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Introduction - A
 G

uidance D
ocum

ent: W
hat For? 

 This docum
ent aim

s at guiding experts and stakeholders in the im
plem

entation of the 
D

irective 2000/60/E
C

 establishing a fram
ew

ork for C
om

m
unity action in the field of w

ater 
policy (the W

ater Fram
ew

ork D
irective – ‘the D

irective’). It focuses on the im
plem

entation of 
its econom

ic elem
ents in the broader context of the developm

ent of integrated river basin 
m

anagem
ent plans as required by the D

irective.  
 

TO
 W

H
O

M
 IS TH

E G
U

ID
A

N
C

E D
O

C
U

M
EN

T A
D

D
R

ESSED
? 

 W
e believe the G

uidance w
ill help you in doing the job, w

hether you are: 
 �
�

U
ndertaking the econom

ic analysis yourself; 
�
�

Leading and m
anaging experts undertaking the econom

ic analysis; 
�
�

U
sing the results of the econom

ic analysis for aiding decision m
aking and supporting the 

developm
ent of river basin m

anagem
ent plans; or 

�
�

R
eporting on the econom

ic analysis to the E
uropean C

om
m

ission as required by the 
D

irective. 
 

W
H

A
T C

A
N

 YO
U

 FIN
D

 IN
 TH

IS G
U

ID
A

N
C

E D
O

C
U

M
EN

T? 
 �
�

The role of econom
ics in the W

ater Fram
ew

ork D
irective. W

hat are the key econom
ic 

elem
ents of the W

ater Fram
ew

ork D
irective? W

here in the D
irective are these elem

ents 
m

ade explicit or referred to? H
ow

 do these elem
ents fit w

ith the D
irective’s overall river 

basin planning process? 
 �
�

Planning the econom
ic analysis. H

ow
 should the process of conducting the econom

ic 
analysis be planned and organised? W

hen and how
 should econom

ic expertise be 
integrated 

w
ith 

non-econom
ic 

expertise? 
H

ow
 

can 
adequate 

financial 
and 

hum
an 

resources be allocated to the econom
ic analysis? W

hich role could stakeholders and the 
public play in the econom

ic analysis? H
ow

 to deal w
ith lim

ited inform
ation and expertise? 

H
ow

 can external consultants and advisers be used to provide external support? W
hich 

elem
ents of the analysis should be undertaken by 2004?

 
 �
�

M
ethodologies for undertaking the econom

ic analysis. W
hat m

ethodology should be 
used to integrate econom

ics in the preparation of river basin m
anagem

ent plans? H
ow

 
can cost-effective m

easures be selected to build a program
m

e of m
easures? H

ow
 can 

costs and cost-recovery levels be assessed? W
hen is it necessary to assess benefits? 

H
ow

 and w
hen can econom

ics be used to support the justification for derogation?  
 �
�

R
eporting the results of the econom

ic analysis. H
ow

 should the different results of the 
econom

ic analysis be reported? W
hich results of the econom

ic analysis should be 
reported by 2004? W

hich indicators and variables should be com
puted to inform

 and 
consult the public?  
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Look out! The m
ethodology from

 this G
uidance D

ocum
ent m

ust be adapted 
to national and regional/local circum

stances  
The G

uidance D
ocum

ent proposes an overall m
ethodological approach. B

ecause 
of the diversity of circum

stances w
ithin the E

uropean U
nion, the w

ay to deal w
ith 

the logical approach and address specific issues w
ill vary from

 one river basin to 
the next. This proposed m

ethodology m
ay therefore need to be tailored to specific 

circum
stances. 

 

 

Look out! W
hat you w

ill not find in this G
uidance D

ocum
ent 

The G
uidance D

ocum
ent focuses on the econom

ic analysis required for supporting 
the developm

ent of R
iver B

asin M
anagem

ent P
lans, w

ith specific attention to the 
2004 requirem

ents of the D
irective. The G

uidance does not focus on: 
��

H
ow

 to develop incentive pricing policies according to A
rticle 9;  

��
H

ow
 to develop and im

plem
ent other econom

ic and fiscal instrum
ents as 

m
entioned in A

nnex V
I; 

��
H

ow
 to develop an econom

ic analysis for supporting the developm
ent of 

penalties that provide incentive according to A
rticle 23. 

  
…

A
N

D
 W

H
ER

E? 
The role of econom

ics in the W
ater Fram

ew
ork D

irective 
Section 

2 
– 

W
hich 

role 
for 

econom
ics 

in 
the 

D
irective?;  

A
nnex B

1 – The econom
ic elem

ents of the W
ater Fram

ew
ork D

irective, original 
legal text; A

nnex B
2 – G

lossary;  
A

lso: Section 3 – R
oadm

ap to im
plem

enting the D
irective’s econom

ic elem
ents. 

 Planning the econom
ic analysis 

Section 5 – E
nsuring coherency w

ith the overall im
plem

entation process;  
Section 4 – 2004: the first m

ilestone for the econom
ic analysis;  

A
nnex C

 – Illustrative term
s of reference for scoping activities and stakeholder 

analysis;  
A

lso: Section 3 – R
oadm

ap to im
plem

enting the D
irective’s econom

ic elem
ents; 

A
nnex 

A
1 

– 
The 

joint 
activities 

and 
w

orking 
groups 

of 
the 

C
om

m
on 

Im
plem

entation S
trategy; A

nnex A
2 – Lists and contacts of the W

A
TE

C
O

 group. 
 M

ethodologies for undertaking the econom
ic analysis 

Section 3 – R
oadm

ap to im
plem

enting the D
irective’s econom

ic elem
ents;  

A
nnex D

1 – Inform
ation sheets; and A

nnex D
2a - A

nalysis for derogation;  
A

lso: A
nnex D

3 – List of references; A
nnex A

1 – R
elevant references and 

G
uidance from

 other w
orking groups of the C

om
m

on Im
plem

entation S
trategy. 

 R
eporting the results of the econom

ic analysis 
Section 5 – E

nsuring coherency w
ith the overall im

plem
entation process;  

Section 4 – 2004: the first m
ilestone for the econom

ic analysis;  
A

nnex C
 – Key sum

m
ary and reporting tables 
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Section 1 – Im

plem
enting the D

irective: Setting the Scene 
  This 

Section 
introduces 

you 
to 

the 
overall 

context 
for 

the 
im

plem
entation of the W

ater Fram
ew

ork D
irective and inform

s you 
of 

the 
initiatives 

that 
led 

to 
the 

production 
of 

this 
G

uidance 
D

ocum
ent.  

 
D

EC
EM

B
ER

 2000: A
 M

ILESTO
N

E FO
R

 W
A

TER
 PO

LIC
Y 

 A
 Long N

egotiation Process  
 D

ecem
ber 22, 2000, w

ill rem
ain a m

ilestone in the history of w
ater policies in E

urope: on that 
date, 

the 
W

ater 
Fram

ew
ork 

D
irective 

(or 
the 

D
irective 

2000/60/E
C

 
of 

the 
E

uropean 
P

arliam
ent and of the C

ouncil of 23 O
ctober 2000 establishing a fram

ew
ork for C

om
m

unity 
action in the field of w

ater policy) w
as published in the O

fficial Journal of the European 
C

om
m

unities and thereby entered into force!  
 This D

irective is the result of a process of m
ore than five years of discussions and 

negotiations betw
een a w

ide range of experts, stakeholders and policy m
akers. This process 

has stressed the w
idespread agreem

ent on key principles of m
odern w

ater m
anagem

ent that 
today form

 the foundation of the W
ater Fram

ew
ork D

irective . 
 

N
EW

 C
H

A
LLEN

G
ES IN

 EU
 W

A
TER

 PO
LIC

Y 
 W

hat is the Purpose of the D
irective?  

 The D
irective establishes a fram

ew
ork for the protection of all w

ater bodies (including inland 
surface w

aters, transitional w
aters, coastal w

aters and groundw
ater) w

hich: 
 �
�

P
revents further deterioration of, protects and enhances the status of w

ater resources; 
�
�

P
rom

otes a sustainable w
ater use based on long-term

 protection of w
ater resources; 

�
�

A
im

s at enhancing protection and im
provem

ent of the aquatic environm
ent through 

specific m
easures for the progressive reduction of discharges, em

issions and losses of 
priority substances and the cessation or phasing-out of discharges, em

issions and losses 
of the priority hazardous substances; 

�
�

E
nsures the progressive reduction of pollution of groundw

ater and prevents its further 
pollution; and  

�
�

C
ontributes to m

itigating the effects of floods and droughts. 
 …

 and w
hat is the key objective? 

 O
verall, the D

irective aim
s at achieving good w

ater status for all w
aters by 2015. 
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 W
hat A

re the K
ey A

ctions that M
em

ber States N
eed to Take? 

 �
�

To identify the individual river basins lying w
ithin their national territory and assign them

 
to individual R

iver B
asin D

istricts (R
B

D
s), and identify com

petent authorities by 2003 
(Article 3, Article 24); 

�
�

To characterise river basin districts in term
s of pressures, im

pacts and econom
ics of 

w
ater uses, including a register of protected areas lying w

ithin the river basin district, by 
2004 (Article 5, Article 6, Annex II, Annex III);  

�
�

To carry out the inter-calibration of the ecological status classification system
s by 2006 

(Article 2(22); Annex V
); 

�
�

To m
ake operational the m

onitoring of w
ater status by 2006 (Article 8);  

�
�

B
ased on sound m

onitoring and on the analysis of the characteristics of the river basin, to 
identify by 2009 a program

m
e of m

easures for achieving the environm
ental objectives of 

the W
ater Fram

ew
ork D

irective cost-effectively (Article 11, Annex III);  
�
�

To produce and publish R
iver B

asin M
anagem

ent P
lans (R

B
M

P
s) for each R

B
D

 including 
the designation of heavily m

odified w
ater bodies, by 2009 (Article 13, Article 4.3);  

�
�

To im
plem

ent w
ater pricing policies that enhance the sustainability of w

ater resources by 
2010 (Article 9);  

�
�

To m
ake the m

easures of the program
m

e operational by 2012 (Article 11); and 
�
�

To im
plem

ent the program
m

es of m
easures and achieve the environm

ental objectives by 
2015 (Article 4).  

 

 

Look out!  
M

em
ber S

tates m
ay not alw

ays reach good w
ater status for all w

ater bodies of a 
river basin district by 2015, for reasons of technical feasibility, disproportionate 
costs or natural conditions. U

nder such conditions that w
ill be m

ade explicit in the 
R

B
M

P
s, the W

ater Fram
ew

ork D
irective  offers the possibility to M

em
ber S

tates 
to engage in tw

o further six- year cycles of planning and im
plem

entation of 
m

easures. 
  D

eveloping the R
ight Process – Inform

ation, C
onsultation and Participation  

 Article 
14 

of 
the 

D
irective 

specifies 
that 

M
em

ber 
S

tates 
shall 

encourage 
the 

active 
involvem

ent of all interested parties in the im
plem

entation of the D
irective and developm

ent 
of river basin m

anagem
ent plans. A

lso, M
em

ber S
tates w

ill inform
 and consult the public, 

including users, in particular for: 
 �
�

The tim
etable and w

ork program
m

e for the production of river basin m
anagem

ent plans 
and the role of consultation at the latest by 2006; 

�
�

The overview
 of the significant w

ater m
anagem

ent issues in the river basin at the latest 
by 2007; and 

�
�

The draft river basin m
anagem

ent plan, at the latest by 2008. 
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  Integration: a key concept underlying the W
ater Fram

ew
ork D

irective 
 The central concept to the W

ater Fram
ew

ork D
irective is the concept of integration that is 

seen as key to the m
anagem

ent of w
ater protection w

ithin the river basin district:  
 Integration 

of 
environm

ental 
objectives, 

com
bining 

quality, 
ecological 

and 
quantity 

objectives for protecting highly valuable aquatic ecosystem
s and ensuring a general good 

status of other w
aters; 

 Integration of all w
ater resources, com

bining fresh surface w
ater and groundw

ater bodies, 
w

etlands, transitional and coastal w
ater resources at the river basin scale;  

 Integration of all w
ater uses, functions, values and im

pacts into a com
m

on policy 
fram

ew
ork, 

i.e. 
investigating 

w
ater 

for 
the 

environm
ent, 

w
ater 

for 
health 

and 
hum

an 
consum

ption, 
w

ater 
for 

econom
ic 

sectors, 
transport, 

leisure, 
w

ater 
as 

a 
social 

good, 
investigating both point-source and diffuse pollution, etc.; 
 Integration of disciplines, analyses and expertise, com

bining hydrology, hydraulics, 
ecology, chem

istry, soil sciences, technology engineering and econom
ics to assess current 

pressures 
and 

im
pacts 

on 
w

ater 
resources 

and 
identify 

m
easures 

for 
achieving 

the 
environm

ental objectives of the D
irective in the m

ost cost-effective m
anner; 

 Integration 
of 

w
ater 

legislation 
into 

a 
com

m
on 

and 
coherent 

fram
ew

ork. 
The 

requirem
ents 

of 
som

e 
old 

w
ater 

legislation 
(e.g. 

the 
Fishw

ater 
D

irective) 
have 

been 
reform

ulated in the W
ater Fram

ew
ork D

irective to m
eet m

odern ecological thinking. A
fter a 

transitional period, these old D
irectives w

ill be repealed. O
ther pieces of legislation (e.g. the 

N
itrates D

irective and the U
rban W

astew
ater Treatm

ent D
irective) m

ust be co-ordinated in 
river basin m

anagem
ent plans w

here they form
 the basis of the program

m
es of m

easures; 
 Integration of a w

ide range of m
easures, including pricing and econom

ic and financial 
instrum

ents, in a com
m

on m
anagem

ent approach for achieving the environm
ental 

objectives 
of 

the 
D

irective. 
P

rogram
m

es 
of 

m
easures 

are 
defined 

in 
R

iver 
B

asin 
M

anagem
ent Plans developed for each river basin district; 

 Integration of stakeholders and the civil society in decision-m
aking, by prom

oting 
transparency and inform

ation to the public, and by offering a unique opportunity for involving 
stakeholders in the developm

ent of river basin m
anagem

ent plans;  
 Integration of different decision-m

aking levels that influence w
ater resources and 

w
ater status, be local, regional or national, for an effective m

anagem
ent of all w

aters; and 
 Integration of w

ater m
anagem

ent from
 different M

em
ber States, for river basins shared 

by several countries, existing and/or future M
em

ber S
tates of the E

uropean U
nion. 
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W

H
A

T IS B
EIN

G
 D

O
N

E TO
 SU

PPO
R

T IM
PLEM

EN
TA

TIO
N

? 
 A

ctivities to support the im
plem

entation of the W
ater Fram

ew
ork D

irective  are under w
ay 

both in M
em

ber S
tates and in countries candidate for accession to the E

uropean U
nion. 

E
xam

ples of activities include public consultation, developm
ent of national G

uidance, pilot 
activities for testing specific elem

ents of the D
irective or the overall planning process, 

discussions on the institutional fram
ew

ork or launching of research program
m

es dedicated to 
the W

ater Fram
ew

ork D
irective. 

 M
ay 2001 – Sw

eden: M
em

ber States, N
orw

ay and the European C
om

m
ission A

gree on 
a C

om
m

on Im
plem

entation Strategy 
 The m

ain objective of this strategy is to provide support to the im
plem

entation of the W
ater 

Fram
ew

ork D
irective by developing coherent and com

m
on understanding and guidance on 

key elem
ents of this D

irective. K
ey principles in this com

m
on strategy include sharing 

inform
ation and experiences, developing com

m
on m

ethodologies and approaches, involving 
experts from

 candidate countries and involving stakeholders from
 the w

ater com
m

unity. 
 In the context of this com

m
on im

plem
entation strategy, a series of w

orking groups and joint 
activities have been launched for the developm

ent and testing of non-legally binding 
G

uidance (see Annex A
). A

 strategic co-ordination group oversees these w
orking groups and 

reports directly to the w
ater directors of the E

uropean U
nion and C

om
m

ission that play the 
role of the overall decision body for the C

om
m

on Im
plem

entation S
trategy. 

 The W
A

TEC
O

 W
orking G

roup 
 A

 w
orking group has been created for dealing specifically w

ith econom
ic issues. The m

ain 
short-term

 objective of this w
orking group nam

ed W
ATEC

O
 (for W

ATer and EC
O

nom
ics) 

w
as the developm

ent of a non-legally binding and practical guidance for supporting the 
im

plem
entation of the econom

ic elem
ents of the W

ater Fram
ew

ork D
irective w

ith em
phasis 

on its 2004 requirem
ents. The m

em
bers of W

ATEC
O

 are econom
ists, technical experts and 

stakeholders from
 E

uropean U
nion M

em
ber S

tates and from
 a lim

ited num
ber of candidate 

countries to the E
uropean U

nion. 
 To ensure an adequate input and feedback during the G

uidance developm
ent phase from

 a 
w

ider audience, and to evaluate earlier versions of the G
uidance D

ocum
ent, the W

ATEC
O

 
group has organised several discussions and feedback events such as m

eetings, w
orkshops 

and conferences. 
 

 

Look out! You can contact the experts involved in the W
A

TEC
O

 activities 
The list of W

ATEC
O

 m
em

bers w
ith full contact details can be found in Annex A. If 

you need input into your ow
n activities, contact a m

em
ber from

 W
ATEC

O
 in your 

country. If you w
ant m

ore inform
ation on specific scoping and testing pilot studies, 

you can also contact directly the persons in charge of carrying out these studies.  
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  D
eveloping the G

uidance D
ocum

ent: A
n Interactive Process 

 W
ithin a very short tim

e period, a large num
ber of experts and stakeholders have been 

involved at varying degrees in the developm
ent of this G

uidance D
ocum

ent. The process for 
their involvem

ent has included the follow
ing activities:  

 �
�

R
egular m

eetings 
of 

around 
40 

experts 
and 

stakeholder 
m

em
bers 

of W
ATEC

O
; 

 
�
�

O
rganisation of tw

o w
orkshops to present and discuss the activities and prelim

inary 
output of W

ATEC
O

: 
 

o 
W

ith a larger num
ber of stakeholders (M

ay 2001 - B
ruxelles, B

elgium
); 

o 
W

ith 
experts 

from
 

candidate 
countries 

(N
ovem

ber 
2001 

- 
Szentendre, 

H
ungary). 

 �
�

A
 series of scoping and testing pilot studies to assess the feasibility of the overall 

econom
ic approach (e.g. in term

s of inform
ation and expertise requirem

ents) and of 
specific elem

ents of this approach (see Annex E
).  

o 
In national river basins in the U

nited K
ingdom

, G
erm

any, S
pain, P

ortugal, 
S

w
eden, G

reece and France; 
o 

In the international basin of the Scheldt R
iver as part of a collaborative effort 

betw
een the N

etherlands, France and the three B
elgium

 regions of W
allonia, 

Flanders and B
ruxelles. 

