of events and developm

ents outside  
a	com

pany’s	ow
n	production	facilities,	w

hich	in	turn	can	affect	an	operation	
through that operation’s dependencies upon w

ater. Exam
ples of external  

w
ater risk factors are:

•	
W
idespread	drought	that	affects	availability	in	the	short	term

;

• 
Increasing consum

ption or pollution of w
ater resources by other up-stream

 
actors,	w

hich	affects	the	am
ount/quality	of	w

ater	available	for	a	site;

•	
Flooding,	w

hich	can	interrupt	operations;

• 
W

eak or shifting w
ater regulations that m

ake business planning unpredictable 
and	therefore	diffi

cult;

•	
Long-term

	supply/dem
and	trends	that	drive	scarcity,	such	as	population	

grow
th and econom

ic situation, w
hich create changes in dem

and, or potential 
changes	in	clim

ate,	w
hich	create	changes	in	supply;	and

• 
D

eteriorating w
ater infrastructure.

 Operational water risk factors:

These factors look at how
 w

ater-dependent a com
pany’s operation is and the  

extent to w
hich it m

anages:

•	
Allocated	w

ater	resources	in	its	operations/supply	chain,	notably	by	decreasing	
w
ater	quantity-related	dependencies	and	im

pacts;

•	
Incom

ing	and/or	outgoing	w
ater	quality,	w

ith	a	view
	to	the	level	w

ith	w
hich	it	

decreases	its	w
ater	quality-related	dependencies	and	im

pacts;

• 
Its provision of access to safe drinking w

ater, sanitation, and hygiene for 
w
orkers;	and	

• 
Its relationship w

ith other users in the basin (i.e., quality of stakeholder  
engagem

ent).

O
perational w

ater risk factors, therefore, also relate to a com
pany’s response 

and potential actions for risk avoidance, m
itigation, acceptance, or transfer.

Assessing basin and operational water risk factors:

To be able to assess an individual com
pany’s w

ater risk factors, three m
ain  

issues need to be exam
ined in m

ore detail: 

(1)	
the	basin	status	at	the	com

pany’s	respective	operational/sourcing	locations;	

(2) 
the	com

pany’s	operational	dependence	on	w
ater	(quantity/quality);	and

(3) the level of sophistication in term
s of the uptake of w

ater  
stew

ardship response actions. 

A single indicator of w
ater use intensity – the am

ount of w
ater used to generate 

one dollar of revenue, or the am
ount of w

astew
ater produced per product unit – 

can	offer	som
e	insights	into	a	com

pany’s	potential	w
ater	dependency.	H

ow
ever,	

this only provides an incom
plete and often m

isleading picture, as calculation 
m

ethods vary heavily by uptake of technology. Furtherm
ore, w

ater use intensity 
does not capture m

any external basin w
ater risks, such as the dependence on 

inland shipping and the vulnerability of the local electricity grid to w
ater risks. 

The am
ount of w

astew
ater and how

 it is m
anaged should also be considered. It 

should ultim
ately be possible to use all indicators related to w

ater dependency to 
assess	the	influence	of	different	w

ater	risks	on	a	com
pany’s	financial	perform

ance.	

W
hen assessing basin w

ater risk, the general aim
 is to capture the probability 

that individual w
ater risks w

ill occur. Indicators typically include:

a)	
Physical	w

ater	risks,	w
hich	include:	w

ater	stress/scarcity	and/or	drought,	
w
ater	quality,	and	flooding;

b) 
R

egulatory w
ater risks: these range from

 law
s and policies to enforcem

ent 
and	even	inform

ation	on	the	w
ater	infrastructure’s	condition;	and

c)	
R
eputational	w

ater	risks:	these	cover	local	w
ater	conflicts,	and	issues	such	

as negative m
edia stories. 

Water risk 
exposure 
can be 
attributed 
to external 
and 
internal 
factors.

8
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In	theory,	by	m
ultiplying	the	potential	financial	im

pacts	of	each	basin	w
ater	 

risk event of a given severity by its probability of occurrence and aggregating 
these	products,	it	is	possible	to	calculate	a	potential	financial	loss	expected	from

	
com

panies as a result of w
ater risks. H

ow
ever, basin w

ater data is lim
ited, and 

probabilistic data even m
ore so, m

aking this sort of a calculation a key challenge. 

Furtherm
ore,	several	w

ater	risks	(such	as	1-in-100	year	flooding)	are	heavy	 
tail risks, w

hich occur only very rarely but then cause serious dam
age, so the  

expected	average	financial	loss	should	not	be	the	only	factor	included	in	the	 
risk assessm

ent. 

The question also arises as to w
hether, in the event that a w

ater risk occurs, 
com

panies	w
ill	be	able	to	cope	w

ith	very	high	financial	losses	and	w
hat	action	

they	can	take	in	this	situation	to	m
itigate	financial	losses	w

ith	appropriate	 
counterm

easures (or controls). This includes controls both around w
ater  

stew
ardship responses to avoid or m

itigate w
ater risks, in addition to responses 

that	transfer	risks	of	financial	im
pacts	(e.g.,	flood	insurance	for	asset	im

pairm
ent).  