 �
�

R
egular interactions w

ith experts from
 other w

orking groups of the C
om

m
on 

Im
plem

entation Strategy, m
ainly those dealing w

ith the assessm
ent of pressures and 

im
pacts, designation of heavily m

odified w
ater bodies and river basin planning. For 

exam
ple, key to m

any of the above-m
entioned pilot studies has been the involvem

ent of 
non-W

ATEC
O

 experts and the integration betw
een econom

ic and technical expertise, 
e.g. for testing the feasibility of applying cost-effectiveness m

ethods. 
 Tw

o events for discussing and evaluating draft versions of the G
uidance D

ocum
ent: 

 �
�

A
 conference (M

arch 2002 – Lille, France) to present and discuss the prelim
inary output 

of the W
ATEC

O
 group (draft G

uidance D
ocum

ent, results of scoping and testing 
activities) to a w

ide range of experts and stakeholders; and  
�
�

A
 w

orkshop w
ith a sm

all group of w
ater m

anagers (A
pril 2002 – B

ruxelles, B
elgium

) 
that are leading the developm

ent of river basin m
anagem

ent plans in their respective 
countries, in order to evaluate expectations from

 w
ater m

anagers vis-à-vis the econom
ic 

analysis and adapt the G
uidance to ensure a better integration of the output of the 

econom
ic analysis into the decision m

aking process.  
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Section 2 – W

hich R
ole for Econom

ics in the D
irective? 

  This 
Section 

outlines 
the 

econom
ic 

elem
ents 

of 
the 

W
ater 

Fram
ew

ork D
irective. It aim

s at: (i) providing an understanding of 
the 

role 
of 

econom
ics 

in 
w

ater 
policy 

m
aking; 

(ii) 
critically 

review
ing the references to econom

ics and econom
ic requirem

ents 
in the W

ater Fram
ew

ork D
irective; and (iii) integrating these into the 

decision 
m

aking 
process 

aim
ed 

at 
developing 

river 
basin 

m
anagem

ent plans. 
 

W
H

IC
H

 R
O

LE FO
R

 EC
O

N
O

M
IC

S IN
 W

A
TER

 PO
LIC

Y? 
 W

ith increasing scarcity of both w
ater resources and financial resources allocated to the 

w
ater sector, econom

ic analysis and expertise is increasingly called for in supporting w
ater 

m
anagem

ent and policy decisions. O
verall, a sound econom

ic analysis can help in: 
 �
�

U
nderstanding the econom

ic issues and tradeoffs at stake in a river basin – restoring 
w

ater quality can im
pact on econom

ic sectors that can have significant role and 
im

portance in the local, regional and national econom
y (be it in term

s of overall econom
ic 

output, trade or em
ploym

ent). A
lso, different econom

ic sectors are often com
peting for 

the sam
e (good quality) w

ater resources;  
�
�

A
ssessing the least-costly w

ay for the econom
y or for specific econom

ic sectors 
achieving w

ell-defined environm
ental objectives for w

ater resources. C
learly, this 

ensures best use of lim
ited financial resources allocated to the w

ater sector;  
�
�

A
ssessing the econom

ic im
pact of proposed program

m
es of m

easures aim
ed at 

im
proving w

ater status (i.e. w
ho are the losers, w

ho are the gainers). In som
e cases, this 

assessm
ent m

ay stress the need for developing specific accom
panying m

easures that 
w

ould (partially) com
pensate losers, and thus facilitate the im

plem
entation of proposed 

m
easures;  

�
�

A
ssessing regions or w

ater bodies w
here environm

ental objectives need to be m
ade 

less stringent to account for econom
ic and social im

pacts in a search for overall 
sustainability; and 

�
�

S
upporting the developm

ent of econom
ic and financial instrum

ents (e.g. w
ater prices 

or supplem
entary m

easures such as pollution charges or environm
ental taxes), that m

ay 
be effective in reaching environm

ental objectives.  
 O

verall, the econom
ic analysis is a process of providing valuable inform

ation to aid 
decision-m

aking and should be an essential part of the overall approach for supporting 
decisions. The econom

ic analysis is also a source of inform
ation of interest to stakeholders 

and the public in the context of inform
ation and consultation activities. For exam

ple, 
discussing 

significant 
w

ater 
m

anagem
ent 

issues 
in 

a 
river 

basin 
is 

likely 
to 

require 
inform

ation on w
ho pollutes, w

ho uses, w
hich environm

ental im
pact occurs, but also on w

hat 
it costs, w

ho pays, w
ho gains and w

ho suffers from
 the current situation.  
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TH

E EC
O

N
O

M
IC

 ELEM
EN

TS O
F TH

E W
A

TER
 FR

A
M

EW
O

R
K

 D
IR

EC
TIVE 

 The W
ater Fram

ew
ork D

irective clearly integrates econom
ics into w

ater m
anagem

ent and 
w

ater 
policy 

decision-m
aking. 

To 
achieve 

its 
environm

ental 
objectives 

and 
prom

ote 
integrated river basin m

anagem
ent, the D

irective calls for the application of econom
ic 

principles (for exam
ple, the polluter-pays principle), econom

ic approaches and tools (e.g. 
cost-effectiveness analysis) and instrum

ents (e.g. w
ater pricing). Table 1 sum

m
arises the 

key functions of the econom
ic analysis that are referred to in the W

ater Fram
ew

ork D
irective 

text (see Table 2).  
 Table 1 – D

ifferent functions of the econom
ic analysis in the W

ater Fram
ew

ork 
D

irective 
��

To carry out an econom
ic analysis of w

ater uses in each R
iver B

asin D
istrict; 

��
To assess trends in w

ater supply, w
ater dem

and and investm
ents; 

��
To identify areas designated for the protection of econom

ically significant aquatic species; 
��

To designate heavily m
odified w

ater bodies based on the assessm
ent of changes to such w

ater bodies and 
of the im

pact (including econom
ic im

pact) on existing uses and costs of alternatives for providing the sam
e 

beneficial objective; 
��

To assess current levels of cost-recovery; 
��

To support the selection of a program
m

e of m
easures for each river basin district on the basis of cost-

effectiveness criteria; 
��

To assess the potential role of pricing in these program
m

es of m
easures – im

plications on cost-recovery; 
��

To estim
ate the need for potential (tim

e and objective) derogation from
 the D

irective’s environm
ental 

objectives based on assessm
ent of costs and benefits and costs of alternatives for providing the sam

e 
beneficial objective; 

��
To assess possible derogation resulting from

 new
 activities and m

odifications, based on assessm
ent of 

costs and benefits and costs of alternatives for providing the sam
e beneficial objective; 

��
To evaluate the costs of process and control m

easures to identify a cost-effective w
ay to control priority 

substances. 
  Integrating 

Econom
ics 

into 
Environm

ental 
Policy: 

The 
N

ovelty 
of 

the 
W

ater 
Fram

ew
ork D

irective 
 C

osts, discount rate, prices, taxes…
 The use of econom

ic term
s in the w

ater sector in 
E

urope has increased over recent years – and not only on the part of econom
ists. E

conom
ic 

issues affect all people – as consum
ers w

ho pay for w
ater supply and sew

erage services; as 
taxpayers for supporting heavy investm

ents in the w
ater sector; and increasingly as hum

an 
beings, eager to protect w

ater resources for them
selves and for future generations.  

 S
ince the 1970s, advocating the polluter-pays principle in w

ater policy has becom
e the norm

 
rather than the exception, although the level of application of this principle rem

ains highly 
heterogeneous. Furtherm

ore, the focus w
as on financial aspects rather than on econom

ic 
costs. It is only in the early 1990s (not long before the D

irective’s negotiations w
ere initiated) 

that attention started sw
itching to the econom

ic value of w
ater.  

 This led to the production of m
any academ

ic studies and analyses, but w
ith lim

ited em
phasis 

placed on creating a link betw
een em

pirical research and policy-m
aking. W

ith the W
ater 

Fram
ew

ork D
irective, it is the first tim

e in E
U

 environm
ental policy that econom

ic principles, 
tools and instrum

ents are explicitly integrated into a piece of legislation, thus opening up an 
unique opportunity of m

aking that link a reality.  
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 Table 2 – O
verview

 of the Econom
ic Elem

ents in the W
FD

 
R

eference 
Sum

m
ary Provisions 

Pream
bles 11, 12, 31, 36, 38 and 43 

��
That the polluter should pay; 

��
Take into account the econom

ic and social developm
ent of the C

om
m

unity; 
��

Low
er objectives justified if unreasonably expensive to achieve good status; 

��
C

arry out an econom
ic analysis of w

ater uses; 
��

U
se econom

ic instrum
ents as part of the program

m
es of m

easures; 
��

A
pply the principle of cost recovery of w

ater services (including environm
ental 

and resource costs) in accordance w
ith the polluter pays principle; 

��
Identifying cost-effective com

bination of m
easures for reducing pollution of priority 

substances. 
Article 2: D

efinitions 38 and 39 
D

efinition of w
ater services – D

efinition of w
ater use 

Article 4: Environm
ental objectives 

 D
esignation 

of 
H

eavily 
M

odified 
W

ater Bodies (4.3) 
 Environm

ental 
objectives 

and 
derogations 
(4.4, 4.5 and 4.7) 
 

 A
n econom

ic justification can be provided for designating H
eavily M

odified W
ater B

odies 
(‘…

.for reasons of technical feasibility and disproportionate costs…
. ‘). 

P
ossible econom

ic justification for derogation: 
��

Tim
e derogation if …

 com
pleting the im

provem
ents w

ithin the tim
e scale w

ould be 
disproportionately expensive…

 ; 
��

O
bjectives derogation if …

 the achievem
ent of these objectives w

ould be infeasible 
or disproportionately expensive…

 and there are no other m
eans w

hich are a 
significantly better environm

ental option not entailing disproportionate cost; 
��

D
erogation for new

 m
odification or sustainable econom

ic activity, if benefits of this 
activity outw

eigh benefits from
 good w

ater status and there are no other m
eans 

w
hich are significantly better environm

ental option not entailing disproportionate 
cost. 

Article 5: C
haracteristics of the river 

basin 
district, 

review
 

of 
the 

environm
ental 

im
pact 

of 
hum

an 
activity 

and 
econom

ic 
analysis 

of 
w

ater use 
 Annex III: Econom

ic Analysis 
  

A
s part of the analysis of the R

iver B
asin characteristics, an econom

ic analysis of w
ater 

uses m
ust be conducted. A

ccording to specifications in A
nnex III,  

the econom
ic analysis shall contain enough inform

ation in sufficient detail to: 
��

M
ake the relevant calculations necessary for taking into account cost recovery of 

w
ater services, taking account of long term

 forecasts of supply and dem
and for 

w
ater in the R

B
D

 and, w
here necessary: 

a) 
Estim

ates of the volum
e, prices and costs associated w

ith w
ater services: 

b) 
Estim

ates of relevant investm
ent including forecasts of such investm

ents. 
��

M
ake judgem

ents about the m
ost cost effective com

bination of m
easures in 

respect of w
ater uses to be included in the program

m
e of m

easures under A
rticle 11 

based on estim
ates of the potential costs of such m

easures. 
Article 6: register of protected area 
& Annex IV: Protected areas 

D
esignation of areas for the protection of econom

ically significant aquatic species. 

Article 9: 
R

ecovery of costs for w
ater services 

Take account of the principle of recovery of the costs of w
ater services, including 

environm
ental and resource costs, according to the polluter pays principle 

M
em

ber states shall ensure by 2010 
��

that w
ater pricing policies provide adequate incentives for users to use w

ater 
resource efficiently, and thereby contribute to the environm

ental objectives of this 
D

irective » 
��

An adequate contribution of the different w
ater uses, disaggregated into at least 

industry, households and agriculture, to the recovery of the costs of w
ater services…

 
P

ossibility to account for social, environm
ental and econom

ic effects in defining pricing 
policy 

Articles 11: Program
m

e of m
easures 

& Annex VI: Lists of m
easures to be 

included 
w

ithin 
the 

program
m

e 
of 

m
easures 

E
stablishm

ent of program
m

e of m
easures w

ith references to the analysis perform
ed 

based on A
rticle 5 (thus, the econom

ic analysis of w
ater use according to A

nnex III) and 
including as basic m

easure  
(b) m

easures deem
ed appropriate for the purposes of A

rticle 9 (i.e. recovery of costs 
for w

ater services) 
 A

nnex V
I – part B

 (iii) m
entions econom

ic or fiscal instrum
ents  

Article 13: R
iver Basin M

anagem
ent 

Plans 
& 

Annex 
VII: 

R
iver 

basin 
m

anagem
ent plans 

The river basin m
anagem

ent plan shall cover: 
��

A
 sum

m
ary of the econom

ic analysis of w
ater use as required by A

rticle 5 
and A

nnex III. 
 

Article 16 “Priority Substances” 
U

se of cost-effectiveness criteria for identifying best com
bination of product and 

process controls for controlling priority substances 
Article 23 “Penalties” 

D
efining penalties m

ay build on econom
ic input, as these penalties have to be …

effective, 
proportionate and dissuasive…

 
 N

ote: the text in italics is the exact w
ording of the D

irective. A
n exhaustive list of econom

ic 
references in the D

irective is given in Annex B and can be used as support to this Section.  
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W
H

IC
H

 EC
O

N
O

M
IC

 A
N

A
LYSIS FO

R
 SU

PPO
R

TIN
G

 IM
PLEM

EN
TA

TIO
N

? 
 The W

ater Fram
ew

ork D
irective includes a specific Annex dealing w

ith the econom
ic 

analysis, i.e. A
nnex III. H

ow
ever, the com

parison betw
een the econom

ic elem
ents of the 

D
irective review

ed above and the content of Annex III show
s that not all com

ponents of the 
econom

ic analysis required to support the im
plem

entation of the econom
ic elem

ents of the 
D

irective are specifically spelt out in A
nnex III.  

 A
 difference is m

ade betw
een the explicit and im

plicit functions of the econom
ic analysis, 

the term
 explicit referring to the econom

ic com
ponents that are specifically outlined in 

A
rticle 5 and A

nnex III (see Figure 1), and the term
 Im

plicit referring to references m
ade to 

econom
ic issues in other parts of the D

irective text that w
ill also require som

e econom
ic 

analysis w
hich has not been m

entioned in A
rticle 5 and A

nnex III (see Figure 2).  
   

R
iver Basin M

anagem
ent Plan (A

rticle 13, A
nnex V

II)

M
ake the relevant calculations 

necessary for taking into account the 
principle of cost recovery, using 

(w
here necessary): a) Estim

ates of 
volum

e, prices and costs of w
ater 

services; b) Estim
ates of present and 

forecasts of investm
ents; c) social, 

environm
ental and econom

ic effects 
of recovery

Take into 
account 

long term
 

forecasts of 
supply and 
dem

and for 
w

ater in the 
R

BD
 

M
ake judgem

ents about the 
m

ost cost effective 
com

bination of m
easures

Program
m

e of M
easures (A

rticle 11, A
nnex V

II))

To provide enough inform
ation for 

assessing the level of recovery of 
costs of w

ater services (A
nnex III)

To provide enough inform
ation for 

estim
ating the potential costs of 

m
easures (A

rticle 5 and A
nnex III)

Include appropriate pricing 
m

easures into the program
m

e 
of m

easures

R
eport on steps and 

m
easures taken for 

com
plying w

ith A
rticle 9 

(incentive pricing, cost 
recovery, derogation)

Public 
inform

ation 
and 

consultation 
(A

rticle 14)

2004
2004

2009
2009

Econom
ic analysis of w

ater uses

 Figure 1 – The Explicit Econom
ic Functions of the Econom

ic A
nalysis 
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Look out!  
A

nnex III indicates that the econom
ic analysis conducted by 2004 should 

support the assessm
ent of the m

ost cost-effective com
bination of m

easures to 
be included in the P

rogram
m

e of M
easures (A

rticle 11). S
uch cost-effectiveness 

analysis requires an identification of environm
ental objectives for each w

ater 
body, an assessm

ent of possible m
easures to m

eet these objectives, an 
estim

ate of their costs and of their im
pact on the status of w

ater bodies.  

�
 The econom

ic analysis to be carried out by 2004 should pave the w
ay for 

carrying 
out 

the 
cost-effectiveness 

analysis 
for 

the 
preparation 

of 
the 

program
m

e of m
easures. Testing the cost-effectiveness of proposed m

easures 
w

ill be carried out during the phase 2004-2009; 

�
 The econom

ic analysis undertaken by 2004 being the basis for output to be 
delivered at a later stage, it is im

portant to ensure the inform
ation collected and 

analysis perform
ed for 2004 already account for follow

ing requirem
ents, such as 

the 
overview

 
of 

significant 
w

ater 
m

anagem
ent 

issues 
(by 

2007) 
or 

the 
developm

ent of integrated river basin m
anagem

ent plans (by 2009). This m
ay 

have im
plications, for exam

ple, on the spatial scale at w
hich variables are 

com
puted 

(river 
basin 

district 
scale 

for 
the 

2004 
reporting 

versus 
m

ore 
disaggregated scale for the overview

 of significant w
ater m

anagem
ent issues).   

  

Register of Protected A
reas 

(A
rticle 6) -Identify 

econom
ically significant species

R
iver Basin M

anagem
ent Plan (A

rticle 13, A
nnex V

II)

Program
m

e of M
easures (A

rticle 11, A
nnex V

II))

D
esignating 

H
eavily M

odified 
W

ater Bodies 
(A

rticle 4.3) A
ssess 

‘significant 
adverse effects’ 

and 
‘disproportionate 

costs’

Extending deadlines 
for m

eeting the 
O

bjectives (A
rticle 

4.4) -A
ssess 

‘disproportionate 
costs’

Establishing less 
stringent 

environm
ental 

objectives as the result 
of hum

an activities 
(A

rticle 4.5) -A
ssess 

‘benefits’ and 
‘disproportionate 

costs’

Justifying deterioration 
or failure to achieve good 
status as a result of new

 
m

odifications or new
 

sustainable hum
an 

developm
ent activities 

(A
rticle 4.7) -A

ssess 
‘disproportionate 

costs’

Public 
inform

ation 
and 

consultation 
(A

rticle 14)

2004
2004

2009
2009

Initial 
characterisation of 
H

eavily M
odified 

W
ater Bodies 

(A
nnex II)

 Figure 2 – The Im
plicit Econom

ic Functions of the Econom
ic A

nalysis 
 

 
12



W
FD

 CIS G
uidance D

ocum
ent N

o. 1  
Econom

ics and the Environm
ent – The Im

plem
entation Challenge of the W

ater Fram
ew

ork D
irective 

  
H

O
W

 C
A

N
 TH

IS G
U

ID
A

N
C

E D
O

C
U

M
EN

T H
ELP YO

U
? 

 This G
uidance D

ocum
ent w

ill help you to m
ake the econom

ic analysis a reality and to: 
 �
�

K
now

 w
hen to establish ‘know

ledge links’ w
ith other disciplines for the preparation of the 

econom
ic analysis and the program

m
e of m

easures (Section 3 and Section 5);  
 �
�

U
nderstand w

hich inform
ation w

ill be needed for carrying out the analysis and to fill the 
gaps once they have been identified (Section 3 and Section 5); 

 �
�

E
stim

ate costs on the basis of com
m

on definitions (Annexes A2 (G
lossary) and D

1 
(E

stim
ating costs (and benefits)), and in particular to identify m

ethods for estim
ating 

environm
ental and resource costs; 

 �
�

U
nderstand how

 to evaluate the role of pricing as an econom
ic instrum

ent (Annex D
1 

(P
ricing as an E

conom
ic Instrum

ent)), but not how
 to develop these (Section 3); 

 �
�

P
rovide 

som
e 

com
m

on 
tools 

for 
estim

ation 
of 

disproportionate 
costs 

(Annex 
D

1 
(D

isproportionate costs)); 
 �
�

U
nderstand the tim

ing requirem
ents for subm

itting requests for derogation (Section 3 and 
Section 5).  

  D
ealing w

ith econom
ic issues and analyses: w

hich tasks for the European 
C

om
m

ission? 
The econom

ic analysis for supporting the developm
ent of river basin m

anagem
ent plans and 

the assessm
ent and developm

ent of pricing policies is clearly the responsibility of M
em

ber 
S

tates. B
ut the E

uropean C
om

m
ission is m

entioned at a few
 places in the W

ater Fram
ew

ork 
D

irective in relation to econom
ic analysis. M

ore specifically: 
 �
�

In the context of the subm
ission of proposals of controls for priority substances (A

rticle 
16), the C

om
m

ission shall identify the appropriate cost-effective and proportionate level 
and com

bination of product and process controls for both point and diffuse sources…
;  

 �
�

It shall also publish a report based (A
rticle 18) on the sum

m
ary reports subm

itted by 
M

em
ber S

tates on the analysis required under A
rticle 5 (Article 15), i.e. including the 

econom
ic analysis of w

ater uses and subsequent analyses referred to in A
nnex III; 

 �
�

A
 C

om
m

ission statem
ent w

as added to the D
irective’s text at the tim

e of adoption, 
stressing that the C

om
m

ission in his report w
ill, w

ith the assistance of the M
em

ber 
States, include a cost-benefit study. 

  A
lthough scattered along the D

irective’s text, the different econom
ic elem

ents should be w
ell 

integrated in the policy decision and m
anagem

ent cycle (see Figure 3) to ensure it effectively 
aids and inform

s decision-m
aking.  
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Environm
ental

O
bjectives

Evaluating the 
im

pacts of 
program

m
es

Identifying 
potential 
m

easures

Im
plem

enting 
program

m
es of 

m
easures

Justifying 
potential 

derogations

Identifying 
program

m
es of 

m
easures

A
nalysing 

existing w
ater 

uses, im
pacts 

and pressures 

D
efining Penalties

Econom
ic im

portance of w
ater uses

Trends in supply and dem
and

A
ssessm

ent of current levels of cost-
recovery

for w
ater services

A
ssessm

ent of 
unitary costs of 
m

easures

D
esignation of H

M
W

B

D
efinition of less stringent 

objectives

Justification of tim
e 

derogation

Justification of proposed cost-
recovery levels

A
ssessing role of 

pricing as a m
easure

A
ssessm

ent of 
effectiveness of 
m

easures

Identification of a cost-
effective set of m

easures 

A
ssessm

ent of 
cost-effectiveness 
of m

easures

A
ssessm

ent of costs/benefits 
of packages of m

easures

 Figure 3 – Econom
ic Elem

ents are linked and m
ust be integrated 

  

 

Look out! There is no straight line on the econom
ic analysis path…

  
Figure 3 illustrates in a sim

ple m
anner the role econom

ics can play in developing 
and im

plem
enting river basin m

anagem
ent plans. In practice, how

ever, the 
distinction betw

een different tasks and the chronological order in w
hich tasks 

take place is m
ore com

plicated. For exam
ple, designating heavily m

odified w
ater 

bodies requires looking sim
ultaneously at environm

ental objectives, pressures 
and im

pacts, and m
easures for im

proving environm
ental quality. 

  

 

Look out! Econom
ics is only there to inform

 decision m
akers 

B
ear in m

ind: w
hether it is based on cost-effectiveness, cost-benefit assessm

ent 
or any other econom

ic m
ethod, the econom

ic analysis does not take the 
decision! S

im
ilarly to other disciplines and expertise, it helps in taking better 

decisions by accounting for their econom
ic dim

ensions and im
pact. Thus, it is 

im
portant to ensure the econom

ic analysis and its output is w
ell integrated w

ith 
other analyses and expertise aim

ed at supporting policy and m
anagem

ent 
decisions. 
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  Section 3 – R
oadm

ap to Im
plem

enting the D
irective’s Econom

ic A
nalysis 

  This Section lays out the key steps that you should consider going 
through to carry out the econom

ic analysis to aid decision m
aking 

for 
developing 

river 
basin 

m
anagem

ent 
plans. 

This 
is 

only 
a 

roadm
ap: each M

em
ber State w

ill need to find its ow
n w

ay based on 
local circum

stances.  
 To support the developm

ent of river basin m
anagem

ent plans, a three step econom
ic 

analysis is proposed in this S
ection. This 3-step approach aim

s at providing a coherent 
fram

ew
ork to the different functions of the econom

ic analysis required for the W
ater 

Fram
ew

ork D
irective and identified in S

ection 2. It clearly integrates econom
ic and technical 

issues, expertise and tools in: 
 �
�

Step 1 - C
haracterising the river basin in term

s of the econom
ics of w

ater uses, trends 
in w

ater supply and dem
and and current levels of recovery of the costs of w

ater services; 
�
�

Step 
2 

- 
Identifying 

w
ater 

bodies 
or 

group 
of 

w
ater 

bodies 
not 

achieving 
the 

environm
ental objective of the D

irective (i.e. identifying gaps or risks of failure in 
achieving objectives); and 

�
�

Step 3 - S
upporting the developm

ent of the program
m

e of m
easures to be integrated in 

river basin m
anagem

ent plans through cost-effectiveness analysis and justifying from
 

an econom
ic point of view

 possible (tim
e, objective) derogation.  

 The objective of this S
ection is to set out these steps you m

ight w
ant to follow

 to carry out the 
econom

ic analysis in a logical w
ay. S

ection 4 w
ill sum

m
arise w

hat needs to be done to m
eet 

the 2004 requirem
ents of the W

ater Fram
ew

ork D
irective. 

 
For each step, you find in this Section: 

O
bjective 

The objective of the S
tep, also pointing out to the outputs to be produced in that S

tep.  
Process 

E
ach S

tep has been broken dow
n in sub-steps and key actions. This S

ection 
distinguishes betw

een actions to be undertaken by econom
ists, those dealt w

ith by 
technical experts (in green) and those undertaken jointly (in violet). 

M
ethodological 

Scope  
For each step, there is a range of options for conducting the analysis, ranging from

 
w

hat is practical in the short-term
 to w

hat is required by the D
irective and w

hat w
ould 

constitute an econom
ic best practice. The latter m

ight not alw
ays be achievable due 

to data or hum
an resource lim

itations or because of too-high supplem
entary costs 

(see Annex C
). 

R
eferences 

in 
this 

G
uidance D

ocum
ent 

Links w
ith other docum

ents in the G
uidance that give you m

ore in-depth description 
and illustration of w

hat actually needs to be done.  

Links w
ith other tasks 

Links w
ith other tasks w

ith w
hich coordination is required for the developm

ent of 
integrated river basin m

anagem
ent plans.  

Likely 
inform

ation 
requirem

ents 
List of inform

ation (non-exhaustive, non-com
pulsory) likely to be required for the 

activities described in the process, from
 both the econom

ic analysis and from
 other 

tasks (in green). O
verall, only the inform

ation that is required for the specific purpose 
of 

the 
econom

ic 
analysis 

and 
for 

supporting 
m

anagem
ent 

decision 
should 

be 
gathered – data should not be gathered for the sake of gathering data.  
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O
VER

A
LL A

PPR
O

A
C

H 
 In accordance to the specifications of the W

ater Fram
ew

ork D
irective , the overall objectives 

of the three-step approach are:  
 �
�

To 
aid 

decision 
m

aking 
in 

selecting 
program

m
es 

of 
m

easures 
for 

achieving 
the 

environm
ental objectives of the D

irective – an econom
ic appraisal is m

ade to rank 
m

easures 
and 

identify 
those 

that 
are 

the 
m

ost 
cost-effective 

in 
achieving 

these 
objectives; and 

�
�

To ensure transparency in the real costs of w
ater m

anagem
ent interventions and help 

m
aking inform

ed decisions on the recovery of these costs for providing incentives to 
achieve the environm

ental objectives of the D
irective. 

 In Figure 4, the graph and the tim
ing charts on the right hand-side focus on the logical flow

 of 
the three step approach that should be follow

ed to im
plem

ent the econom
ic aspects of the 

W
ater Fram

ew
ork D

irective  w
hilst respecting the D

irective’s ow
n deadlines. In particular, the 

Figure 4 presents for each step its objectives, the type of analysis to be carried out, w
hat the 

econom
ic analysis feeds into and key deadlines. A

lthough presented linearly, the analysis is 
iterative in nature: initial analysis w

ill be based on existing inform
ation, but w

ill be upgraded 
as new

 inform
ation and know

ledge is obtained. This figure includes tw
o areas w

here 
econom

ic issues are at stake but that are m
ore difficult to position in tim

e and w
ithin this 

logical fram
ew

ork: 
 �
�

The identification and designation of heavily m
odified w

ater bodies (A
rticle 4.3 of the 

D
irective, see Annex D

2b); and 
�
�

The assessm
ent and justification of objective derogation because of new

 m
orphological 

m
odification, over-abstraction of aquifers or new

 sustainable econom
ic activities (A

rticle 
4.7 of the D

irective, see Annex D
2a).  

 A
lthough required in the D

irective for 2008 as part of the draft river basin m
anagem

ent plan 
put for consultation to the public, the designation of heavily m

odified w
ater bodies and the 

justification for derogation resulting from
 new

 m
odifications and sustainable econom

ic 
activities w

ill be needed w
hen developing the program

m
e of m

easures. Thus, additional input 
from

 the econom
ic analysis on these m

atters is likely to be required earlier on the basis of 
costs and benefits assessm

ent. 
 O

verall, it is im
portant to stress that the deadlines for im

plem
entation are influenced by 

several drivers: (i) the D
irective’s ow

n deadlines: these have been discussed in Section 2; (ii) 
logical steps for the analysis: this is w

hat this Section 3 focuses on (see also the critical path 
analysis presented in Section 6); (iii) interaction w

ith other fields of com
petencies and w

ith 
the consultation and participation process: see m

ore on this in Section 5. 
 Before engaging in the 3-step approach, m

ake sure to know
 w

here you are going! 

C
onducting a feasibility study (see Section 5) is recom

m
ended to assess w

hether the 
proposed approach can be m

ade operational under actual conditions. It is im
portant to do 

this assessm
ent for future data requirem

ents, as collecting (or creating) additional data can 
be long and resource-intensive. This feasibility study m

ay include nation-w
ide and region-

w
ide 

elem
ents 

to 
assess 

the 
scale 

at 
w

hich 
activities 

could 
best 

be 
perform

ed.

 
16



Im
plem

entation Challenge of the W
ater Fram

ew
ork D

irective  

 
The Three Steps 

Feed Into 
Tim

ing 
����

E
conom

ic 
Analysis 

of
W

ater U
ses 

 
 

Identification 
of 

protected areas 

 B
y 2004 

����

Preparatory 
docum

ents 
for 

R
B

M
P

 
Interim

 O
verview

 
of 

S
ignificant 

W
ater 

M
anagem

ent 
Issues 

 B
y 2006  

  B
y 2007  

 ������

D
raft R

B
M

P
 

        
R

iver 
B

asin
M

anagem
ent 

Plan 

 
 

Adequate pricing 
and 

cost-
recovery  

  B
y 2008 

       B
y 2009 

 B
y 2010 

ic analysis w
ill need to be repeated at later stages as further m

anagem
ent cycles are required and proposed. 

ry clear tim
efram

es for each of these repetitions, tim
ed slightly differently from

 this first iteration. Thus, be careful 
ent interim

 evaluations specified by the D
irective w

ill be key in updating inform
ation and assum

ptions m
ade doing 

etter inform
ation is obtained for aiding decision-m

aking
.  

Identify Potential  M
easures 

Econom
ic A

nalysis of W
ater U

ses

Identify G
ap in W

ater Status

A
ssess  C

urrent Level of C
ost Recovery

G
ap

N
o G

ap

C
osts of m

easures are 
considered disproportionate

C
osts of M

easures are 
considered proportionate

U
ndertake the cost-effectiveness A

nalysis 

Estim
ate Total C

ost of 
M

easures 

A
re total costs considered 

disproportionate?

Project Trends to 2015

A
ssess financial im

plications of program
m

e of m
easures

Basic M
easures 

Suffice to A
chieve 

O
bjectives   

C
om

pare costs and benefits 
=> Low

er O
bjectives 

Redefine Program
m

e of 
M

easures w
ith D

erogation 

Estim
ate Total C

osts of 
M

easures  

Investigate tim
e allocation of 

costs => Tim
e D

erogation

Exam
ine 

Potential loops

Identify K
ey Pressures 

C
ausing this G

ap 

Supplem
entary 

M
easures to 

A
chieve O

bjectives   

A
ssess Total C

osts of Program
m

e of M
easures

Yes
N

o

Econom
ic analysis for 

supporting 

•The designation of 
heavily m

odified w
ater 

bodies

•The justification of new
 

m
orphological 

m
odification, over-

abstraction and deteriation

Identify Potential  M
easures 

Econom
ic A

nalysis of W
ater U

ses

Identify G
ap in W

ater Status

A
ssess  C

urrent Level of C
ost Recovery

G
ap

N
o G

ap

C
osts of m

easures are 
considered disproportionate

C
osts of M

easures are 
considered proportionate

U
ndertake the cost-effectiveness A

nalysis 

Estim
ate Total C

ost of 
M

easures 

A
re total costs considered 

disproportionate?

Project Trends to 2015

A
ssess financial im

plications of program
m

e of m
easures

Basic M
easures 

Suffice to A
chieve 

O
bjectives   

C
om

pare costs and benefits 
=> Low

er O
bjectives 

Redefine Program
m

e of 
M

easures w
ith D

erogation 

Estim
ate Total C

osts of 
M

easures  

Investigate tim
e allocation of 

costs => Tim
e D

erogation

Exam
ine 

Potential loops

Identify K
ey Pressures 

C
ausing this G

ap 

Supplem
entary 

M
easures to 

A
chieve O

bjectives   

A
ssess Total C

osts of Program
m

e of M
easures

Yes
N

o

Econom
ic analysis for 

supporting 

•The designation of 
heavily m

odified w
ater 

bodies

•The justification of new
 

m
orphological 

m
odification, over-

abstraction and deteriation

ree-Step A
pproach 
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STEP 1 – C

H
A

R
A

C
TER

ISIN
G

 R
IVER

 B
A

SIN
S 

 
O

bjectives 
 

Look out! 
To prepare an econom

ic analysis of w
ater use in order 

to analyse:  
�
�

C
urrent 

w
ater 

uses 
and 

their 
econom

ic 
im

portance; 
�
�

Future trends in key econom
ic drivers up to 2015; 

�
�

C
urrent cost-recovery levels of w

ater services. 

 

This 
step 

w
ill 

require 
a 

high 
level of coordination w

ith other 
experts 

and 
stakeholders 

to 
build a com

m
on know

ledge and 
representation 

of 
the 

R
iver 

B
asin.  

 
Process 

Look out! 
STEP 1.1 – A

SSESSIN
G

 TH
E EC

O
N

O
M

IC
 SIG

N
IFIC

A
N

C
E O

F W
A

TER
 U

SES 
�
�

Identify hum
an pressures on w

ater bodies; 
�
�

Localise w
ater uses in the river basin district; 

�
�

Identify w
ater uses and services by socio-econom

ic sector 
(agriculture, industry, households and recreation); 

�
�

A
ssess the relative socio-econom

ic im
portance of w

ater uses; 
�
�

Identify areas designated for the protection of econom
ically 

significant aquatic species. 

Potential 
indicators 

of 
im

portance:  
�
�

Incom
e, em

ploym
ent…

; 
�
�

Volum
es 

of 
w

ater 
dem

ands; 
�
�

Expression 
of 

econom
ic 

and 
social 

preferences, 
via public consultation. 

STEP 1.2 – PR
O

JEC
TIN

G
 TR

EN
D

S IN
 K

EY IN
D

IC
A

TO
R

S A
N

D
 D

R
IVER

S U
P TO

 2015 
�
�

Assess 
trends 

of 
key 

hydrological 
and 

socio-econom
ic 

factors/drivers that are likely to affect pressures (dem
ography, 

clim
ate, 

sector 
policies, 

e.g. 
com

m
on 

agricultural 
policy, 

technological developm
ent…

); 
�
�

Identify 
proposed 

m
easures 

and 
planned 

investm
ents 

for 
im

plem
enting existing w

ater legislation; 
�
�

Forecast changes in pressures based on changes in econom
ic 

and physical drivers and proposed w
ater-related m

easures; 
�
�

C
onstruct a Business As U

sual scenario for pressuresC
onduct 

a sensitivity analysis on the baseline scenario and identify 
optim

istic and pessim
istic scenarios. 

Ensure 
coherence 

w
ith 

projections and trends used for 
other 

river 
basins 

for 
national 

and 
EU

 
policies 

and 
clim

ate 
change. 

The business as usual scenario 
m

ay 
first 

build 
on 

certain 
changes and thus need to be 
updated beyond 2004 in order to 
integrate changes in uncertain 
param

eters. 

STEP 1.3 – A
SSESSIN

G
 C

U
R

R
EN

T C
O

ST-R
EC

O
VER

Y 
�
�

E
stim

ate 
costs 

of 
w

ater 
services, 

including 
financial, 

environm
ental and resource costs; 

�
�

E
stim

ate the price/tariff currently paid by the users; 
�
�

A
ssess the extent of cost recovery by w

ater service and sector; 
�
�

A
ssess the contribution to cost recovery from

 key w
ater uses;  

�
�

If felt necessary, initiate review
 of incentive pricing properties of 

existing tariffs. 