A com
pany’s ability to handle w

ater risk is therefore a function of the quality  
or sophistication of its w

ater stew
ardship responses. This is, in turn, heavily 

linked to its m
anagem

ent com
petencies. Accordingly, the follow

ing aspects  
can be used as indicators for good m

anagem
ent of a com

pany’s w
ater risks: 

• 
D

isclosure of w
ater-related inform

ation, including w
ater risk exposure of  

operations	and	suppliers,	as	part	of	corporate	reporting;

• 
The m

anagem
ent’s ability to provide inform

ation on m
aterial w

ater-related 
risks;

•	
Existence	of	com

pany-specific	w
ater	goals	or	targets,	especially	w

here	they	
account	for	context	(i.e.,	focus	on	the	right	w

ater	issues	in	the	right	places);

•	
Existence	of	w

ater	stew
ardship	guidelines	and/or	policies	including	use	of	

credible,	third	party	certification	system
s

2	in	operations	and	supply	chains;

• 
Cooperation w

ith environm
ental organisations, especially those w

orking on 
w
ater	stew

ardship;	and	

• 
Evidence of participation in shared basin activities to m

itigate w
ater risks 

(i.e., collective action on w
ater challenges).

2 
E

.g.: A
lliance for W

ater S
tew

ardship (AW
S), case study of E

D
E

K
A

O
nly once a com

pany’s risk exposure and response quality has been evaluated, 
can	a	final	assessm

ent	of	the	w
ater	risks’	im

pact	on	a	com
pany’s	financial	 

perform
ance be m

ade.

H
ow
ever,	as	noted	earlier,	m

easuring	the	financial	im
pacts	of	w

ater	risks	on	 
corporate	earnings	is	a	challenging	process.	N

ot	only	is	it	diffi
cult	to	m

odel	risks	 
to	financial	im

pacts,	but	the	local	nature	of	w
ater	com

bined	w
ith	global	operations,	

m
akes	for	a	com

plicated	exercise.	For	large,	diversified	conglom
erates	operating	

across m
ultiple sectors, it requires separate evaluations of the various assets 

across business segm
ents. Furtherm

ore, challenges exist for investors w
ho rely 

on published com
pany inform

ation to assess w
ater risks, as not only does the 

availability	of	relevant	data	at	the	business	unit	level	usually	decline	significantly,	
but self-reporting is often lim

ited to select w
ater risks, w

hich m
ay m

iss m
aterial 

risk exposure. For exam
ple, m

any com
panies assess and report on w

ater stress 
exposure,	but	not	system

atically	on	other	types	of	w
ater	risks,	such	as	flood	risk	

exposure, thus potentially underestim
ating their risk exposure. The result of  

this is that current m
ainstream

 approaches from
 ESG

 data providers to evaluate 
w
ater	risk	exposure	are	flaw

ed.

 
W

ater risk event  
business im

pacts

!

O
perational &

M
aintenance

E
xpenditures

A
dm

inistrative &
C

om
pliance

E
xpenditures
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apital

E
xpenditures

Financial &
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R
evenue im

pacts
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pacts

C
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m
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w
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Figure 1: Factors in
fl

uen
cin

g the level of w
ater-risk exposure an

d fi
n

an
cial im
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B
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O
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W
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isks

B
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O
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O

perational  
W
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isks
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2.2 
Indicators in the financial sector

In order to integrate w
ater-related risks into their analysis, investors and lenders 

need to understand the relationship betw
een w

ater dependency and future  
w
ater	security	w

ith	the	com
pany’s	future	forecasts.	Som

e	events	m
ay	only	affect	

com
panies	for	a	short	tim

e	(e.g.,	floods).	O
ther	events	can	last	for	several	years	 

(e.g., droughts) or even m
uch longer (e.g., decades-old regulations). 

Banks	are	m
ost	likely	to	be	affected	by	the	consequences	of	w

ater-related	events	
through increased credit default risks. The level of credit default risk is calculated 
by m

ultiplying the probability of default by the expected level of default. W
hile 

the expected level of credit default depends prim
arily on the am

ount and nature 
of the loan (e.g., senior unsecured loans vs. subordinated loans), the probability 
of	credit	default	can	be	estim

ated	using	various	com
pany	financial	m

etrics.	 
As already described in Part I of this series, w

ater risks can lead to both falling 
revenues and rising costs, thus low

ering EBIT and EBITD
A. This has a direct 

im
pact on various key m

etrics relevant to the assessm
ent of default probability, 

such as: 

•	
Interest	coverage	ratio;	

•	
N
et	debt	ratio;	and

• 
Total return on investm

ent. 

In the event of unexpected additional w
rite-dow

ns, key ratios based on the  
balance	sheet	to	assess	the	credit	default	risk	are	also	affected.	

W
ater risks, therefore, have the potential to be very im

portant for rating agencies 
as	the	credit	ratings	are	also	based	on	the	financial	ratios	m

entioned.	In	particular,	
perm

anent	events	can	have	a	significant	im
pact	on	credit	ratings.

For	investors,	the	m
ain	focus	is	on	changes	in	a	com

pany’s	expected	cash	flow
s,	

w
hich	are	used	to	calculate	a	com

pany’s	fair	value.	W
hile	one-off	effects	are	gen-

erally	likely	to	have	a	relatively	m
inor	im

pact	on	the	total	discounted	cash	flow
s,	

influences	on	the	com
pany’s	expected	future	grow

th	rate	are	extrem
ely	 

im
portant.  

 In	addition	to	affecting	cash	flow
s,	w

ater	risks	can	negatively	affect	profit	m
argins,  

return on equity, and equity ratios. If individual plants can no longer be operat-
ed as before, they m

ay have to be partially or, in extrem
e cases, com

pletely de-
preciated, w

hich reduces a com
pany’s value. 

2.3 
Interim conclusion of measuring impact of water risk

W
ater risks can have a direct or indirect im

pact on com
panies in several w

ays via 
internal and external risk factors. Indeed, w

ater risk assessm
ents are particularly 

advisable	for	com
panies	and	financial	institutions	w

ith	a	high	level	of	exposure	to	
particularly vulnerable industries or regions.