This is needed to evaluate the 
effort needed to m

eet the 2010 
deadline. 

Principles 
for 

allocating 
costs 

of 
w

ater 
services 

to 
categories 

of 
w

ater users w
ill need to be 

defined in a coherent m
anner. 

K
ey O

utputs…
 

…
 Feed into 

K
ey indicators of econom

ic significance of w
ater uses 

B
aseline scenario and trends up to 2015 

C
urrent extent of cost-recovery  

A
reas designated for the protection of econom

ically significant 
aquatic species 

E
conom

ic 
Analysis 

of 
w

ater 
uses by 2004. 

R
egister of P

rotected A
reas. 
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M

ethodological Scope 
�
�

A
t the m

inim
um

, the econom
ic role of w

ater uses should be identified at the R
iver B

asin D
istrict 

(R
BD

) level, w
hich is also the level of reporting to the C

om
m

ission. H
ow

ever, this m
ay be of little 

use for follow
-up analyses and consultation required for developing river basin m

anagem
ent plans 

that are likely to require low
er disaggregation for econom

ic inform
ation and indicators (e.g. sub-

regions of the basin or sub-econom
ic sectors); 

�
�

Initiating the integration of econom
ic and technical inform

ation for developing an adequate 
integrated inform

ation base w
ill be key to the activities aim

ed at characterising R
B

D
s; 

�
�

If initiated at this stage, consultation w
ould focus on seeking view

s on key issues and concerns in 
the R

B
D

 and on inform
ing about the appraisal process. 

 
R

eferences in this G
uidance D

ocum
ent 

Links w
ith other Tasks 

A
nnex 

D
1: 

Estim
ating 

costs, 
R

eporting 
on 

C
ost-

recovery, Baseline scenario, Pricing as an Econom
ic 

Instrum
ent 

Section 4 

D
eterm

ination of P
ressures and Im

pacts 
C

haracterisation 
of 

w
ater 

bodies 
(e.g. 

transitional and coastal w
aters) 

D
evelopm

ent of geo-referenced databases  
O

verall R
iver B

asin P
lanning 

 
Likely inform

ation requirem
ents 

Look out! 
Step 1.1 

�
�

W
ater 

abstractions 
and 

discharges 
by 

socio-
econom

ic categories and localisation; 
�
�

E
conom

ic im
portance of m

ain w
ater uses: turnover, 

em
ploym

ent, incom
e, num

ber of beneficiaries; 
�
�

Inform
ation 

(for 
exam

ple, 
quantity, 

prices 
or 

turnover, 
depending 

on 
availability) 

for 
characterising 

econom
ically 

significant 
aquatic 

species. 

Key is to collect inform
ation that is relevant 

to w
ater m

anagem
ent issues in the river 

basin and to key econom
ic sectors likely to 

be 
affected 

by 
the 

D
irective 

Im
plem

entation. C
om

bining biophysical and 
econom

ic 
inform

ation 
w

ill 
require 

agreem
ent 

on 
com

m
on 

spatial 
scale 

of 
analysis and reporting.  

Step 1.2 
�
�

P
rospective analyses of likely developm

ent of key 
econom

ic 
sectors/econom

ic 
drivers 

influencing 
significant pressures; 

�
�

G
eneral 

inform
ation 

on 
population 

grow
th, 

econom
ic 

grow
th, 

sector 
grow

th 
patterns, 

future 
policies 

and 
forecasts 

of 
the 

im
pact 

of 
clim

ate 
change; 

�
�

S
tudies on existing and projected w

ater balance; 
�
�

Inventory 
of 

existing 
m

easures 
(and 

costs) 
for 

com
plying w

ith existing w
ater legislation; 

�
�

Identification of technological developm
ents in the 

w
ater sector. 

A good understanding of regional planning 
issues w

ill also be required for this step. 
 R

isk assessm
ent is key: try to specify the 

degree 
of 

confidence 
w

hen 
forecasting 

data. 

Step 1.3 
�
�

E
stim

ation 
of 

financial 
costs 

(broken 
dow

n 
in 

operating, m
aintenance and capital costs); 

�
�

E
valuation of tax transfers, adm

inistrative costs and 
any other costs; 

�
�

E
valuation of environm

ental and resource costs as 
required; 

�
�

E
xtent of financial and environm

ental cost-recovery; 
�
�

If activities initiated for review
ing incentive pricing: 

current 
pricing 

structure 
and 

price 
elasticity, 

affordability criteria. 

Assessing 
incentive 

pricing 
properties 

of 
existing tariffs m

ight be difficult in practice: 
it should be done so as to inform

 the future 
introduction of incentives in tariffs by 2009.  
 Affordability 

is 
seen 

as 
key 

in 
som

e 
countries (e.g. candidate countries to the 
European U

nion). 
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  Illustration - A
ssessing the econom

ic significance of w
ater uses  

 The pilot projects undertaken in the context of developing this G
uidance have illustrated the 

diversity 
of 

econom
ic 

indicators 
that 

can 
be 

com
puted 

for 
assessing 

the 
econom

ic 
significance of w

ater uses. 
 �
�

In the C
orfu case study (see A

nnex E), tourism
 represents a key w

ater use sector. Its 
econom

ic im
portance w

as illustrated w
ith absolute and relative (as com

pared to national 
values) values for m

ean annual em
ploym

ent (direct and indirect) and total num
ber of 

nights spent by tourists in the island during the year;  
�
�

For the characterisation of the Scheldt estuary, undertaken as part of the Scheldt case 
study (see A

nnex E), the analysis concentrated m
ainly on navigation and harbour 

econom
ic activities (leading to deepening and m

aintenance of the shipping channel) and 
econom

ic land use in the area (agriculture, industry or harbour developm
ent leading to 

in-poldering and construction of dikes); and 
�
�

In addition to urban developm
ent and linked w

ater services, the C
idacos case study (see 

A
nnex E) em

phasised agricultural w
ater use w

ith the view
 to assess the indirect econom

ic 
im

pact 
potential 

m
easures 

aim
ed 

at 
im

proving 
w

ater 
status 

w
ould 

have 
on 

the 
agricultural sector.  

  W
ater services, w

ater uses and cost-recovery 
The W

ater Fram
ew

ork D
irective requires M

em
ber States to take account of the principle of 

recovery of the costs (including environm
ental and resource costs, see A

rticle 9.1) of w
ater 

services, also taking into account the polluter pays principle.  

The assessm
ent of cost recovery is relevant to w

ater services (according to A
rticle 2.(38)) but 

not to the w
ider circle of w

ater uses (according to A
rticle 2.(39)). H

ow
ever, the different 

w
ater uses shall deliver an adequate contribution to the recovery of the costs of w

ater 
services (A

rticle 9.1), stressing the need to link w
ater uses and services developed for 

m
itigating the negative environm

ental im
pact of these uses. 

Further issues on w
ater services to be included in the analysis (based on transparency, 

effectiveness and proportionality criteria) and related im
plications are further developed in 

A
nnex B3. 
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STEP 2 – ID

EN
TIFYIN

G
 SIG

N
IFIC

A
N

T W
A

TER
 M

A
N

A
G

EM
EN

T ISSU
ES 

 
O

bjectives 
 

Look out! 
�
�

To identify the gaps betw
een the w

ater status 
resulting 

from
 

the 
baseline 

scenario 
and 

the 
D

irective’s objectives (good w
ater status); 

�
�

To identify significant w
ater m

anagem
ent issues in 

each R
iver B

asin; 
�
�

To 
pave 

the 
w

ay 
for 

the 
preparation 

of 
a 

program
m

e of m
easures to address these issues. 

H
ere, the econom

ic analysis 
w

ill use a high level of input 
from

 m
ore technical analysis. 

H
ow

ever, sufficient econom
ic 

elem
ents should be provided 

to 
organise 

m
eaningful 

stakeholder consultation.  
 

Process 
Look out! 

STEP 2.1 – W
ILL TH

ER
E B

E G
A

PS IN
 W

A
TER

 STA
TU

S B
Y 2015?  

�
�

Translate the forecast analysis of pressures and investm
ents in 

the w
ater sector into a forecast of im

pact; 
�
�

To 
assess 

the 
gap 

betw
een 

the 
D

irective’s 
objectives 

w
ith 

respect to w
ater status and the w

ater status achieved w
ith the 

baseline scenario and optim
istic and pessim

istic variations: 
o 

If gap in w
ater status �

 G
o to Step 2.2.a; 

o 
If no gap in w

ater status�
 G

o to Step 2.2.b. 

A
ssessing the gap in w

ater 
status is equivalent of the 
m

ore 
rigorous 

assessing 
risk of non-com

pliance. 

STEP 2.2.a – W
H

A
T TO

 D
O

 W
H

EN
 A

 “G
A

P” H
A

S B
EEN

 ID
EN

TIFIED
?  

�
�

G
ap: identify w

ater bodies w
here there is a gap; 

�
�

D
efine the m

ain drivers of pressures (particularly, in term
s of 

socio-econom
ic groups) in order to facilitate the selection of 

appropriate m
easures in S

tep 3; 
�
�

S
tart identifying m

ain options/m
easures likely to be investigated 

in subsequent steps as guide; 
�
�

E
valuate how

 socio-econom
ic groups m

ay be affected by m
ain 

options/m
easures taken to reduce the gap. 

Public 
consultation 

is 
clearly 

specified in this Step. It w
ill be 

im
portant to have prelim

inary 
assessm

ents 
of 

cost 
and 

socio-econom
ic 

im
pacts 

to 
provide 

a 
basis 

for 
consultation.  

STEP 2.2.b – W
H

A
T TO

 D
O

 W
H

EN
 “N

O
 G

A
P” H

A
S B

EEN
 ID

EN
TIFIED

? 
�
�

N
o gap: m

easures for com
plying w

ith existing w
ater legislation 

are sufficient to m
eet the D

irective’s objectives;  
�
�

In 
the 

preparatory 
docum

ents, 
propose 

to 
confirm

 
those 

objectives and the program
m

e of m
easures required by existing 

w
ater legislation;  

�
�

If 
considered 

necessary, 
estim

ate 
the 

costs 
of 

these 
basic 

m
easures and provide a first assessm

ent of the im
pact of these 

m
easures on socio-econom

ic sectors and cost-recovery �
 G

o to 
Step 3.4. 

In 
Step 

3, 
it 

m
ight 

be 
necessary to reconfirm

 the 
costs 

of 
these 

basic 
m

easures 
and 

their 
cost-

recovery im
pact in order to 

incorporate them
 in the final 

R
iver 

B
asin 

M
anagem

ent 
Plan.  

K
ey O

utputs…
 

…
 Feed into 

�
�

Total costs of basic m
easures if no gap is identified; 

�
�

Identification of w
ater bodies w

here gap is identified; 
�
�

Identification of the key sectors causing the gap and that m
ight 

be affected and initial estim
ation of costs of additional m

easures 
for reaching good w

ater status. 

�
�

P
reparatory docum

ents for 
the R

B
M

P
 by 2006; 

�
�

Interim
 

O
verview

 
of 

S
ignificant 

M
anagem

ent 
Issues by 2007. 
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M

ethodological Scope 
�
�

O
nce gaps or risks of non-com

pliance have been identified for specific w
ater bodies w

ithin a river 
basin, m

ore detailed analysis m
ight need to be carried out at the level of the concerned w

ater 
bodies. For exam

ple, to obtain a better hand on pressures and their im
pact on the status of these 

specific w
ater bodies; 

�
�

The assessm
ent of the gap w

ill require a good understanding of the hydrological cycle and 
relationships betw

een, on one side, pressures and m
easures and, on the other side, im

pacts. The 
scale at w

hich this assessm
ent is required w

ill be influenced by the identification of w
ater bodies 

w
here gaps occur in the concerned river basin. 

 
R

eferences in this G
uidance D

ocum
ent 

Links w
ith O

ther Tasks 
A

nnex D
1:  

Estim
ating costs  

R
eporting for cost-recovery 

Section 4 

D
eterm

ination of P
ressures and Im

pacts 
O

verall R
iver B

asin M
anagem

ent  

 
Inform

ation requirem
ents 

Look out! 
Step 2.1 

�
�

M
ethods and tools for transform

ing trends in 
pressures into trends in w

ater status; 
�
�

P
otential role of environm

ental m
odelling. 

 

Inform
ation for this Sub-Step w

ill m
ostly 

com
e 

from
 

other 
com

petencies 
at 

river 
basin level, such as from

 the experts in 
charge 

of 
determ

ining 
pressures 

and 
im

pacts. 

Step 2.2.a 
�
�

Identification of additional m
easures, including 

new
 

investm
ents, 

sector 
policies, 

econom
ic 

instrum
ents; 

�
�

Initial estim
ation of the costs of these additional 

m
easures; 

�
�

P
relim

inary 
(qualitative) 

assessm
ent 

of 
socio-

econom
ic im

pacts on specific target groups. 

Econom
ic analysis m

ay play a role in the 
identification of key drivers for pressures. 
A

nd socio-econom
ic indicators are likely to 

be 
of 

interest 
to 

stakeholders 
and 

the 
public in the context of consultation.  

Step 2.2.b 
�
�

C
osts of basic m

easures; 
�
�

E
stim

ation of the im
pact of basic m

easures on 
socio-econom

ic groups. 

 See for exam
ple reports of specific European 

w
ater 

directives 
(e.g. 

U
rban 

W
aste 

W
ater 

Treatm
ent D

irective). 

 Is that it?  
Article 14 specifies that preparatory docum

ents for the R
iver B

asin M
anagem

ent P
lan w

ill 
need to be produced three years before each future R

B
M

P
 for adequate inform

ation and 
consultation of key stakeholders and the public. This requirem

ent applies to the interim
 

overview
 of the significant w

ater m
anagem

ent issues required for 2007 (and at least tw
o 

years before each future plan in follow
ing planning cycles). Thus, ensuring results of the 

analysis respond to the dem
and for inform

ation from
 stakeholders and the public w

ill be key 
to the type of inform

ation to be delivered and to the reporting form
at.  
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  Illustrations - U
sing sim

ulation m
odels for assessing the gap in w

ater status and 
supporting the cost-effectiveness analysis  
 C

om
puter-based sim

ulation m
odels can prove useful for assessing the im

pact of pressures 
on w

ater status and investigating the effectiveness/likely environm
ental im

pact of different 
m

easures: 
 �
�

A
 m

athem
atical hydrodynam

ic m
odel w

as used in the A
lsace case study (see A

nnex E) 
for investigating problem

s of salt (N
aC

l) intrusion into the groundw
ater aquifer. The 

m
odel helped quantify the im

pact of planned m
easures on w

ater quality, show
ing these 

m
easures w

ould not be sufficient for achieving good w
ater status;  

�
�

A
 sim

ple m
ass balance m

odel w
as developed for assessing the effectiveness of m

easures 
in the C

idacos case study (see A
nnex E). This m

odel integrates sub-m
odels for specific 

river reaches, and provided input into the cost-effectiveness analysis of m
easures 

targeting various econom
ic sectors (agriculture, household, etc) and environm

ental 
issues (w

ater quality, w
ater quantity and over-abstraction). 

 C
learly, m

odels should be used w
ith caution, i.e. the user m

ust understand the assum
ptions 

and inform
ation used for building and calibrating the m

odel, and uncertainties in m
odel 

prediction. H
ow

ever, properly developed and handled in interaction w
ith stakeholders, they 

can provide effective platform
s for analysis, understanding and discussion aim

ed at 
supporting decision.  
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STEP 3 – ID

EN
TIFYIN

G
 M

EA
SU

R
ES A

N
D

 EC
O

N
O

M
IC

 IM
PA

C
T 

 
O

bjective 
 

Look out! 
�
�

To provide an econom
ic input into the definition 

of 
the 

program
m

e 
of 

m
easures 

and 
help 

ranking 
possible 

m
easures 

based 
on 

cost-
effectiveness criteria; 

�
�

To provide econom
ic support to the assessm

ent 
of derogation; 

�
�

To assess the potential im
pacts and financial 

im
plications of the program

m
e. 

This step is the key econom
ic input 

into the preparation of the R
B

M
P 

(Article 13). It is im
portant efforts are 

targeted 
to 

areas 
and 

issues 
required for aiding decision m

aking.  

 
Process 

Look out! 
STEP 3.1 – EVA

LU
A

TIN
G

 TH
E C

O
STS and EFFEC

TIVEN
ESS of PO

TEN
TIA

L M
EA

SU
R

ES 
�
�

Identify 
potential 

m
easures 

to 
achieve 

the 
D

irective’s 
objectives, including basic and supplem

entary m
easures; 

�
�

E
stim

ate the costs of each m
easure; 

�
�

E
stim

ate the effectiveness (environm
ental im

pact) of each 
m

easure. 

G
iven potential interaction betw

een 
m

easures, it is im
portant to assess 

the effectiveness of basic m
easures 

and integrate them
 into the cost-

effectiveness analysis. 

STEP 3.2 – C
O

N
STR

U
C

TIN
G

 A
 C

O
ST-EFFEC

TIVE PR
O

G
R

A
M

M
E of M

EA
SU

R
ES  

�
�

A
ssess and rank cost-effectiveness of m

easures; 
�
�

S
elect the m

ost cost-effective program
m

e of m
easures that 

can reach environm
ental objectives; 

�
�

C
alculate 

range 
for 

the 
total 

discounted 
costs 

of 
this 

program
m

e;  
�
�

U
ndertake a sensitivity analysis to assess robustness of 

results. 

U
ncertainty 

on 
costs, 

effectiveness 
and 

tim
e-lagged 

effects of m
easures needs to be 

considered 
in 

the 
cost-

effectiveness analysis.  

STEP 3.3 – EVA
LU

A
TIN

G
 W

H
ETH

ER
 C

O
STS A

R
E D

ISPR
O

PO
R

TIO
N

A
TE 

�
�

If total costs are judged to be proportionate �
 G

o to Step 3.4; 
�
�

If the total costs of the proposed program
m

e are judged to be 
disproportionate, estim

ate w
hether a derogation m

ight be 
needed from

 an econom
ic point of view

 and on w
hich basis:  

1. C
om

pare total costs to financial resources – if costs can 
be reduced or better m

anaged over longer tim
e horizon, 

propose tim
e derogation;  

2. A
ssess total costs and benefits (including w

ater-related 
environm

ental benefits) – if total costs disproportionate as 
com

pared to benefits, propose less stringent environm
ental 

objectives – account for socio-econom
ic and distributional 

im
plications if considered necessary. 