For an investor to properly account for w
ater risk, it is necessary to assess a client’s: 

(1) basin w
ater risk exposure for m

aterial operations, (2) operational w
ater risk 

exposure, based on the nature of how
 w

ater is used, and (3) w
ater stew

ardship 
responses, including the site’s ability to adapt to risks. Based on an analysis of 
these indicators, it is possible to derive a better understanding of various w

ater 
risks’	im

pact	on	a	com
pany’s	financial	perform

ance.	H
ow
ever,	translating	an 

understanding	into	quantified	values	that	can	be	used	to	calculate	w
ater-related 

changes	in	the	financial	perform
ance	of	com

panies	is	m
ore	challenging.	Since	

w
ater risks can im

pact a com
pany’s incom

e statem
ents and balance sheets, and 

this	in	turn	affects	its	financial	ratios,	w
hich	lead	to	changes	in	credit	ratings	and	

the	com
pany’s	value,	converting	w

ater	risks	to	financial	im
pact	num

bers	is	 
im
portant	to	influence	lending	and	investm

ent	decisions.    

O
ne	of	the	key	challenges,	accordingly,	is	to	convert	w

ater	risk	scores	into	financial	
m

etrics, w
hich is w

here there is a need for w
ater valuation tools.

Water  
valuation  
tools are  

need  
to convert  
risk scores  

into  
financial  
metrics.
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3 
 Evaluation of available water risk 
and valuation tools 

  In recent years, a num
ber of tools have been developed to m

easure not only w
ater 

status (‘w
ater status tools’), w

hich tell you about the physical status of w
ater in a  

basin (e.g., W
BCSD

 India W
ater Tool), but also w

ater risk (‘w
ater risk tools’), w

hich  
convert levels into risk categories (e.g., W

W
F’s W

ater R
isk Filter, W

R
I’s Aqueduct). 

The	form
er	category	offers	ratio	level	data	on	w

ater	but	lacks	interpretation,	w
hile	 

the	sam
e	could	be	argued	in	reverse	of	the	latter	(w

ater	risk	tools	offer	ordinal	
level data but w

ith interpreted m
eaning). In addition to these w

ater risk tools, 
tools	calculating	the	financial	im

pact	of	w
ater	risks	(‘w

ater	valuation	tools’)	have	
also em

erged. There is no doubt that the developm
ent of this category of tools  

is	only	just	beginning	and	w
ill	continue	as	the	financial	industry	pays	m

ore	 
attention to this issue. N

evertheless, it is im
portant for users to distinguish  

betw
een	these	different	types	of	tools.	The	rem

ainder	of	this	section	w
ill	focus	 

on w
ater risk tools and w

ater valuation tools. 

3.1 
Water risk tools: a brief overview 

There are m
any challenges w

hen it com
es to building w

ater risk and w
ater valuation 

tools. W
ater risk assessm

ents need to be both com
prehensive, geographically 

and	topically,	as	w
ell	as	suffi

ciently	detailed	in	tim
e	and	space	(i.e.,	up	to	date	

and accurate). The tools need to cover all countries as fully as possible (and at a 
m

inim
um

, the m
ost relevant m

arkets) for them
 to be applied to the vast m

ajority 
of	the	investm

ent	and	loan	portfolios	of	internationally	active	financial	institutions.	
Furtherm

ore, for investors, there is the need to cover not just a com
pany’s oper-

ations (requiring asset-level data for a com
pany’s value chain), but for thousands 

of com
panies across all sectors. The lack of asset-level data for operations and 

supply chains has, to date, lim
ited the ability of investors to tap into existing  

w
ater risk tools.

Today, the available data on global w
ater risk is prim

arily provided by tw
o w

ater 
risk tools, both of w

hich are freely available. These are W
W

F’s W
ater R

isk Filter 
and W

orld R
esources Institute (W

R
I)’s Aqueduct W

ater R
isk Atlas. D

ue to their 
significance	for	m

any	different	derivative	w
ater	risk	and	finance	tools,	an	overview

	
of these tw

o w
ater risk assessm

ent tools is provided below
.  

 

3.1.1 WWF Water Risk Filter

The W
W

F W
ater R

isk Filter, initially released in 2012, w
as developed in cooper-

ation w
ith the G

erm
an D

evelopm
ent Finance Institution D

EG
 to m

eet the needs 
of	the	financial	industry	w

ith	the	aim
	of	understanding	and	analysing	the	w

ater	
risks in its portfolios. D

esigned to be easy to use by non-w
ater experts, the W

ater 
R
isk	Filter	is	a	free	online	tool	that	enables	com

panies	and	financial	institutions	
to assess, respond, and value w

ater-related risks w
orldw

ide. 

Follow
ing a com

prehensive upgrade in 2018, the latest version of the W
ater  

R
isk	Filter	(version	5.0)	offers	in-depth	analysis	across	the	follow

ing	areas:

• 
Assessing basin risks: physical, regulatory, and reputational risks associated 
w

ith a com
pany’s geographical location are assessed using 32 risk indicators 

(for 57,645 basins) and higher resolution data sets for 12 relevant countries.

• 
Assessing operational risks: physical, regulatory, and reputational risks  
associated w

ith the com
pany’s operations are assessed either using a short 

questionnaire (10 drop-dow
n questions for all com

pany locations) or w
ith a 

m
ore detailed questionnaire (45 questions for each location separately).

• 
R

ecom
m

ending w
ater stew

ardship responses: based on a com
pany’s potential 

w
ater risks (basin and operational risks), the tool provides various recom

m
en-

dations for risk m
itigation or prevention that account for basin risk context. 

Financial institutions can com
pare corporate risk m

itigation m
easures w

ith 
those recom

m
ended by W

W
F to assess the appropriateness of the com

pany’s 
response to w

ater risks.