�
�

R
edefine program

m
e of m

easures accordingly and propose 
w

ater bodies for derogation; 
�
�

C
alculate total discounted costs of revised program

m
e. 

H
ow

 to “judge” w
hether costs 

are 
disproportionate 

is 
not 

developed 
here, 

as 
it 

encom
passes 

m
any 

com
plex 

decisional, 
institutional 

and 
socio-econom

ic 
elem

ents. 
Judgem

ent 
needs 

to 
be 

m
ade 

prior 
the 

analysis 
to 

decide 
w

hether 
to 

em
bark 

into 
the 

analysis or not. Estim
ating the 

need 
for 

derogation 
w

ill 
be 

resource 
intensive 

and 
w

ill 
require co-ordination w

ith other 
experts and consultation of key 
stakeholders and the public.  
�

 Plan it w
ell and start early! 

STEP 
3.4 

– 
A

SSESSIN
G

 
TH

E 
FIN

A
N

C
IA

L 
IM

PLIC
A

TIO
N

S 
O

F 
PR

O
G

R
A

M
M

E 
O

F 
M

EA
SU

R
ES 

�
�

A
ssess 

socio-econom
ic 

and 
distributional 

im
pact 

of 
the 

selected program
m

e; 
�
�

A
ssess financial and budgetary im

plications of the selected 
program

m
e, establish alternative financial plans; 

�
�

Identify 
accom

panying 
(financial, 

technical, 
institutional) 

m
easures for im

plem
enting the selected program

m
e; 

�
�

A
ssess 

potential 
im

pact 
on 

cost-recovery 
and 

incentive 
pricing. 

This 
analysis 

w
ill 

feed 
into 

the 
definition 

of 
pricing 

policies 
by 

2010. It m
ay also require loops to 

earlier 
steps 

of 
the 

cost-
effectiveness 

analysis, 
e.g. 

if 
resulting price changes are likely to 
change 

pressures 
and 

thus 
the 

cost-effectiveness analysis. 
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K

ey O
utputs…

 
…

 Feed into 
�
�

E
stim

ation of Total C
osts of P

rogram
m

e of M
easures; 

�
�

E
conom

ic justification for possible derogation;  
�
�

Financial 
and 

budgetary 
im

plications 
of 

selected 
program

m
e; 

�
�

Assessm
ent 

of 
cost-recovery 

levels 
w

ith 
proposed 

m
easures. 

 P
rogram

m
e 

of 
m

easures 
and 

R
iver 

B
asin M

anagem
ent P

lan 
 

 
R

eferences in this G
uidance D

ocum
ent 

Links w
ith O

ther Tasks 
A

nnex D
1:  

Scale issues,  
Estim

ating costs,  
C

ost-effectiveness analysis,  
C

ost and benefit assessm
ent,  

Pricing as an Econom
ic Instrum

ent,  
D

isproportionate costs  

D
efinition of program

m
e of m

easures  
E

stim
ation 

of 
the 

effectiveness 
of 

m
easures  

Justification of derogation  

 
Inform

ation requirem
ents 

Look out! 
Step 3.1 

�
�

C
osts of potential m

easures, e.g.: investing to increase 
available 

supplies, 
dem

and 
m

anagem
ent, 

w
etland 

restoration, lim
iting abstractions w

ith perm
its  

�
�

E
ffectiveness of potential m

easures  

If 
dem

and 
m

anagem
ent 

and 
pricing 

m
easures are used, the effectiveness 

of the program
m

e of m
easures m

ight 
need to be revisited to account for 
elasticity issues.  

Step 3.2 
�
�

C
om

pile inform
ation gathered in S

tep 3.1.  
 

Step 3.3 
�
�

C
osts are proportionate: com

pile total costs of program
m

e 
�
�

To assess w
hether costs are disproportionate:  

o 
E

stim
ate financial resources available; 

o 
E

stim
ate 

costs 
and 

environm
ental 

benefits 
w

hich 
relate to the w

ater body level. 

The 
econom

ic 
analysis 

can 
only 

form
ulate 

recom
m

endations: 
estim

ating the need for derogation 
w

ill 
ultim

ately 
rem

ain 
a 

political 
decision. 

Step 3.4 
�
�

Forecasts 
of 

prices 
by 

2010 
based 

on 
ongoing 

tariff 
policies; 

�
�

A
llocation of costs by w

ater uses; 
�
�

Inform
ation on price elasticity (effectiveness). 

 

 
M

ethodological Scope 
�
�

The cost-effectiveness analysis is best perform
ed at the river basin scale. U

ndertaking the analysis 
at low

er scale requires an adequate integration betw
een analyses undertaken for sub-units of the 

river basin; 
�
�

S
pecific care needs to be given to the choice of the effectiveness indicator. Indeed, different 

effectiveness indicators m
ay lead to a different outcom

e for the ranking of m
easures. Furtherm

ore, 
specific attention m

ay be required as the effectiveness of m
easures can often be assessed 

(qualitatively) for a few
 environm

ental indicators only, and not for the range of environm
ental issues 

encom
passed in the definition of w

ater status; 
�
�

C
are is to be given to the assessm

ent of the different costs considered in the cost-effectiveness 
analysis. O

ften, inform
ation m

ay not be available for specific cost types. Thus, it is im
portant to 

rem
em

ber the cost-effectiveness analysis is only partial and to stress the possible uncertainty 
existing w

ith the ranking of m
easures obtained. 
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SELEC

TED
 ISSU

ES FO
R

 C
O

N
C

LU
D

IN
G

 SEC
TIO

N
 3 

 

M
ethodological Scope for the econom

ic analysis 

Scale 
E

ven though reporting in the R
B

M
P

 is at the river basin district level, different types 
of analysis should be conducted at different scales:  
��

C
ost-effectiveness analysis should best be conducted at the river basin level; 

��
In som

e cases, it m
ay be m

ore practical to undertake the analysis for sub-
basins. H

ow
ever, the hydrological integrity of the basin needs to be kept, 

starting 
for 

exam
ple 

w
ith 

the 
m

ost 
up-stream

 
sub-basin 

and 
w

orking 
dow

nw
ards; 

��
D

erogations can be justified (based on the assessm
ent of costs and benefits) at 

the w
ater body level;  

��
R

eporting on cost-recovery should be done by socio-econom
ic sector (w

ater 
use) or sub-sector.  

 
Integration 

A
lready said before, but w

orth repeating…
. Integration betw

een econom
ists and 

other experts from
 the start, i.e. from

 the characterisation of the river basin, is key to 
the usefulness and effectiveness of the econom

ic analysis in supporting decisions. 
 

U
ncertainty 

U
ncertainty on costs, effectiveness and tim

e-lagged effects of m
easures needs to 

be dealt w
ith throughout the econom

ic analysis process, and m
ore generally 

throughout the process of identifying m
easures and developing the river basin 

m
anagem

ent plan. S
ources for uncertainty are highly diverse according to situations 

and river basins, but w
ill exist w

ith regards to the assessm
ent of pressures, im

pacts, 
baseline, costs or effectiveness. It is im

portant that key areas of uncertainty and key 
assum

ptions m
ade for the analysis are clearly spelt out and reported along the 

results of the analysis. Thus, com
parison betw

een analyses undertaken in different 
river basins and regular updates of the analysis w

ill alw
ays be possible.  

 
Sensitivity 
analysis  

S
ensitivity analysis is required for assessing the robustness of the results of the 

analysis (i.e. w
hether results are m

odified or not) if som
e param

eters vary w
ithin 

certain acceptable lim
its. S

ensitivity is seen as key to the developm
ent of the 

baseline scenario and the cost-effectiveness analysis. 
 

Inform
ation 

The collection of econom
ic-related inform

ation should be w
ell thought through and 

targeted. A
part for the specific reporting and analytical requirem

ents of the W
ater 

Fram
ew

ork D
irective, it is im

portant to ensure data collection is targeted to w
here it 

is useful for supporting the decision m
aking process, be it for the decision itself or 

for inform
ing and consulting the public on this decision. 

 
A

n iterative 
process 

A
lthough the right inform

ation m
ay not be available today, it is im

portant to start the 
analysis and develop it in iterations. Thus, as im

portant as the results of the 
analysis for the different steps is the assessm

ent of the m
ost significant inform

ation 
gaps and the developm

ent of activities aim
ed at filling these gaps.  
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  Illustrations - Selecting the “right” scale for the analysis? 
 The scoping and testing projects undertaken to support the developm

ent of this G
uidance 

D
ocum

ent illustrate the im
portance of selecting the ‘right’ scale for the econom

ic analysis:  
 �
�

The econom
ic significance of w

ater uses can be assessed at scales that account for the 
hydrological functioning of the river basin, socio-econom

ic characteristics of econom
ic 

sectors, land planning and land use. Identifying hom
ogenous units for these criteria w

as 
perform

ed in the R
hône-M

éditterranée-C
orse case study (see A

nnexes D
1 and E). These 

units are often recognised by stakeholders and the public, and thus particularly 
im

portant 
for 

consultation 
and 

participation. 
The 

com
bination 

of 
econom

ic 
and 

biophysical inform
ation for identifying m

anagem
ent units to w

hich the econom
ic 

analysis should concentrate w
as also stressed in the analysis of groundw

ater issues in the 
Scheldt case study (see A

nnexes D
1 and E); 

�
�

The forecast of w
ater dem

and in England and W
ales

1, undertaken by the Environm
ent 

A
gency, show

ed the im
portance of adopting a disaggregated approach to dem

and 
forecasting, in order to identify the key drivers of dem

and and in particular, the key 
sectors having an im

pact on dem
and. Such disaggregation is required to introduce 

sufficient confidence into the supply-dem
and balance assessm

ents that are key to 
establishing a baseline w

ater use estim
ation;  

�
�

The C
idacos case study (see A

nnexes D
1 and E) show

ed the im
portance of undertaking 

the cost-effectiveness analysis at the river basin scale, accounting for the hydrological 
functioning of the river basin. A

s an illustration, undertaking cost-effectiveness analyses 
independently for three different river reaches led to total costs estim

ates for the selected 
program

m
e of m

easures that w
ere significantly higher than the estim

ated costs obtained 
for a cost-effectiveness analysis undertaken for the three river reaches in com

bination;  
�
�

A
ctivities undertaken in the R

ibble, C
idacos and D

augava
2 (see A

nnexes D
1 and E) case 

studies investigated m
easures of relevance to different spatial scales and decision-

m
aking levels. They stressed the need for consistent approaches and feedback betw

een 
scales and levels.  

                                                                  
1 Environm

ent A
gency. A

ugust 2001. A
 scenario approach to w

ater dem
and forecasting. 

2 Ilona K
irhensteine. 2002 (forthcom

ing). D
eveloping river basin m

anagem
ent plans in the D

augava river basin 
(Latvia). Proceedings of the Lille III C

onference. (see also A
nnexes IV

.I and V
.II).  
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Section 4 – 2004: The First M

ilestone for the Econom
ic A

nalysis 
 This Section brings together the econom

ic analyses M
em

ber States 
should undertake by 2004 to be on track for com

plying w
ith the 

requirem
ents of the W

ater Fram
ew

ork D
irective.  

 The W
ater Fram

ew
ork D

irective specifies a series of reporting dates (see Section 1 - 
Introduction) 

for 
key 

tasks 
and 

activities 
aim

ed 
at 

the 
developm

ent 
of 

river 
basin 

m
anagem

ent plans. A
nd 2004 is the first m

ajor deadline directly follow
ing the designation of 

the river basin districts and com
petent authorities (required for 2003). The overall objective of 

the 2004 deadline is a description or characterisation of the river basins as referred to 
prim

arily in A
rticle 5 of the D

irective and relevant A
nnexes.  

 Thus, 2004 is also the first m
ilestone for the econom

ic analysis and for econom
ists involved 

in the developm
ent of river basin m

anagem
ent plans. The present S

ection provides a 
synthesis of the econom

ic analysis required for 2004: 
 �
�

To com
ply w

ith the m
ain reporting obligations of the D

irective for 2004, and identify 
reporting requirem

ents to the E
uropean C

om
m

ission; and 
�
�

To 
ensure 

adequate 
econom

ic 
input 

into 
the 

initial 
steps 

of 
preparing 

the 
cost-

effectiveness analysis of m
easures and thus support the developm

ent of river basin 
m

anagem
ent plans. 

 This S
ection does not repeat the elem

ents of the process required for developing the 
econom

ic analysis as described in the previous and follow
ing S

ections (see Section 3 and 
Section 5). The focus is on the m

ain econom
ic elem

ents to be investigated, i.e.: 
 �
�

U
ndertaking the econom

ic analyses of w
ater uses (Article 5); 

�
�

Investigating the dynam
ics in the river basin – developm

ent of the baseline scenario 
(Article 5, Annex III);  

�
�

A
ssessing current levels of cost-recovery of w

ater services (Annex III, Article 9);  
�
�

P
reparing for the cost-effectiveness analysis (Annex III); and 

�
�

P
roposing activities for enhancing the inform

ation and know
ledge base (Annex III).  

 It is im
portant to ensure that the econom

ic analyses described below
 are integrated w

ith 
other technical analyses such as the analysis of pressures and im

pacts. This w
ill ensure a 

com
m

on description and characterisation of the river basin is obtained, basis for the 
identification of the program

m
e of m

easures and the developm
ent of the river basin 

m
anagem

ent plan.  
 For m

any elem
ents of the analysis proposed below

 (e.g. extent of recovery of environm
ental 

costs), inform
ation w

ill not be directly available for undertaking a robust analysis by 2004. 
H

ow
ever, undertaking the analysis w

ith existing data and inform
ation w

ill allow
 M

em
ber 

S
tates to identify practical steps to be follow

ed after 2004 for im
proving the inform

ation and 
know

ledge base. This w
ill ensure that the analysis developed in follow

ing the steps 
effectively supports decision-m

aking and com
plies in tim

e w
ith the requirem

ents of the W
ater 

Fram
ew

ork D
irective.  

 In addition to these econom
ic analyses, econom

ic input m
ay be required in analyses and 

activities w
hich tim

ing is less w
ell defined in the D

irective. For exam
ple, the designation of 

heavily m
odified w

ater bodies w
ill require early econom

ic input. This has not been specified 
here and w

ill be dealt w
ith in the respective G

uidance on the identification and designation of 
heavily m

odified w
ater bodies (see Annex D

2b) and in the overall G
uidance on best practices 

in river basin planning.  
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U

N
D

ER
TA

K
IN

G
 TH

E EC
O

N
O

M
IC

 A
N

A
LYSES O

F W
A

TER
 U

SES 
 The prim

ary objective of the econom
ic analysis of w

ater uses is (i) to assess how
 im

portant 
w

ater is for the econom
y and socio-econom

ic developm
ent of the river basin, and (ii) 

to pave the w
ay for the assessm

ent of significant w
ater uses and analysis of 

disproportionate costs. 
 (i) The econom

ic analysis of w
ater uses is used to construct the general econom

ic profile 
of the river basin and of its key w

ater uses and significant pressures in term
s of: 

 �
�E

conom
ic analysis of w

ater uses, e.g. collating inform
ation for significant w

ater uses on 
gross incom

e, turnover, num
ber of beneficiaries, agricultural and industrial area or 

em
ploym

ent, etc as considered relevant;  
 �
�S

tressing the im
portance of w

ater for econom
ic and regional developm

ent and the 
evidence of this im

portance provided in existing econom
ic strategies and plans; and  

 �
�A

reas designated for the protection of econom
ically significant aquatic species, as input 

into the register of protected areas required under Article 7 and Annex IV
 of the 

D
irective.  

 These general econom
ic indicators w

ill be com
puted at the scale of the river basin or river 

basin district. For econom
ically significant aquatic species, further desegregation according 

to location w
ithin the river basin m

ay be provided consistently w
ith the m

aps prepared for 
Article 7. This analysis is m

ainly based on easily available statistics and inform
ation. S

pecific 
approaches m

ay be used to transform
 existing inform

ation (often available for adm
inistrative 

regions or w
ater service areas) to the scale of the river basin or river basin district.  

 (ii) In parallel, the econom
ic analysis of w

ater uses needs to pave the w
ay for the 

assessm
ent of the significant w

ater uses to be reported to the public by 2007 and related 
understanding of the likely tradeoffs and conflicts betw

een socio-econom
ic developm

ent, 
environm

ent and w
ater protection that can be fed into the public inform

ation and participation 
process regarding the developm

ent of river basin m
anagem

ent plans.  
 The indicators com

puted are sim
ilar to the ones listed above, com

plem
ented w

ith variables 
and indicators that are specific to the significant w

ater uses identified for the river basin 
considered, e.g. cropping pattern for specific irrigated schem

es that im
pose high pressures 

on w
ater resources, turnover and m

ain products of industrial sub-sectors that are highly 
polluting rivers, etc. H

ow
ever, the com

putation scale or desegregation level is the area 
linked to a given significant pressure or to specific econom

ic sectors/sub-sectors. 
 O

verall, the analysis should rem
ain proportionate and not entail extensive collection of new

 
data, 

i.e. 
dealing 

prim
arily 

w
ith 

clear 
conflicts/w

ater 
m

anagem
ent 

issues 
based 

on 
inform

ation of relevance to significant w
ater uses. The spatial scale or region at w

hich the 
analysis should be undertaken w

ill be defined by both the analysis of pressures and im
pacts 

developed for the characterisation of the river basin, and the outcom
e of the participation 

process and stakeholders input/request for specific further desegregation.  
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IN

VESTIG
A

TIN
G

 TH
E D

YN
A

M
IC

S IN
 TH

E R
IVER

 B
A

SIN
 

D
EVELO

PM
EN

T O
F TH

E B
A

SELIN
E SC

EN
A

R
IO

 
 Feeding into the identification of significant w

ater m
anagem

ent issues for 2007, the 
analysis needs to com

plem
ent the characterisation of the river basin today by an assessm

ent 
of its future likely trends and baseline scenarios. This assessm

ent is the basis for analysing 
the gap betw

een likely w
ater status and good w

ater status (risk of non-com
pliance) and for 

undertaking the subsequent cost-effectiveness analysis of m
easures. 

 B
eing a joint activity betw

een different expertise and disciplines (see Section 3), the specific 
role of the econom

ic analysis in the developm
ent of baseline scenarios and the analysis of 

the dynam
ics of the river basin is the assessm

ent of forecasts in key (non-w
ater related) 

policy and econom
ic drivers likely to influence pressures and thus w

ater status.  
 Focus is likely to be on foreseen trends in (non-exhaustive list):  
 �
�

G
eneral socio-econom

ic indicators and variables (e.g. population grow
th);  

 �
�

K
ey sector policies that influence the significant w

ater uses identified in the river basin 
investigated (e.g. agricultural policy);  

 �
�

P
roduction or turnover of m

ain econom
ic sectors/significant w

ater uses in the river basin; 
 �
�

Land planning and its effects on the spatial allocation of pressures and econom
ic sectors;  

 �
�

Im
plem

entation of existing w
ater sector regulation and directives; or 

 �
�

Im
plem

entation of environm
ental policies likely to affect w

ater (e.g. N
ATU

R
A

 2000).  
 S

om
e of these forecasts w

ill be developed jointly w
ith technical experts (see for exam

ple the 
im

plem
entation 

of 
w

ater 
sector 

directives 
and 

other 
environm

ental 
legislation). 