The	W
ater	R

isk	Filter	can	also	be	applied	by	financial	institutions	in	the	 
follow

ing areas:

•	
U
se	of	the	country	profiles	as	a	rapid	analysis	of	w

ater	risk	exposure	w
here	 

asset-level data are unavailable, but national operational footprint is available.

• 
Analysis of investm

ent opportunities: as part of W
W

F’s em
ergent w

ork on 
Bankable	W

ater	Solutions,	financial	institutions	can	use	the	W
ater	R

isk	Filter	
to identify not only regions w

ith a high need for investm
ent in w

ater infrastruc-
ture (e.g. high w

ater risk regions), but also those that m
ay have a favourable 

investm
ent environm

ent (e.g. low
 risk of corruption).
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Furtherm
ore, the W

W
F W

ater R
isk Filter is continually enhanced. The latest  

upgrade (as of this report’s publication) includes the launch of the Valuing  
W

ater D
atabase, w

hich covers over 100 tools and approaches that can be used  
to	help	find	the	right	w

ay	to	value	w
ater.

Lastly, W
W

F is in the process of integrating clim
ate and socio-econom

ic  
pathw

ay-based scenarios into the tool to support scenario evaluation of w
ater  

risks in line w
ith the Task Force for Clim

ate-related Financial D
isclosure  

(TCFD
) recom

m
endations.

Figure 2: W
W

F W
ater R

isk Filter
3

3 
W

W
F (2019a)

3.1.2 WRI Aqueduct 

Since its inception in 2011, the W
R

I’s Aqueduct W
ater R

isk Atlas is a freely  
accessible global w

ater risk m
apping tool, w

hich can be used by com
panies and 

investors to assess w
ater-related risks around the w

orld. 

In August 2019, W
R

I released an updated version of the Aqueduct W
ater R

isk 
Atlas (version 3.0,) w

hich includes higher spatial and tem
poral variation, new

s 
indicators, and a m

ore holistic hydrological m
odel. In this latest version, w

ater 
risks associated w

ith a com
pany’s geographical location are assessed using  

13 risk indicators (for 16,396 basins) organized into three categories: physical 
risk quantity, physical risk quality, and regulatory &

 reputational risk. 

The W
R

I Aqueduct W
ater R

isk Atlas also provides inform
ation on projected w

ater 
risks in 2030 and 2040 based on optim

istic, pessim
istic, or business-as-usual  

clim
ate	and	econom

ic	grow
th	scenarios.	Therefore,	com

panies	and	financial	 
institutions can use the tool to evaluate and disclose on current and future  
geographic w

ater risks, as recom
m

ended by the Task Force for Clim
ate-related 

Financial D
isclosure (TCFD

).

In addition to the Aqueduct W
ater R

isk Atlas, the W
R

I Aqueduct inform
ation 

platform
 also contains an online Country R

ankings tool. For three risk indicators 
(Baseline	W

ater	Stress,	D
rought	R

isk,	and	Coastal	Flood	R
isk),	financial	institutions	

can analyse and com
pare national w

ater risk exposure, especially w
hen there is a 

lack of asset-level location data available.  

Furtherm
ore, tw

o new
 tools w

ill be launched soon on the W
R

I Aqueduct inform
a-

tion platform
, w

hich specialize in providing additional, detailed inform
ation on 

flood	and	food	related	w
ater	risks.

•	
Aqueduct	Floods:	a	new

	tool	to	better	identify	coastal	and	riverine	flood	risks	
as	w

ell	as	analyze	the	costs	and	benefits	of	investing	in	flood	protection.

• 
Aqueduct Food: a new

 tool to understand and identify current and future w
ater 

risks to agriculture and food security.
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Table 1: E
valuation

 criteria for w
ater risk tools in

 the fi
n

an
cial sector

Figure 3: W
R

I A
queduct W

ater R
isk A

tlas
4 

 4 
W

R
I (2017)

3.2 
Water valuation tools: evaluation criteria 

The tw
o m

ost com
prehensive w

ater risk tools (described above) are used by a 
num

ber of w
ater valuation tools as a starting point to m

odel the im
pact of w

ater 
risks	on	investm

ent	and	loan	portfolios	of	financial	institutions.	

H
ow
ever,	these	tools	often	differ	considerably	(since	their	m

ethods	and	outputs	
vary	significantly)	and	so	it	is	helpful	to	evaluate	them

	across	a	range	of	criteria.	
Table	1	sum

m
arises	the	different	criteria	used	to	distinguish	the	tools	and	w

hat	
w

ere seen as the m
ost im

portant requirem
ents for individual tools.

W
hile there are dozens of potential tools to evaluate (see W

ater Risk Filter’s Valuing 
W
ater	D

atabase),	five	tools	w
ere	selected	due	to	their	specific	aim

	of	providing	
financial	valuation	of	w

ater	risks:	the	W
ater	R

isk	M
onetizer,	the	W

ater	R
isk	

Valuation Tool, the Corporate Bonds W
ater Credit R

isk Tool, the D
rought Stress 

Testing Tool, and lastly, a toolbox – the Investor W
ater Toolkit. 

Criterion
Description

Industries and 
countries covered

• As many mechanisms of water risk action as possible  
(see section 2.1 and section 2.2)

Asset classes
covered

• Impact of water risks varies depending on asset class, so tools there- 
fore work with different input indicators and calculate different metrics

Relevance  
of the metrics

• As complete a picture as possible of the key ratios for banks and 
investors discussed in sections 3.2 

• Calculation of discounted cash flows is the minimum requirement for 
tools that focus on investments

Timeline
• Timeline of at least 20 years to create value for long-term financial 

institutions
• Representation of risks on an annual basis for the first five years to 

create value for short-term financial institutions

Data required
• Due to low data availability, the probability that the tool can be applied 

is greater when less data is needed
• Data input should be supported by import functions
• Tool should close data gaps with estimates

Data credible and  
up-to-date

• Databases used by the tool should be highly credible and high quality 
• Data must be up-to-date

Adjustability
• High transparency with regard to the assumptions on which the  

tool is based
• Users should be able to integrate their own assumptions and data

Scenario analysis
• It should be possible to map several scenarios for the future  

development of water risks
• The user should be able to adjust the scenario assumptions

Costs
• 

 Low costs/licence fees have a positive impact on the number of 
potential users of the tool
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3.3 
Water valuation tools in detail

5 
W

W
F (2019b)

6 
E

colab (2019a)

In this section, the various w
ater valuation tools designed to translate w

ater risks 
into	financial	im

pacts	for	the	financial	sector	are	described	and	evaluated	on	the	
basis of the above criteria.

It is w
orth noting that in addition to these valuation tools, a com

prehensive array 
of tools and approaches m

ay be found in the W
W

F W
ater R

isk Filter’s Valuing 
W

ater D
atabase. 5 

 3.3.1 Water Risk Monetizer

The W
ater R

isk M
onetizer (W

R
M

) 6 w
as developed by Ecolab in cooperation w

ith 
Trucost and M

icrosoft. This free online tool calculates how
 a com

pany’s operating 
costs	and	revenues	w

ould	change	w
hen	the	“full”	w

ater	value	is	quantified,	i.e.,	
select externalities are internalised. The tool em

ploys a shadow
 pricing approach 

to account for the value of w
ater (Box 1). 

 Box 1:  The limitations with Shadow Pricing approaches
Per Investopedia, shadow pricing is “the assignment of dollar values to non-marketed goods such as production 
costs and intangible assets”. While it emerged into the mainstream in the carbon realm, its use has  
extended to water in recent years. While logical in the sense that water is undervalued (and therefore  
well suited to shadow pricing), the approach should be treated with caution for several reasons:

1. Calculating a viable shadow price of water is fraught with assumptions around externalities and drivers 
of water pricing. Furthermore, a static value often does not account for the time value of money.

2. Shadow pricing water works reasonably well for water procurement (where the additional price can  
be added), but fails in most other areas. 

3. Building off the previous point, the most financially material impacts from water are not due to water 
procurement, but on issues like operational interruption (e.g., due to flooding). Shadow pricing fails  
to capture this aspect of water risk.

In	the	first	step,	higher	w
ater	prices	per	m

3	are	m
ultiplied	by	the	w

ater	consum
ption	 

per site, w
hich m

akes it possible to quantify the additional costs in the event that 
w

ater risks occur. In the second step, the tool estim
ates the likelihood of a “w

ater  
risk	[price]	prem

ium
”	for	periods	of	three,	five,	and	ten	years.	The	likelihood	factors 

for price increases include historical w
ater price increases, w

ater stress forecasts, 
and	regulatory	and	reputational	risks.	An	assessm

ent	of	these	risk	categories	specific	
to a location ultim

ately produces an estim
ate of the likelihood that the higher w

ater 
costs w

ill actually occur. This process is used for both the incom
ing and outgoing 

w
astew

ater of a com
pany. The expected additional production costs attributable to  

w
ater risks are aggregated across all locations.  

A fair share approach is then used to quantify potential revenue losses. The m
odel 

assum
es, for better or w

orse, that in regions w
here w

ater is scarce, w
ater is  

available to the com
pany proportional to its share in the region’s added value.  

If a com
pany needs m

ore w
ater to generate revenues than it is “entitled to” in 

term
s of added value, then its revenues, generated by additional w

ater consum
ption, 

are at risk The likelihood factors for the loss of revenues include, for exam
ple, 

w
ater stress at the location, the industry’s im

portance, the industry’s w
ater intensity, 

and regulations – as is the case w
ith production cost calculations. 

In addition to supplem
entary production costs and potential revenue losses, the 

W
ater R

isk M
onetizer also calculates a reputational risk value based on R

epR
isk 

data. Both w
ater stress and pollution are considered to be potential w

ater risks.

The tool is not lim
ited to any one particular sector or country. As the tool does 

not	calculate	any	other	financial	m
etrics	(except	changes	in	revenues	and	costs),	

there is no focus on asset classes. 

Som
e	com

pany-specific	inform
ation	needs	to	be	entered	to	be	able	to	use	the	tool.	

In addition to inform
ation on w

ater use, w
ater price inform

ation and production 
data is also required. The preset assum

ptions in the tool can be overridden, par-
ticularly w

hen estim
ating the likelihood that individual risks w

ill occur. U
sers can 

thus	also	test	the	com
pany’s	sensitivity	to	w

ater	risks	in	different	scenarios	using	
different	risk	likelihoods.	The	tool	is	available	to	users	online	for	free. 7

The tool w
as originally developed for m

anufacturing com
panies and is intended 

to help users better m
anage their ow

n w
ater risks. The tool is not suitable for 

banks and investors that assess large portfolios and only have externally available 
inform

ation on the com
pany to be valued. In the case of larger private equity 

acquisitions (w
here the investor has access to better inform

ation), how
ever, the 

tool	offers	an	approach	to	illustrate	how
	select	w

ater	risks	m
ay	affect	som

e	aspects	
of the w

ater use costs for the com
pany being valued.

7 
E

colab (2019b)
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The tool is based on w
ater risk data from

 the Aqueduct W
ater R

isk Atlas, the  
W

ater R
isk Filter, G

lobal W
ater Intelligence, and Trucost‘s population data, w

ater 
quality standards, and environm

ental im
pact data based on selected ecosystem

 
service calculations. In that sense, it is one of the few

 tools that attem
pts to account 

for freshw
ater externalities.