C
om

plem
ented by analysis of changes in the hydrological cycle, e.g. for accounting for 

clim
ate change, it w

ill feed into an overall assessm
ent of changes in key pressures, including 

w
ater dem

and, and resulting im
pact on w

ater status as key input into the identification of 
significant w

ater m
anagem

ent issues for 2007.  
 It is im

portant to stress that som
e analyses can be organised at the national or European 

scale as all river basins of a given country or of E
urope w

ill face sim
ilar changes (this is for 

exam
ple the case for changes in E

U
 policies such as the C

om
m

on A
gricultural P

olicy). O
ther 

analyses such as changes in production and turnover of significant w
ater uses and econom

ic 
sectors w

ill need to be developed at the scale of the river basin or for parts of the river 
basin according to the scale at w

hich related pressures take place.  
 

A
SSESSIN

G
 C

U
R

R
EN

T LEVELS O
F C

O
ST-R

EC
O

VER
Y O

F W
A

TER
 

SER
VIC

ES 
 The assessm

ent of the current levels of cost-recovery of w
ater services is the basis for the 

im
plem

entation of A
rticle 9 of the W

ater Fram
ew

ork D
irective  and for ensuring 

transparency on costs, prices, subsidies, cross-subsidies, etc. A
s such, this analysis is less 

directly linked to the identification of the program
m

e of m
easures and the developm

ent of 
integrated river basin plans. B

ut it w
ill be called for w

hen assessing the financial im
plications 

of the chosen program
m

e. K
ey elem

ents to be investigated m
ay include: 

 �
�

S
tatus of key w

ater services (e.g. num
ber of persons connected/using the service); 
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  �
�

C
osts of w

ater services (financial costs, environm
ental and resource costs); 

 
�
�

Institutional set-up for cost-recovery (prices and tariff structure, subsidies, cross-subsidy); 
 �
�

R
esulting extent of cost-recovery levels (for financial costs, for environm

ental and 
resource costs); 

 �
�

E
xtent of contribution of key w

ater uses to the costs of w
ater services (link w

ith pollution 
and use inform

ation collected for the analysis of pressures and im
pacts); and 

 �
�

C
om

plem
entary inform

ation w
henever relevant (e.g. affordability for key w

ater users). 
 The basic scale of analysis is linked to the w

ater service area or com
bined w

ater service 
area w

hen services are com
bined. H

ow
ever, this w

ill be very dependent on the structure of 
the w

ater service sector and related inform
ation base.  

 
PR

EPA
R

IN
G

 FO
R

 TH
E C

O
ST-EFFEC

TIVEN
ESS A

N
A

LYSIS 
 A

lthough referred to in A
nnex III of the D

irective in the context of the 2004 deadline, it w
ill not 

be possible to perform
 the cost-effectiveness analysis in 2004 as environm

ental objectives 
and potential m

easures w
ill not be identified yet. To ensure the cost-effectiveness 

analysis can be perform
ed at a later stage, and because of the lim

ited cost-inform
ation 

available today in a coherent form
at in m

ost countries/river basins, it is proposed to 
develop a cost-database for a w

ide range of m
easures likely to be investigated: 

 �
�

This database should not focus solely on cost inform
ation of infrastructure (the easiest to 

collect). M
easures such as w

etland restoration, dem
and m

anagem
ent m

easures, new
 

pricing, voluntary agreem
ents, etc should be included. A

 key first step w
ill be to provide 

an initial specification of the sort of m
easures that m

ight be included in river basin 
m

anagem
ent plans; 

 �
�

A
 range of costs should be collated (m

inim
um

, average, m
axim

um
) as opposed to single 

average values. K
ey param

eters influencing costs should be identified to facilitate 
extrapolation of figures to specific sites/conditions;  

 �
�

C
osts to be collected should include all costs that are non site-specific, e.g. lim

ited to 
financial costs of the m

easures or specific environm
ental costs (e.g. air-related), and also 

indirect econom
ic costs w

henever considered relevant; and 
 �
�

W
ider econom

ic benefits that are non-site specific m
ay also be added to the database 

w
henever considered relevant. This inform

ation w
ould facilitate follow

-up disproportionate 
cost analysis and support to derogation.  

 The inform
ation should be collected for individual m

easures or units of m
easures, thus 

at a spatial or desegregation scale depending on the scale at w
hich the m

easure is applied 
or im

plem
ented. S

uch efforts m
ay be best co-ordinated at the national or E

uropean scale, 
especially for m

easures linked to policies and program
m

es that have a m
ore regional or 

national focus.  
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PR

O
PO

SIN
G

 A
C

TIVITIES FO
R

 EN
H

A
N

C
IN

G
 

TH
E IN

FO
R

M
A

TIO
N

 A
N

D
 K

N
O

W
LED

G
E B

A
SE 

 A
long w

ith results of the different com
ponents of the econom

ic analysis, it w
ill be im

portant to 
system

atically report on: 
 �
�

Inform
ation, assum

ptions and approaches used for com
puting key indicators. It is 

im
portant that this is m

ade transparent (i) to ensure easy updating/upgrading of results as 
new

 inform
ation is m

ade available and (ii) to facilitate com
parisons betw

een results 
obtained in different river basins or sub-basins (especially in transboundary river basins). 

 P
ractical steps and m

easures w
ill be identified and proposed for filling key inform

ation and 
know

ledge gaps:  
 �
�

Identified during the first analysis aim
ed at characterising the river basin in econom

ic 
term

s - for ensuring key indicators (e.g. cost-recovery levels) can be further im
proved 

and refined; and 
 �
�

Likely to arise w
hen developing integrated river basin m

anagem
ent plans – for 

ensuring the cost-effectiveness analysis can be perform
ed at a later stage. This 

indeed requires undertaking the feasibility study (see Section 5) for the entire 
econom

ic analysis process (w
hich inform

ation to be collected, at w
hich scale, w

hich data 
collection or com

putation m
ethod, w

hich periodicity, etc).  
 A

lthough it is too early to specify the m
ain focus of such activities, as they w

ill be based on 
both general and local assessm

ents of inform
ation and know

ledge needs, likely candidates 
that w

ill require further w
ork com

bining econom
ic and technical expertise include: 

 �
�

The 
assessm

ent 
of 

w
ater-related 

environm
ental 

costs 
(benefits) 

and 
the 

developm
ent/strengthening of environm

ental costs databases; 
 �
�

M
ethods for assessing the direct econom

ic im
pact of range of m

easures for key 
econom

ic sectors (e.g. industrial sub-sectors, agricultural sub-sectors);  
 �
�

M
ethods for assessing the effectiveness of m

easures or com
bination of m

easures.  
 The costs of activities proposed for enhancing the inform

ation and know
ledge base w

ill be 
assessed and reported. Feedback to research program

m
es m

ay also be developed to 
ensure research needs are tackled in a tim

ely m
anner. 
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N
D

 R
EPO

R
TIN

G
 TH

E EC
O

N
O

M
IC

 A
N

A
LYSIS FO

R
 2004 – A

 SU
M

M
A

R
Y 

conom
ic analyses and activities to be perform

ed by 2004. It stresses reporting obligation to the E
uropean 

ram
ew

ork D
irective. C

learly, these reporting obligations w
ill need to be com

plem
ented by, integrated w

ith, 
ng obligations. Further reporting requirem

ents m
ay also arise from

 the participatory process developed by 
basin m

anagem
ent plans. 

t econom
ic analyses and activities to be perform

ed by 2004 

 Likely elem
ents of the analysis 

R
eporting 

to 
the 

European C
om

m
ission in 

the m
anagem

ent plan of 
the river basin district  

 Feeding into 

onom
ic 

f
key 

e river 

��
The 

econom
ic 

im
portance 

of 
the 

m
ain 

w
ater uses is analysed for the river basin 

district. R
elevant econom

ic indicators are 
com

puted; 
��

Further 
analysis 

is 
perform

ed 
for 

low
er 

disaggregation levels according to scale of 
significant pressures (jointly w

ith pressures 
and im

pacts analysis); 
��

A
reas 

designated 
for 

the 
protection 

of 
econom

ically 
significant 

aquatic 
species 

are investigated. 

��
E

conom
ic 

analysis 
of 

w
ater 

uses 
at 

the 
river 

basin district scale. 

C
haracterisation of the 

river basin. 
 O

verview
 of significant 

w
ater 

m
anagem

ent 
issues. 
 R

egister 
of 

protected 
areas. 

policy 
drivers 
5?  

��
Forecast 

in 
key 

econom
ic 

drivers 
are 

investigated (different scale of analysis for 
different drivers); 

��
The 

im
pact 

of 
these 

forecasts 
on 

key 
pressures is estim

ated (at the scale of 
significant w

ater m
anagem

ent issues, at 
the scale of the district). 

��
Trends 

in 
key 

econom
ic 

and policy drivers at the 
river basin district scale. 

O
verview

 of significant 
w

ater 
m

anagem
ent 

issues/ 
w

ater 
status 

gap/risk 
of 

non-
com

pliance.  
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 Likely elem
ents of the analysis 

R
eporting 

to 
the 

European C
om

m
ission in 

the m
anagem

ent plan of 

 Feeding into 

the river basin district  
current 
ery 

of 
w

ater 

tion to 
w

ater 
key 

��
C

ollection of inform
ation on costs, prices, 

subsidies 
(w

ater 
services, 

com
bined 

services, 
regional 

areas, 
etc) 

as 
seen 

appropriate; 
��

A
nalysis of inform

ation and assessm
ent of 

the extent of (financial, environm
ental and 

resource) cost recovery; 
��

D
escription of the institutional m

echanism
s 

in place for cost recovery; 
��

A
nalysis 

of 
the 

extent 
key 

w
ater 

uses 
contribute to the recovery of costs of w

ater 
services 

(linking 
w

ith 
inform

ation 
on 

pressures and im
pacts). 

��
Financial cost-recovery; 

   ��
E

nvironm
ental 

and
resource cost recovery; 

 
Financial 

im
plications 

of 
the 

selected 
program

m
e 

of 
m

easures 
 ��

Institutional m
echanism

 for 
cost-recovery; 

��
C

ontribution 
from

 
key 

w
ater 

uses 
(agriculture, 

households, 
industry) 

to 
the recovery of the costs 
of w

ater services. 
 

Im
plem

entation 
of 

A
rticle 9  

 

sts 
of 

asures 
nto the 
ss 

��
E

xisting cost inform
ation is collected for a 

range 
of 

m
easures. 

A
 

database 
easily 

accessible is developed. 
 

 
Selection 

of 
the 

program
m

e 
of 

m
easures, 

cost-
effectiveness analysis. 

current 
and

s 
that 

ed 
for 

?  

 
��

K
ey assum

ptions and inform
ation sources, 

com
putation m

ethods and uncertainty are 
m

ade transparent for all elem
ents of the 

analysis; 
��

Identification 
of 

key 
inform

ation 
and 

know
ledge 

m
issing 

for 
developing 

the 
econom

ic analysis for the program
m

e of 
m

easures 
and 

developm
ent 

of 
the 

integrated river basin plan; 
��

P
roposed data collection activities for filling 

gaps; 
��

A
ssessm

ent of the costs of data collection. 

��
K

ey 
assum

ptions 
and 

inform
ation 

sources,
com

putation m
ethods and 

uncertainty 
are 

m
ade 

transparent 
for 

all
elem

ents of the analysis; 

  

R
efining the econom

ic 
analysis of w

ater uses, 
ensuring 

the 
cost-

effectiveness analysis 
can be perform

ed and 
aid decision m

aking. 
��

Identification 
of 

key 
inform

ation 
m

issing 
for 

developing 
econom

ic 
analysis for integrated river 
basin plans; 

��
P

roposed 
data 

collection 
activities and related costs.
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Section 5 – M

aking the econom
ic analysis operational and ensuring 

C
oherency w

ith the O
verall Im

plem
entation Process 

 This Section brings attention to key issues related to developing 
the econom

ic analysis and the need to ensure coherency and 
integration w

ith the process of preparing R
iver B

asin M
anagem

ent 
Plans.  
 B

efore starting the econom
ic analysis itself (see Section 3), it is im

portant to ensure that you 
have defined the right process for undertaking this analysis. Y

ou w
ill need to carefully review

 
a series of issues so that you can deliver w

hat is expected from
 the econom

ic analysis so it 
aids decision-m

aking. S
om

e of these issues are rather straightforw
ard; others w

ill need 
further elaboration and discussions w

ith experts, w
ater m

anagers or stakeholders. O
verall, 

m
ost of w

hat is described in this S
ection w

ill need to be co-ordinated w
ith other experts and 

disciplines involved in the developm
ent of river basin m

anagem
ent plans.  

 
ISSU

ES TO
 FO

C
U

S O
N

 IN
C

LU
D

E…
 

                           
Look out! B

efore starting the econom
ic analysis, m

ake sure:  
��

That you know
 w

ho is going to use the inform
ation you produce, for w

hich 
purpose, and w

hat are the expectations vis-à-vis the econom
ic analysis; 

��
That you have enough financial and hum

an resources for undertaking the 
required econom

ic analysis and m
eet expectations. 

W
hich financial &

 hum
an resources are required and 

available for undertaking the econom
ic analysis? 

H
ow

 should the econom
ic analysis be integrated 

w
ith analyses from

 other disciplines and expertise? 

W
hich inform

ation is available today, and w
hat 

should be done to upgrade it to requirem
ents? 

W
hich output and indicators should be produced by 

the analysis for taking decisions and reporting? 

Starting the Econom
ic A

nalysis 

A
ssessing needs for the Econom

ic A
nalysis 

W
ho needs to “get involved” in carrying out and 

using the econom
ic analysis? 
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W

H
O

 N
EED

S TO
 G

ET IN
VO

LVED
 IN

 C
A

R
R

YIN
G

 O
U

T A
N

D
 U

SIN
G

 TH
E 

EC
O

N
O

M
IC

 A
N

A
LYSIS? 

 A
ssessing “w

ho needs to get involved” requires addressing som
e of the follow

ing questions: 
 �
�

W
ho w

ill be responsible for the econom
ic analysis?  

�
�

W
ho w

ill undertake the econom
ic analysis?  

�
�

W
ho w

ill provide input into the econom
ic analysis?  

�
�

W
ho w

ill control the quality of the econom
ic analysis?  

�
�

W
ho w

ill use the results of the econom
ic analysis?  

�
�

W
ho w

ill pay for the econom
ic analysis? 

 A
nsw

ers to these “W
ho” questions are likely to include a w

ide range of organisations, 
stakeholders and individuals according to questions. For exam

ple, experts from
 the M

inistry 
of E

nvironm
ent or other m

inistries (land planning, econom
ic affairs, agriculture, etc), experts 

from
 river basin agencies or regional authorities, m

anagers in charge of developing river 
basin 

m
anagem

ent 
plans, 

m
inistry 

heads 
of 

w
ater 

departm
ents, 

researchers 
and 

consultants, econom
ists and non-econom

ists, the public and a w
ide range of stakeholders 

that have developed expertise in specific fields (see Table 4) and are involved in w
ater 

m
anagem

ent.  
 D

eveloping a stakeholder analysis w
ith possible involvem

ent of key stakeholders can be an 
appropriate step for finding answ

ers to these questions (see Annex C
2). It also helps in 

identifying key steps in the analytical process w
hen involvem

ent or input from
 specific 

stakeholders is required (different “W
ho” for different steps).  

  Inform
ation, consultation and participation is a requirem

ent of the D
irective – it w

ill 
also m

ake im
plem

entation m
ore effective  

Article 14 prom
otes the active participation of all interested parties in the developm

ent of 
R

iver B
asin M

anagem
ent P

lans, and requires M
em

ber S
tates to inform

 and consult the 
public. S

takeholder participation is im
portant as it can fulfil m

any functions:  

��
D

eveloping a process agreed by all w
ill increase the legitim

acy of its outcom
e; 

��
S

takeholders can be a useful source of inform
ation and have expertise of direct use for 

the econom
ic analysis (see Table 4);  

��
S

urveys of the public can be useful to understand how
 people value im

provem
ents in the 

environm
ent 

and 
quality 

of 
our 

w
aters, 

and 
how

 
far 

they 
are 

ready 
to 

pay 
for 

environm
ental im

provem
ents; 

��
P

ublic involvem
ent and the netw

ork of partners developed through participation can be 
useful to develop a sense of ow

nership over the R
iver B

asin M
anagem

ent P
lans and m

ay 
increase the effectiveness of m

easures taken to m
eet the D

irective’s objectives. 
The D

irective only specifies key dates for consultation, but rightly does not specify 
dates for the participation process, as this w

ill depend on local institutions and socio-
econom

ic set-up. H
ow

ever, it w
ill be im

portant to start the participation process early 
(eg. as part of the characterisation of the river basin before 2004) to im

prove its 
effectiveness. 
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 Table 4 – K
ey Stakeholders can be a Very Im

portant Source of Inform
ation and 

Expertise 
 K

ey Stakeholders 
W

here they can help w
ith inform

ation and expertise 
W

ater Service Suppliers 
�
�
�
�
�
�

C
haracterising w

ater services; 
A

ssessing costs &
 recovery of financial costs; 

D
eveloping trends in w

ater service investm
ents. 

Experts 
from

 
M

inistries 
(agriculture, 

transport, 
planning, finance…

) - 

�
�
�
�

C
haracterising w

ater uses and their econom
ic im

portance; 
A

ssessing changes in key national and regional policies and 
drivers for the trend analysis; 

�
�

D
efining coherent m

ethodologies for assessing key variables at 
M

em
ber S

tate level. 
Environm

ental N
G

O
s 

�
�
�
�
�
�

Identifying key environm
ental issues; 

A
ssessing environm

ental im
pacts and costs; 

D
eveloping m

ethodologies for estim
ating environm

ental costs 
and benefits. 

Econom
ic 

sectors 
(farm

ers, 
industrialists, etc) 

�
�
�
�
�
�

Assessing trends in econom
ic sectors; 

Identifying possible m
easures and assess their costs; 

P
roviding input into the assessm

ent of disproportionate costs. 
R

esearchers/Experts 
�
�
�
�
�
�
�
�

�
�
�
�

A
ssessing key policies/drivers for the trend analysis; 

A
ssessing im

pact of such policies on pressures; 
A

ssessing im
pact of clim

ate change; 
A

ssessing the im
pact of pressures on w

ater status (e.g. via 
m

odelling); 
A

ssessing effectiveness of m
easures; 

A
ssessing environm

ental and resource costs. 
Stakeholders/civil 
society/public 

�
�
�
�

�
�

�
�

A
ssessing changes in key policies/drivers for the trend analysis; 

A
ssessing 

(local, 
regional, 

national) 
priorities 

vis-à-vis 
w

ater 
quality im

provem
ents; 

P
roviding input into the assessm

ent of disproportionate costs and 
analysis aim

ed at explaining derogation; 
P

roviding input into the assessm
ents of socio-econom

ic im
pacts 

and costs. 
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  Illustrations - Building on the know
ledge from

 stakeholders and the public for 
undertaking the econom

ic analysis 
 There are different approaches for integrating stakeholders’ and public concerns and 
know

ledge into the econom
ic analysis.  

 �
�

Q
uestionnaire surveys and stakeholder focus groups have been used for investigating 

the econom
ic values placed on a w

etland surrounding K
alloni Bay on the Island of 

Lesvbos
3 in G

reece (see A
nnex E);  

�
�

Public forum
s follow

ed by individual interview
s (around 1,500) have been organised by 

the French W
ater A

gency A
rtois-Picardie

4 in 1999/2000. The m
ain objectives w

ere the 
identification of key w

ater m
anagem

ent issues in the river basin (as part of the 
assessm

ent of a baseline scenario), the identification of the m
ain potential costs linked to 

future w
ater policy and the ranking of possible future policy options;  

�
�

A
 stakeholder analysis w

as perform
ed in tw

o research projects in France
5,6 as the 

prelim
inary step of the econom

ic analysis in a w
atershed to m

ap actors, the m
ain interest 

at stake and existing conflicts over w
ater use. The know

ledge and inform
ation obtained 

from
 stakeholders proved useful in identifying specific w

ater m
anagem

ent issues and 
potential m

easures of direct relevance for a follow
-up cost-effectiveness analysis but that 

had not been envisaged by experts;  
�
�

From
 the scoping activity in the R

ibble case study (see A
nnex E), key issues of relevance 

for im
plem

enting the consultation and participation w
ere identified. O

verall, it is 
essential to: (i) focus on w

hy, w
hen, w

here and how
 stakeholders should be consulted 

and involved; (ii) to relate the consultation process to the specific decision-m
aking 

contexts and processes in the W
FD

 (be it national, regional or local); (iii) To take account 
of the boundaries these different decision m

aking levels place on the consultation; (iv) to 
take account of resource constraints, both for the authorities and stakeholders, to 
carrying our the consultation process; and 

�
�

Input from
 stakeholders w

as collected in the C
idacos (see A

nnex E) case study for 
discussing w

hether costs estim
ated as a result of the cost-effectiveness analysis could be 

considered as disproportionate. A
long sim

ilar lines, a panel of experts w
as used in the 

Scheldt (see A
nnexes D

1 and E) case study to assess w
hether the costs of m

easures for 
reaching the ecological objectives in the Scheldt estuary w

ere disproportionate or not.  

                                                 
3 Skourtos, M

.S., K
ontogianni, A

., Langford I.H
., Batem

an I.J and S. G
eorgiou. 2000. Integrating stakeholder analysis 

in non-m
arket valuation of environm

ental assets. C
SERG

E W
orking Paper G

EC
 2000-22, U

nited K
ingdom

 
4 A

gence de l’Eau A
rtois-Picardie. 2001. U

n débat public sur l’Eau. 
5 G

arin, P., Rinaudo J.D
. and J. Rulhm

an. 2001. Linking expert evaluation w
ith public consultation to design w

ater 
policy at the w

atershed level. Proceedings of the W
orld W

ater C
ongress, 15-19 O

ctober 2001. IW
A

, Berlin.  
6 Rinaudo, J.D

. and P. G
arin. 2002. Participation du public et planification de la gestion de l’eau: nouveaux enjeux 

et élém
ents de m

éthode. A
ctes de la C

onférence D
irective C

adre et eaux souterraines, 13 et 14 M
ars 2002. SH

F, 
Paris.  
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H

O
W

 SH
O

U
LD

 TH
E EC

O
N

O
M

IC
 A

N
A

LYSIS B
E IN

TEG
R

A
TED

 W
ITH

 
A

N
A

LYSES FR
O

M
 O

TH
ER

 D
ISC

IPLIN
ES A

N
D

 EXPER
TISE? 

 U
p until recently, econom

ic analyses, if at all developed, are often undertaken in isolation 
from

 other analyses and expertise. B
y contrast, the W

ater Fram
ew

ork D
irective requires that 

econom
ics be integrated w

ith other disciplines and expertise for developing R
iver B

asin 
M

anagem
ent P

lans. This m
eans the econom

ic analysis w
ill build on key inputs from

 other 
disciplines and expertise, as show

n in the Table 5 below
. 

 Table 5 - Integration of econom
ics w

ith other disciplines and expertise for developing 
R

iver B
asin M

anagem
ent Plans 

 
K

ey Inputs from
 the Econom

ic 
A

nalysis 
Steps 

K
ey inputs from

 other 
D

isciplines 
E

conom
ic analysis of w

ater uses; 
A

ssess trends and baseline 
scenario; 
Assess cost-recovery levels. 

Step 1 
C

haracterising R
iver 

Basins 

A
ssess key pressures and 

im
pacts (Annex II); 

A
nalyse point source and 

diffuse pollutions; 
Investigate future trends in key 
pressures. 

If no gap, estim
ate total costs of 

basic m
easures of baseline. 

 

Step 2 
Identifying S

ignificant 
W

ater M
anagem

ent 
Issues 

�
�

A
ssess the im

pact of trends in 
pressures on w

ater status; 
A

ssess environm
ental 

objectives and physico-
chem

ical, hydrom
orphological 

and biological indicators; 
A

ssess gap in w
ater status; 

Identifying key pressures 
causing this gap. 

Identify potential m
easures and 

assess their costs; 
C

ost-effectiveness analysis; 
E

conom
ic input into the 

justification of derogation; 
Assess cost-recovery levels; 
E

conom
ic/financial im

pact of 
proposed program

m
e of 

m
easures. 

Step 3 
Identifying M

easures 
and E

conom
ic Im

pact 

Identify potential m
easures and 

assess their technical 
feasibility; 
A

ssess the effectiveness of 
individual m

easures/com
bined 

m
easures; 

A
ssess the rem

aining 
environm

ental im
pact. 

�
�
�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�
�
�

�
�

�
�
�
�

�
�
�
�

�
�

�
�

�
�

  

 

Look 
out! 

D
esignating 

heavily 
m

odified 
w

ater 
bodies 

and 
justifying 

derogation 
The 

designation 
of 

heavily 
m

odified 
w

ater 
bodies 

or 
the 

justifications 
of 

derogation from
 the D

irective’s objectives are areas w
here the interaction 

betw
een technical/biophysical and econom

ic expertise are key to the analysis. 
For exam

ple, the designation of heavily m
odified w

ater bodies requires (see 
Annex D

2b): 
 �
�

A
n assessm

ent of the im
pact on existing uses of returning to natural 

conditions; and 
�
�

The 
com

parison 
betw

een 
the 

existing 
m

odification 
and 

alternatives 
for 

providing the sam
e beneficial objectives in term

s of their technical feasibility, 
their environm

ental im
pact and their econom

ic im
pact (investigating the 

costs of different alternatives versus the existing m
odification). 
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  W
hat does “integrating econom

ics w
ith other disciplines” m

ean in practice? 
 �
�

U
nderstanding each other!! 

 �
�

A
greeing on com

m
on definitions;  

 �
�

A
greeing on a com

m
on representation (i.e. characterisation) of the river basin 

investigated, i.e. the spatial structure of the river basin, the key spatial units (either 
based on hydrological or econom

ic variables) and the level at w
hich biophysical and 

econom
ic indicators w

ill be com
puted and can be com

pared; 
 �
�

D
eveloping a com

m
on baseline scenario for the river basin, i.e. how

 w
ill the river 

basin and its key pressures evolve up to 2015 taking account of policies and m
easures 

already planned. The developm
ent of the baseline w

ill require econom
ic expertise (e.g. 

analysis of changes in m
acro-econom

ic/sectoral policies, trends in investm
ents, trends in 

w
ater dem

and) and technical/biophysical expertise (e.g. changes in key pressures and 
land-use, im

pact on w
ater status of changes in pressures and planned investm

ent). S
ee 

for 
exam

ple 
the O

ise 
case 

study 
(see 

Annexes 
D

1 
and 

E
) 

that 
deals 

w
ith 

the 
developm

ent of baseline scenario;  
 �
�

U
ndertaking the appraisal of m

easures jointly, e.g. the cost-effectiveness analysis as 
illustrated by the Scheldt, the C

idacos, the R
ibble (see Annexes D

1 and E
) or the 

D
augava

7 (see Annex D
1) case studies, or the disproportionate cost analysis and the 

assessm
ent of possible objective derogation as illustrated by the Scheldt or the A

lsace 
(see Annexes D

1and E
) case studies;  

 �
�

D
eveloping com

m
on inform

ation and databases that are geo-referenced (use of 
G

eographic Inform
ation S

ystem
s) – This is rather new

 for m
ost econom

ists that rarely 
integrate spatial dim

ensions into their analysis and databases. S
ee for exam

ple the 
C

orfu case study (see Annex E
) that has integrated biophysical and econom

ic data into a 
com

m
on G

eographic Inform
ation S

ystem
 (G

IS
). 

                                                       
7 Ilona K

irhensteine. 2002 (forthcom
ing). D

eveloping river basin m
anagem

ent plans in the D
augava river basin (Latvia). 

Proceedings of the Lille III C
onference.  
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  The econom
ics G

uidance D
ocum

ent should be linked w
ith other G

uidance D
ocum

ents 
produced by w

orking groups of the C
om

m
on Im

plem
entation Strategy 

 S
everal w

orking groups created in the context of the C
om

m
on Im

plem
entation S

trategy are 
developing or have developed G

uidance D
ocum

ents for supporting experts in European 
U

nion M
em

ber S
tates and candidate countries in their im

plem
entation tasks. It is im

portant 
that these G

uidances are used in a coherent and co-ordinated m
anner. O

f particular 
relevance to the econom

ic analysis and its integration w
ith other disciplines and expertise 

are: 
 �
�

The G
uidance on B

est practices in river basin planning (W
FD

 Technical R
eport N

o. 2) 
that provides the overall fram

ew
ork for developing integrated river basin m

anagem
ent 

plans;  
 �
�

The G
uidance on Inform

ation, consultation and participation of the public and 
stakeholders (W

FD
 C

IS
 G

uidance D
ocum

ent N
o. 8) that provides m

ethodological and 
illustrative elem

ents of direct use for involving stakeholders and ensuring the econom
ic 

analysis produces pertinent results for inform
ation and consultation of the public;  

 �
�

The 
G

uidance 
of 

the A
nalysis of pressures and im

pacts 
(W

FD
 

C
IS

 
G

uidance 
D

ocum
ent N

o. 3) that needs to link w
ith the present G

uidance D
ocum

ent for producing by 
2004 a joint and coherent characterisation of the river basin as required by A

rticle 5 of the 
W

ater Fram
ew

ork D
irective; and 

 �
�

The G
uidance on the Identification and designation of H

eavily M
odified W

ater 
B

odies 
(W

FD
 

C
IS

 
G

uidance 
D

ocum
ent 

N
o. 

4) 
w

here 
technical, 

biophysical 
and 

econom
ic expertise and analyses are com

bined for designating heavily m
odified w

ater 
bodies. 

 S
ee Annex A for a list of W

orking G
roups and G

uidance D
ocum

ents. 
  

W
H

IC
H

 IN
FO

R
M

A
TIO

N
 IS A

VA
ILA

B
LE TO

D
A

Y, A
N

D
 W

H
A

T SH
O

U
LD

 B
E 

D
O

N
E TO

 U
PG

R
A

D
E IT TO

 R
EQ

U
IR

EM
EN

TS? 
 The availability of econom

ic inform
ation is key to the usefulness of the econom

ic analysis in 
the characterisation of river basins and the developm

ent of R
iver B

asin M
anagem

ent P
lans.  

 C
hecklist for assessing existing inform

ation, its quality and existing gaps  

�
�

W
hich inform

ation is available?  
�
�

W
ho has collected the inform

ation?  
�
�

W
ho has the inform

ation? (organisation, person) 
�
�

Is it accessible? To everybody, to selected experts/governm
ent departm

ents? 
�
�

A
t w

hich costs? 
�
�

A
t w

hich spatial scale is the inform
ation available?  

�
�

For w
hich year(s) or period?  

�
�

W
hat is the quality of the inform

ation?  
�
�

W
hat are the levels of confidence attached to the available inform

ation?  
  A

lthough 
the 

W
ater 

Fram
ew

ork 
D

irective 
provides 

clear 
deadlines 

for 
reporting, 

the 
econom

ic 
analysis 

rem
ains 

an 
iterative 

process 
w

ith 
constant 

im
provem

ents 
in 

the 
inform

ation base, m
ethodology and expertise. If the “right” inform

ation (i.e. the required 
variable at the required spatial and tem

poral scales w
ith an “acceptable” uncertainty) is not 

available today for supporting decisions, proxies or benchm
ark values should be used to 
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 provide first rough answ
ers. H

ow
ever, as im

portant as undertaking the analysis itself are: 
 �
�

To be transparent and clearly report on the quality and uncertainty of the inform
ation 

used and on the assum
ptions m

ade for doing the analysis; and 
�
�

To identify key data gaps and plan activities for collecting m
issing inform

ation and 
im

proving the analysis. For exam
ple, the econom

ic analysis of w
ater uses delivered for 

2004 w
ill likely need to be updated and upgraded at a later stage for supporting a robust 

cost-effectiveness analysis for defining the program
m

e of m
easure. 

 

 

Look out! Inform
ation for the econom

ic analysis m
ay be difficult to access 

due to confidentiality requirem
ents 

The area of w
ater services is becom

ing increasingly com
petitive w

ith large w
ater 

service providers com
peting across borders. Inform

ation about w
ater dem

and and 
investm

ents m
ight be considered com

m
ercially sensitive and w

ill therefore risk not 
being provided, even though they represent key input for the econom

ic analysis.  

�
�

Early in the process, it is im
portant to identify w

ho is holding exclusive 
com

m
ercial inform

ation and w
hether confidentiality issues are at stake. 

The identification of aggregation levels/scales w
here confidentiality is not 

an 
issue 

anym
ore 

but 
w

here 
inform

ation 
is 

still 
relevant 

for 
w

ater 
m

anagem
ent w

ill be key to discussions w
ith relevant stakeholders. A

lso, 
the signing of non-disclosure agreem

ents m
ay help lifting confidentiality 

constraints.  
H

ow
ever, 

accessing 
publicly 

ow
ned 

inform
ation 

m
ay 

also 
be 

a 
difficult 

task 
requiring specific agreem

ents w
ith organisations or individuals.  
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  Illustrations 
- 

W
hich 

inform
ation 

for 
the 

econom
ic 

analysis? 
From

 
existing 

constraints to filling the gaps 
 C

ase studies undertaken in the different countries for supporting the developm
ent of the 

present G
uidance have show

n that the availability of econom
ic-inform

ation is likely to 
represent a short-term

 constraint for undertaking the econom
ic analysis. This is particularly 

true for environm
ental and resource costs inform

ation (e.g. not available at all in the C
orfu 

(see A
nnex E) and V

ouga (see A
nnex E) case studies), but it is also valid for m

ore general cost 
inform

ation that rem
ains incom

plete, piecem
eal and unevenly spread in space and tim

e.  
 O

f im
portance, how

ever, is to carefully review
 existing inform

ation sources prior to 
launching any new

 data collection (as this m
ay prove costly). The M

iddle-R
hein case study 

(see A
nnex E), for exam

ple, illustrated that inform
ation required for assessing cost-recovery 

is available w
ith existing statistics in the pilot area considered. Sim

ilarly, effectiveness 
inform

ation for m
easures aim

ed at reducing w
ater dem

and for households and industry w
as 

collected for the Scheldt case study (see A
nnex E) from

 relevant w
ater supplier, industry and 

environm
ental N

G
O

s.  
 In m

any cases, different elem
ents of econom

ic inform
ation are not available at spatial scales 

of relevance to w
ater m

anagem
ent. M

ost econom
ic inform

ation linked to w
ater services in 

the V
ouga case study (see A

nnex E) is available for different adm
inistrative units (m

unicipal, 
regional). Thus, consistent criteria m

ust be developed to partition m
unicipal and regional 

values into river basin/sub-basins values. M
oreover, as stressed for exam

ple by the D
augava 

case study
8, it m

ay be difficult and tim
e-consum

ing to collect the inform
ation available for 

countries w
ith a w

ide range of private and public organisations.  
 The C

orfu case study (see A
nnex E) illustrated how

 a G
eographic Inform

ation System
 could 

be developed to com
bine biophysical, clim

atic, land use and econom
ic inform

ation. In 
addition to their presentation and analytical capabilities, such system

s m
ay help allocating 

values obtained for adm
inistrative units into inform

ation of relevance for w
ater/river basin 

units.  
  

W
H

IC
H

 FIN
A

N
C

IA
L A

N
D

 H
U

M
A

N
 R

ESO
U

R
C

ES A
R

E R
EQ

U
IR

ED
 A

N
D

 
A

VA
ILA

B
LE FO

R
 U

N
D

ER
TA

K
IN

G
 TH

E EC
O

N
O

M
IC

 A
N

A
LYSIS? 

 C
ollecting 

inform
ation, 

analysing 
it, 

involving 
stakeholders, 

integrating 
experts 

and 
disciplines, producing reports and providing input into inform

ation and consultation activities 
is 

likely 
to 

require 
m

oney 
and 

people, 
both 

resources 
being 

scarce 
in 

m
any 

w
ater 

adm
inistrations of both E

uropean U
nion M

em
ber S

tates and candidate countries.  
 E

nsuring that available resources m
atch required ones is key to avoid false expectations and 

disappointm
ents. If resources are not there, it is im

portant to clearly assess and agree on 
priorities w

ith other experts, stakeholders and organisations involved in/responsible for the 
developm

ent 
of 

river 
basin 

m
anagem

ent 
plans 

and 
the 

im
plem

entation 
of 

the 
W

ater 
Fram

ew
ork D

irective.  
                                                   
8 – Ilona K

irhensteine. 2002 (forthcom
ing). D

eveloping river basin m
anagem

ent plans in the D
augava river basin 

(Latvia). Proceedings of the Lille III C
onference.  
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Look out! C

onducting the econom
ic analysis can be costly  

D
o not underestim

ate the resources required for developing the right process for 
the econom

ic analysis, i.e. assessing the dem
and for econom

ic input into the 
decision-m

aking 
process 

and 
inform

ation/consultation 
activities. 