H
ow

ever, given the shadow
 pricing approach and assum

ptions around the relation- 
ship of w

ater pricing, fair shares for revenue, and ecosystem
 service valuation 

m
ethods, the W

R
M

 has several lim
itations. Conversely, the W

R
F is potentially 

suitable for com
panies that use w

ater as an input factor for production.  

8 
B

loom
berg (2015)

3.3.2 Water Risk Valuation Tool 

The W
ater R

isk Valuation Tool (W
R

VT) w
as developed by Bloom

berg LP and  
the	N

atural	Capital	D
eclaration	to	quantify	financial	w

ater	risks	facing	a	set	of	 
23 listed gold and copper m

ine operators for the investor com
m

unity. 8

Specifically,	the	W
R
VT	calculates	declines	in	revenue	caused	by	w

ater	scarcity	at	
m

ine sites because certain production volum
es can no longer be produced w

hen 
w

ater is scarce. It also calculates how
 high additional production costs could be 

based on rising shadow
 prices for w

ater. The tool obtains data on a singular data 
layer (w

ater stress at production sites from
 the Aqueduct W

ater R
isk Atlas).  

Inform
ation	on	m

ine	location	data	and	the	com
pany‘s	key	financial	ratios	is	taken	

from
 the Bloom

berg term
inal. The W

ater R
isk Valuation Tool m

odels potential 
stranded assets based on assum

ptions about future physical w
ater scarcity and 

estim
ates	the	im

pact	of	this	w
ater	risk	factor	on	the	financial	perform

ance	and	
share price of the operating com

panies on an annual basis until 2021. The tool 
determ

ines the change in the “fair” share price of a com
pany on the basis of the 

discounted	cash	flow
	approach,	both	w

ith	and	w
ithout	w

ater	risk	considerations.	
The tool also captures changes in the rate of investm

ent as a reaction on the  
part	of	the	com

panies	affected	by	w
ater	shortages.	Tool	users	can	view

	and	 
adjust assum

ptions, e.g., for preset shadow
 prices for w

ater, and thus also  
apply	different	shadow

	price-based	scenarios.	N
o	prior	know

ledge	or	data	input	
is required to use the tool. The W

R
VT is a restricted-access tool, available only  

to users on the Bloom
berg platform

 for a fee.

The W
R

VT has sim
ilar shadow

 pricing lim
itations to the W

R
M

 and also relies  
on lim

ited w
ater risk layers.

3.3.3 Corporate Bonds Water Credit Risk Tool

9 
N

C
FA

 (2018)

D
eveloped by the N

atural Capital Finance Alliance, G
IZ, and VfU

, the Corporate 
Bonds W

ater Credit R
isk tool (CBW

CR
T) can be used to integrate w

ater stress 
into the credit analysis of and evaluate corporate bonds in w

ater-intensive industries 
such as m

ining, energy, and beverages. It w
as developed and tested together w

ith 
seven	financial	institutions.	The	free	Excel	m

odel	can	be	obtained	from
	the	N

atural	
Capital Finance Alliance.

The tool factors in w
ater risks using a shadow

 pricing approach. This m
akes it 

possible to pass on external costs not previously included in the w
ater price to the 

com
pany to be valued. The higher assum

ed w
ater price at the com

pany‘s various 
production sites and the com

pany‘s w
ater consum

ption produce a hypothetical 
additional production cost. The tool calculates the im

pacts of the additional pro-
duction	costs	on	the	profits	to	be	expected	in	the	future,	w

hich	in	turn	influence	
the	associated	financial	indicators.	U

sers	can	change	the	data	and	assum
ptions	

used in the tool. It is also possible to apply scenarios by adjusting shadow
 prices 

for w
ater. 

The CBW
CR

T calculates the im
pact of the shadow

 price on EBITD
A m

argins, the 
debt	ratio,	and	the	ratio	of	operating	profit	to	gross	and	net	debt	for	the	next	four	
years in advance. D

ata is already preset for 24 enterprises (8 from
 each of the three 

sectors covered). If m
ore com

panies are to be added, com
pany data m

ust be  
entered in the corresponding spreadsheet. The tool obtains w

ater stress data for 
specific	sites	from

	the	Aqueduct	W
ater	R

isk	Atlas.	Location	data	for	the	24	com
-

panies included in the tool w
as supplied from

 the Bloom
berg term

inal. The tool 
autom

atically calculates the w
ater shadow

 prices for the years 2010, 2020, 2030, 
and 2040 once the location data is entered. The application of shadow

 prices is 
particularly suitable w

hen valuing com
panies that use w

ater as an essential input 
factor for product m

anufacturing. R
isk type coverage is therefore lim

ited.

 3.3.4 Drought Stress Testing Tool

The D
rought Stress Testing Tool (D

STT) 9 w
as developed by the N

atural Capital  
Finance Alliance, G

IZ, the Em
erging M

arkets Sustainability D
ialogues (EM

SD
) 

netw
ork, U

N
EP FI, the G

lobal Canopy Program
m

e, and R
isk M

anagem
ent  

Solutions (R
M

S). Publicly accessible on the w
ebsite of the N

atural Capital  
Finance	Alliance,	this	tool	incorporates	five	drought	scenarios	for	each	of	four	
countries (Brazil, China, M

exico, and the U
nited States) to account for direct  

and indirect im
pacts of drought on 19 industry sectors. 
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The D
rought Stress Testing Tool determ

ines how
 a drought can change revenues 

and	operating	costs	for	individual	com
panies.	These	changes	filter	through	the	

financial	statem
ents	of	the	com

panies	in	a	loan	portfolio,	translating	into	a	revised	
credit rating, and im

plying a new
 default probability, as w

ell as an updated  
expected loss for both the com

pany and portolio as a w
hole. 

The	insights	provided	by	the	tool	inform
	banks	as	to	how

	a	com
pany’s	profit	and	

loss	statem
ent	could	be	affected	by	a	drought	(scenario),	and	how

	their	likelihood	
of defaulting on their loans w

ould change. All of the tool’s com
ponents and the 

associated assum
ptions and calculations are visible, and users can adjust them

 to 
incorporate their ow

n assum
ptions into the analysis.

Three	different	risk	types	that	can	potentially	arise	for	com
panies	from

	droughts	
are	analysed	in	m

ore	detail.	The	tool	identifies	the	im
plications	of	drought-induced	

w
ater scarcity for production and assesses the possible im

pacts on energy supply 
and	m

aterial/labour	supply.

R
evenues and production costs from

 the com
panies’ annual reports serve as  

the	starting	point.	These	costs	are	allocated	to	the	different	com
pany	sites.	The	

expected	effects	of	droughts	on	the	tw
o	m

etrics	are	then	calculated	for	each  
destination and aggregated at the com

pany level. The tool provides inform
ation 

on	expected	changes	in	financial	m
etrics	for	the	next	five	years	on	an	annual	 

basis. The user has to enter the debtor‘s annual accounts, locations, and operating  
inform

ation into the m
odel. 

The	change	in	revenues	and	production	costs	leads	to	changes	in	financial	m
etrics.	

In addition to the logarithm
 of total assets, the m

odel also calculates the net debt 
ratio, the return on total assets, the interest coverage ratio, and the liabilities to 
assets ratio.

In a separate m
odule, S&

P credit ratings are correlated to historical default rates 
for	each	rating	score.	At	the	sam

e	tim
e,	the	typical	(average)	values	of	the	five	

financial	ratios	m
entioned	above	for	a	specific	credit	rating	are	determ

ined.	The	
change	in	a	com

pany‘s	financial	ratios	triggered	by	a	drought	scenario	thus	leads	
to a revised credit rating and also to a changed probability of default.

The loss-given-default am
ount is 45%

 for senior unsecured loans and 75%
 for all 

sub-ordinated loans. M
ultiplying the changed credit default probability and the 

expected credit defaults in the event of occurrence yields the expected value of 
the drought-related credit defaults. This value can then be aggregated across all 
com

panies in a loan portfolio to form
 a portfolio ratio.

U
sers	have	to	im

port	financial	ratios	from
	the	annual	financial	statem

ents	of	the	
com

panies	to	be	valued	into	the	tool.	They	also	need	to	enter	location-specific	
inform

ation for production facilities and inform
ation about all outstanding loans 

in the m
odel. 

10 
C

eres (2017)

 3.3.5 Investor Water Toolkit

The Investor W
ater Toolkit 10 w

as developed by Ceres in collaboration w
ith over 

40 institutional investors. W
hile not a tool in the strictest sense, as there is no 

stand-alone calculation m
odel available to quantify the im

pact of w
ater risks on  

individual assets or portfolios, the IW
T is a valuable online resource to help inves-

tors lay the ground-w
ork for integrating w

ater risks into their decision-m
aking  

process. The IW
T contains extensive inform

ation and analyses that help investors 
better understand w

ater risks. It also outlines a process for establishing w
ater- 

related goals and guidelines for investors. Proposals are form
ulated for how

 to 
incorporate w

ater risks into purchase or sale decisions for private equity invest-
m

ents and into portfolio and asset class analysis. It also provides inform
ation on 

how
 to integrate w

ater risk issues into investor engagem
ent activities. The online 

platform
 provides links to relevant data sources as w

ell as overview
s of available 

tools and case studies from
 other investors. A m

ateriality analysis for various  
industries is also available. 
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3.4 
Interim conclusion of existing water valuation tools 

 O
verall, the range of w

ater valuation tools is lim
ited. Existing tools are restricted 

in	their	scope	and/or	target	audience.	

For exam
ple, the W

ater R
isk M

onetizer and the W
ater R

isk Valuation Tool are 
prim

arily	tailored	to	the	needs	of	com
panies	and/or	equity	investors	due	to	their	

respective	focus	on	cash	flow
s	(revenues/costs).	The	W

ater	R
isk	Valuation	Tool	

calculates	not	only	m
odified	discounted	cash	flow

s	but	also	direct	im
plications	

for a fair share price, taking w
ater risks into account. H

ow
ever, it is subject to a 

fee, accessible only via the Bloom
berg term

inal, and applicable only to selected  
m

ining com
panies. The Corporate Bonds W

ater Credit R
isk Tool and the 

D
rought Stress Testing Tool are prim

arily geared to bond and credit valuation. 
Both	tools	calculate	key	financial	ratios	relevant	to	lending.	W

hile	the	Corporate	
Bonds W

ater Credit R
isk Tool uses a w

ater shadow
 price to m

easure the im
pact 

on com
panies that need w

ater as an im
portant raw

 m
aterial for production, the 

D
rought	Stress	Testing	Tool	also	considers	the	effects	of	droughts	on	energy	supply	

and on the supply of m
aterials and labour.

The Investor W
ater Toolkit is not a tool in the true sense of the w

ord, but a  
com

prehensive online resource that gives investors essential inform
ation on  

w
ater risks. It w

as therefore listed here as another tool.

All	of	the	tools	focus	on	the	effects	of	droughts.	W
ater	risks	due	to	flooding	or	

pollution are scarcely covered. N
o tool covers w

ater risks across a large num
ber 

of countries and sectors. Accordingly, these tools only allow
 for isolated valuation 

assessm
ents, w

hich w
ill only be able to cover a sm

all part of m
ost loan and invest- 

m
ent portfolios. Lastly, it is w

orth noting that the m
ajority of the tools heavily 

rely on the use of shadow
 pricing as a m

ethodology, w
hich biases w

ater intensive 
sectors	and	m

ay	not	reflect	how
	w
ater	risks	affect	financial	value	(e.g.,	flooding	is	

independent of w
ater use). Table 2 provides an overview

 of this evaluation’s  
findings	of	the	four	m

odel-based	tools.

The above conclusions, w
hich are sum

m
arized in the table, w

ere also the basis 
for W

W
F developing a new

 valuation tool back in 2018 – the W
ater And ValuE 

(W
AVE)	tool.	This	new

	tool	is	intended	to	fill	som
e	of	the	gaps	in	the	w

ater	 
valuation tools space and build on recent innovation. W

AVE is the focus of Part III  
of this series and includes a com

parison against Table 2.

Water Risk 
Monetizer

Water Risk 
Valuation Tool

Corporate  
Bond Water 
Credit Risk Tool

Drought Stress 
Testing Tool

Primary Audience
Corporations

Equity investors
Bond issuers

Banks

Industries 
covered

Unlimited
Mining

Mining, energy, 
beverages

19 industries in 
four countries

Risk types 
covered

Physical (scarcity 
& quality)

Physical  
(scarcity)

Physical  
(scarcity)

Physical  
(drought)

Asset classes 
covered

Investments
Investments

Corporate bonds
Loans

Relevance of the 
financial ratios

Medium
High

High
High

Timeline
3, 5 and 10 years

Every year until 
2021

2010, 2020, 
2030, 2040

Every year for  
5 years

Data required 
(for users)

Location; water 
use; water price; 
production data

Production  
impacts;  
company action,  
shadow price

Financial data, 
location,  
water use

Financial data, 
location,  
production data

Data credible and 
up-to-date

Uses data from 
WWF and WRI 
 As of: 2016

Uses data from 
WRI and  
Bloomberg 
As of: 2015

Uses data from 
WRI and  
Bloomberg 
As of: 2015

Uses data from 
RMS 
 As of: 2017

Adjustability
Yes

Yes
Yes

Yes

Scenario analysis
1 drought  
scenario

WRI-based  
scenarios

WRI-based  
scenarios

5 drought 
scenarios

Approach output
Shadow price

Shadow price
Shadow price

Credit rating  
adjustment

Costs
Free of charge

Bloomberg  
access required

Free of charge
Free of charge

Table 2: O
verview

 of tools to m
easure w

ater risks
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4 
Conclusions and recommendations

 Investors	and	financiers	play	an	im
portant	role	in	the	transition	to	sustainable	 

w
ater	m

anagem
ent.	As	investors	in	com

panies,	financial	institutions	are	exposed	 
to	the	w

ater-related	risks	that	com
panies	them

selves	face,	w
hich	affect	corporate	 

expenses, revenues, assets, and liabilities. W
ater risks can, in turn, m

anifest  
them

selves	in	financial	institutions	through	devaluation	and	default	risks.	A	 
financial	institution’s	reputation	is	also	affected	by	a	risk	that	m

ay	result	from
	 

unethical, unfair, or m
anipulative custom

er practices. 

Tools in the w
ater valuation space have only em

erged in the past few
 years. Their 

current risk focus w
ill ultim

ately be supplem
ented by the fact that risks are also  

accom
panied by opportunities to create econom

ic value. Asset-level data w
ill be  

necessary to fully develop next-generation approaches that account for both risk  
and opportunity across an investm

ent portfolio.

Additional resources – both guidance in the form
 of supporting tools like the  

Investor W
ater Toolkit, as w

ell as additional tools, such as W
W

F &
 W

ater Foundry’s 
W

ater And ValuE (W
AVE) tool – are im

portant to continue to build tangible  
pathw

ays	for	investors	to	incorporate	w
ater	risk	into	financial	decision	m

aking.	

O
ngoing evolution, through tools like W

AVE, w
ill continue to help build a m

uch 
stronger	understanding	of	how

	w
ater	risks	affect	financial	value.	This,	in	turn,	w

ill	 
lay the foundation for w

ater risks to be m
ore explicitly incorporated into investm

ent 
and lending decisions.  

4 
Conclusions and recommendations

 Investors	and	financiers	play	an	im
portant	role	in	the	transition	to	sustainable	 

w
ater	m

anagem
ent.	As	investors	in	com

panies,	financial	institutions	are	exposed	 
to	the	w

ater-related	risks	that	com
panies	them

selves	face,	w
hich	affect	corporate	 

expenses, revenues, assets and liabilities. W
ater risks can, in turn, m

anifest  
them

selves	in	financial	institutions	through	devaluation	and	default	risks.	The	 
reputation	of	financial	institutions	is	also	affected	by	a	risk	that	m

ay	result	from
	 

unethical, unfair or m
anipulative custom

er practices. 

Tools in the w
ater valuation space have only em

erged in the past few
 years. Their 

current risk focus w
ill ultim

ately be supplem
ented by the fact that risks are also  

accom
panied by opportunities to create econom

ic value. Asset-level data w
ill be  

necessary to fully develop next-generation approaches that account for both risk  
and opportunity across an investm
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 of supporting tools like the  
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W

F &
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W
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portant to continue to build tangible  
pathw

ays	for	investors	to	incorporate	w
ater	risk	into	financial	decision	m

aking.	

O
ngoing evolution, through tools like W

AVE, w
ill continue to help build a m

uch 
stronger	appreciation	of	how

	w
ater	risks	affect	financial	value.	This,	in	turn,	w

ill	 
lay the foundation for w

ater risks to be m
ore explicitly incorporated into invest-

m
ent and lending decisions.    

Investors 
and 

financiers
 play an 

important 
role in the 

transition to 
sustainable 

water 
management.
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