H
ow

ever, 
financial resources for developing the econom

ic analysis w
ill rem

ain m
inim

al as 
com

pared 
to 

those 
required 

for 
im

plem
enting 

m
easures 

for 
achieving 

the 
environm

ental objectives of the D
irective! 

 
Look out! C

apacity-building w
ill be key to ensuring success  

A
pplied and practical econom

ic expertise is rare, both in E
uropean U

nion M
em

ber 
S

tates and in candidate countries! Thus, capacity-building activities m
ay be 

required very early in the W
ater Fram

ew
ork D

irective im
plem

entation process for 
ensuring tim

ely delivery of the econom
ic analysis requirem

ents of the D
irective. 

 
W

H
IC

H
 O

U
TPU

T A
N

D
 IN

D
IC

A
TO

R
S SH

O
U

LD
 B

E PR
O

D
U

C
ED

 B
Y TH

E 
EC

O
N

O
M

IC
 A

N
A

LYSIS FO
R

 TA
K
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G

 D
EC
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N

S A
N

D
 R

EPO
R

TIN
G

? 
 The W

ater Fram
ew

ork D
irective has specific reporting obligations w

ith regards to the 
econom

ic analysis (Table 6). M
ost of these obligations refer to com

puted indicators at the 
scale of the river basin or river basin district. The assessm

ent of the dem
and from

 policy 
m

akers and the public (i.e. w
hich inform

ation and output do you w
ant from

 the econom
ic 

analysis) is likely to yield com
plem

entary reporting requirem
ents in term

s of the type of 
indicators and the spatial and tem

poral scale at w
hich these indicators need to be com

puted. 
 Table 6 - W

FD
 reporting obligations w

ith regards to econom
ic analysis 

C
om

ponent of the 
econom

ic analysis  
R

eporting 
requirem

ents 
defined 

in 
the 

W
ater Fram

ew
ork D

irective 
Possible 

interest 
from

 
w

ater 
m

anagers, 
policy 

m
akers, 

stakeholders and the public 
C

haracterisation 
and trend analysis 

��
E

conom
ic im

portance of w
ater uses (R

B
); 

��
Trends in key drivers and pressures, e.g. 
w

ater supply and w
ater dem

and (R
B

); 
��

W
hen 

required: 
trends 

in 
investm

ents 
(R

B
). 

��
C

urrent 
econom

ic 
im

portance 
and likely trends of key econom

ic 
sectors and policy driver in the 
river 

basin 
(R

B
, 

S
R

B
, 

SE
S

, 
S

W
U

). 
Econom

ic analysis 
for 

selecting 
m

easures 

��
Total 

costs 
of 

cost-effective 
set 

of 
m

easures (R
B

); 
��

B
enefits 

and 
costs 

of 
alternatives 

m
easures 

in 
case 

of 
derogation 

(W
B

, 
possibly S

R
B

). 

��
B

enefits 
(econom

ic, 
social, 

environm
ental) 

of 
proposed 

m
easures (R

B
/S

R
B

/E
S

/S
E

S
); 

��
B

udgetary requirem
ents (R

B
); 

��
Im

pact on specific econom
ic and 

social 
groups 

(S
E

S
, 

specific 
users). 

A
ssessing 

cost-
recovery 

and 
pricing 
 

��
C

ost-recovery for w
ater services (R

B
); 

��
C

ontribution 
of 

w
ater 

uses 
(agriculture, 

industry, 
households) 

to 
cost-recovery 

(R
B

/E
S

); 
��

Social, 
econom

ic 
and 

environm
ental 

im
pact 

for 
justifying 

proposed 
cost-

recovery (R
B

/E
S

). 

��
C

ost-recovery 
for 

key 
sub-

sectors (e.g. a specific polluting 
industrial 

sector 
or 

sub-
agricultural sector) (S

R
B

, S
E

S
); 

��
C

urrent 
and 

proposed 
role 

of 
pricing 

as 
incentive 

(S
E

S
, 

specific users). 
K

ey 
assum

ptions 
and 

inform
ation 

use 

��
Q

uality and uncertainties of inform
ation used and assum

ptions m
ade (R

B
); 

��
P

roposed data collection (and related costs) for filling key inform
ation gaps (R

B
, 

possibly national proposals). 
S

cale issues for reporting 
R

B
 = river basin; S

R
B

 = sub-river basin or coherent group of w
ater bodies; E

S
 = econom

ic 
sector; S

E
S

 = sub-econom
ic sector; W

B
 = specific w

ater body; S
W

U
 = significant w

ater use   
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�
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�

�
�
�
�
�
�
�
�

�
�

�
�
�
�
�
�

�
�

�
�
�
�
�
�

 A
ssessing the feasibility of the econom

ic analysis: a pre-requisite to the econom
ic 

analysis for increasing chances of success? 
 The objectives of a feasibility study are to prepare the econom

ic analysis through:  
��

A
ssessing w

hether the proposed econom
ic approach can be m

ade operational; 
��

E
valuating the consistency of the proposed approach w

ith other activities and processes 
developed for supporting the developm

ent of river basin m
anagem

ent plans; 
��

Identifying key steps that need to be follow
ed for rem

oving constraints and problem
s likely 

to be faced w
hen undertaking the econom

ic analysis. 
 K

ey issues investigated during the activity include (list non-exhaustive): 

1. Inform
ation and know

ledge 
W

hat are the inform
ation and know

ledge requirem
ents for undertaking the econom

ic analysis?  
W

hich output (e.g. indicators com
puted at specific spatial scales) is expected from

 the econom
ic 

analysis and for w
hich purpose (taking a decision, inform

ing, reporting, etc)?  
W

hich inform
ation and know

ledge is currently available and accessible?  
H

ow
 is econom

ic and technical inform
ation integrated? 

W
hat are the current gaps in inform

ation and know
ledge for undertaking the analysis?  

W
hat are possible m

eans (short-term
, long-term

) for reducing these gaps? 

2. R
esources required for undertaking the econom

ic analysis  
W

hich hum
an and financial resources are required for undertaking the econom

ic analysis w
ithin the 

required tim
efram

e?  
W

hich are the hum
an and financial resources effectively available?  

W
hat are the gaps in hum

an and financial resources?  
W

hat are possible m
eans (short-term

, long-term
) for overcom

ing these gaps? 

3. Inform
ation and consultation of the public, participation of stakeholders 

W
hich consultation and participation m

eans are required for undertaking the econom
ic analysis and 

dissem
inating its results?  

W
hat are the existing inform

ation, consultation and participation m
eans?  

W
hat are the gaps in inform

ation, consultation and participation m
eans?  

W
hat are possible options (short-term

, long-term
) for overtaking existing constraints? 

 This 
assessm

ent 
should 

be 
based 

on 
review

s 
of 

existing 
reports, 

docum
ents 

and 
inform

ation/databases and on interview
s w

ith key experts, stakeholders and decisions m
akers. 

It can focus on a single representative river basin or have a m
ore national focus. W

orkshops for 
sharing results of this assessm

ent w
ith a w

ider audience can prove useful in validating the 
results, identifying other solutions for rem

oving constraints and announcing the forthcom
ing 

econom
ic analysis.  

 Exam
ples of Term

s of R
eference for a feasibility study are presented in A

nnex C
. 

 

 

Look out! The feasibility study should be a shared activity  
A

lthough proposed here in relation to the econom
ic analysis, econom

ists and non-
econom

ists should be undertaking this assessm
ent jointly for the entire appraisal 

system
 aim

ed at developing integrated R
iver B

asin M
anagem

ent P
lans.  
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Section 6 – C

onclusion: W
hat lies ahead? 

  A
s a w

ay of conclusion, this Section looks at w
hat rem

ains to be done 
for im

plem
enting the D

irective and by w
hen, both by M

em
ber States in 

each R
iver Basin and in a cooperative m

anner, at the European level. 
 

A
 C

R
ITIC

A
L PA

TH
 A

N
A

LYSIS TO
 D

ETER
M

IN
E K

EY LA
N

D
M

A
R

K
S

 
 2004 is the next key date for the im

plem
entation of the econom

ic elem
ents of the D

irective. It 
m

ay feel that it is a long tim
e aw

ay, but it really is already tom
orrow

. W
hen looking at w

hat 
needs to be done by then and w

alking backw
ards, one m

ight quickly realise that som
e of the 

steps should have really been initiated…
 the day before yesterday! 

 A
 big task lies ahead: start early! 

 To m
ake sure they m

eet the D
irective’s deadlines, M

em
ber S

tates and candidate countries 
m

ay w
ant to carry out a “critical path analysis”, to identify w

hat needs to be done by w
hen 

and to logically link the econom
ic analysis w

ith other activities required for the R
iver B

asin 
M

anagem
ent P

lans.  
 Figure 5 lays out a generic fram

ew
ork for such critical path analysis. The tim

e needed for 
gathering 

inform
ation 

and 
consulting 

the 
public 

w
ould 

of 
course 

depend 
on 

local 
circum

stances, on the availability of inform
ation and on existing institutional structures. 

Therefore, each country w
ould need to tailor this fram

ew
ork to its needs.  

 Figure 5 highlights a num
ber of im

portant points about the D
irective’s tim

ing:  
 �
�

To m
eet the 2004 requirem

ents, significant econom
ic analysis w

ill have to take place. 
S

om
e of this analysis feeds into each other: for exam

ple, the prospective analysis of 
pressures needs to be com

pleted by 2004 to enable the determ
ination of the business as 

usual (B
A

U
) scenarios and identify w

ater bodies w
here risk of non-com

pliance is likely to 
occur. This co-ordination w

ith experts in charge of determ
ining im

pacts and pressures w
ill 

be crucial and planning ahead the scheduling of those tasks w
ill allow

 avoiding any 
undue delays;  

 �
�

D
eadlines for the com

pletion of the econom
ics tasks required by the D

irective are 
skew

ed tow
ards the end the R

iver B
asin M

anagem
ent P

lan (R
B

M
P

) period (2009). 
H

ow
ever, long lead tim

es are required to com
plete these tasks and a num

ber of 
im

portant activities m
ust be carried out w

ell in advance to achieve those ultim
ate 

deadlines; and 
 �
�

For som
e types of analysis (such as the business as usual, cost-effectiveness and 

disproportionate costs analyses), it m
ight be preferable to first carry out a sim

ple 
analysis, follow

ed by a m
ore in-depth analysis in the m

ost contentious cases. This m
eans 

that the sim
plest analyses m

ight need to be carried out early on, w
hich raises again 

tim
ing issues. 
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  K
ey activities 

2002 
2003 

2004 
2005 

2006 
2007 

2008 
2009 

2010 
 

1.3 A
ssessing current pricing policies

> R
eport on extent of current 

recovery of costs

1.2 Projecting trends in key indicators 
and drivers up to 2015
> C

onstruct BA
U

 scenario for pressures
(prospective analysis) –

R
efine beyond

2004!

2.1 T
ranslating the forecast analysis of pressures 

into a forecast of im
pacts and identifying gaps 

in w
ater status in 2015

2.2a If there is a ‘gap’
> D

efine m
ain pressures to identify 

possible m
easures

> Scope im
pacts/concerns about 

m
easures

3.1Evaluating the costs and effectiveness 
of potential m

easures
> D

evelop database on costs and effectiveness
on m

easures
> Identify potential m

easures 
> Estim

ate costs and effectiveness of m
easures

in R
iver Basin

1.1 A
ssessing the econom

ic significance 
of w

ater uses
> Identify w

ater uses and services by 
econom

ic sector

> C
onduct an econom

ic analysis of w
ater uses

> Identify econom
ically significant species

Im
press

Im
press

Im
press

ST
EP 1

ST
EP 3

Identify areas w
here cost-recovery m

ay be an issue
C

onsider w
hether derogation m

ay have to be required 
in the future

D
ecide w

hich 
issues to 
focus on for 
further 
analysis

ST
EP 2

Im
press

Im
press

2.2b If there is no
‘gap’

> Estim
ate the cost of basic m

easures      

3.4 A
ssessin

g th
e fin

an
cial im

p
lem

entation
 of 

p
rogram

m
es of m

easu
res

>
 A

ssess socio-econom
ic and

 d
istribu

tional 
im

pact of the selected
 P

M
>

 A
ssess financial and

 bu
d

getary im
plications

of the selected
 program

m
e 

>
 A

ssess potential im
pact of cost recovery

and
 incentive pricing –

T
his is a follow

-up 
to Step 1.3!

3.2 C
on

stru
ctin

g a cost-effective p
rogram

m
e 

of m
easu

res (P
M

)
>

 A
ssess and

 rank cost-effectiveness 
>

 C
onstru

ct PM
 and

 estim
ate total costs

>
 C

ollate all separate R
iver B

asin cost-effectiveness 
analyses to assess m

easu
res at a national level

K
ey to sym

b
ols:
T

im
e requ

ired
 for the econom

ics assessm
ent activity

T
im

e requ
ired

 for the consu
ltation p

rocess

3.3 E
valu

atin
g w

h
eth

er costs are d
isp

rop
ortion

ate 
>

 A
ssess total costs and

 environm
ental 

benefits (if appropriate) 
>

 R
ed

efine PM
 accord

ingly and
 propose

w
ater bod

ies for d
erogation

>
 C

alcu
late total d

iscounted
 costs of 

revised
 P

MD
irective requ

irem
ent

Internal d
ead

line necessary for tim
ing econom

ic activities

C
onsid

erations for p
olicy-m

akers

P
hasing in and

 refinem
ent of econom

ic assessm
ent 

activity

O
th

er activities req
u

irin
g econ

om
ics

>
 D

esignate H
M

W
B

>
 E

conom
ic inpu

t into d
erogation linked

to new
 m

od
ification/

activity
H

M
W

B

Judge w
hether costs 

appear disproportionate

E
xp

ertise

Footnote:

C
ooperation w

ith other expertise/discipline is required.  H
M

W
B

 =
Identification and designation of heavily m

odified w
ater bodies; IM

P
R

E
SS =

 A
nalysis of 

pressures and im
pact.

Figure 5 - Proposed K
ey Steps of the C

ritical Path 

Econom
ic analysis 

of w
ater uses

Interim
 overview

 
of  significant 

w
ater m

gm
t issues

R
egister of 

Protected A
reas

Publish R
BM

Ps
and establish 
PM

 in each 
R

iver Basin

Publish and 
consult on draft 
R

BM
P

Im
p

le-
m

en
t 

p
ricin

g 
p

rovision
s
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K

EY ISSU
ES R

EM
A

IN
 TO

 B
E EXPLO

R
ED

…
 

 The preparation of this G
uidance D

ocum
ent has highlighted som

e outstanding issues that 
w

ill need to be further exam
ined in the years leading up to the river basin m

anagem
ent 

plans. A
lthough the application of the G

uidance and the carrying out of the econom
ic 

analysis by 2004 w
ill help develop a practical know

ledge base, som
e m

ethodological issues 
are likely to require m

ore tim
e for in-depth research and analysis integrating technical and 

econom
ic 

expertise. 
S

elected 
issues 

can 
already 

be 
identified 

as 
requiring 

further 
m

ethodological developm
ent, for exam

ple: 
 �
�

H
ow

 to assess environm
ental and resource costs: how

 can m
ethods for assessing 

environm
ental costs (developed at an academ

ic level) be m
ade operational in the context 

of the developm
ent of river basin m

anagem
ent plans?  

 �
�

H
ow

 to deal w
ith uncertainty: w

hich approaches can be proposed to w
ater m

anagers for 
integrating uncertainty into decision m

aking, and for developing adequate com
m

unication 
on uncertainty tow

ards the public and stakeholders? 
 �
�

H
ow

 to assess the effectiveness of m
easures or com

bination of m
easures: clearly, this 

issue departs from
 the scope of pure econom

ics. B
ut it w

ill need to be solved to ensure 
cost-effectiveness analysis can be perform

ed; 
 �
�

H
ow

 to assess the direct and indirect econom
ic im

pact of a range of m
easures on key 

econom
ic sectors? (e.g. industrial and agricultural econom

ic sectors/sub-sectors). 
 

…
A

N
D

 B
EFO

R
E YO

U
 JU

M
P, R

EM
EM

B
ER

: YO
U

 A
R

E N
O

T A
LO

N
E! 

 O
verall, using the present G

uidance w
ill help in developing practical experience, w

ill increase 
the know

ledge base and w
ill develop capacity in the integration of econom

ics into w
ater 

m
anagem

ent and policy. A
s m

uch w
ork lies ahead, the process that has been launched at 

the E
uropean level w

ill not end w
ith the production of this G

uidance. C
ontinuing this 

collaborative effort w
ill be instrum

ental in m
oving forw

ard and ensuring progress is m
ade for 

an effective im
plem

entation of the W
ater Fram

ew
ork D

irective. 
 S

uch collaborative efforts w
ill include:  

 �
�

P
roviding support to the use of the G

uidance and im
plem

entation process and 
collating feedback and lessons from

 this process;  
 �
�

E
nsuring integration betw

een econom
ics and other expertise (w

orking groups) through 
specific joint activities for integrated testing of guidance in pilot river basins; and 

 �
�

M
aking 

operational 
specific 

econom
ic 

m
ethodologies 

and 
approaches 

(e.g. 
developm

ent of databases on w
ater-related environm

ental costs/benefits). 
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 C
ollaborating at European level to ensure integration w

ith other expertise 

Further co-operation w
ith other areas of expertise rem

ains essential for addressing a num
ber 

of issues:  
 �
�

H
ow

 can econom
ic inform

ation be used in order to take part in the process of identifying 
the need for derogation? 

 �
�

W
hat is the role of econom

ics in the designation of H
eavily M

odified W
ater B

odies and 
how

 should the process of designation be carried out?  
 �
�

W
hat inform

ation on pressures is required for the econom
ic analysis and how

 should the 
Business as U

sual scenario be built by com
bining technical and econom

ic expertise?  
 Integration w

ith other expertise w
ill be fostered at the E

uropean level through integrated 
testing of the G

uidance D
ocum

ents produced by the various w
orking groups set up through 

the C
om

m
on S

trategy.  
 Integrated testing of guidance in pilot river basins 
A

 specific w
orking group of the C

om
m

on Im
plem

entation S
trategy (see A

nnex A
) has been 

established for undertaking an integrated testing of all G
uidance D

ocum
ents in pilot river 

basins. The aim
 is to ensure coherence am

ongst G
uidance D

ocum
ents and their cross-

applicability. A
 series of pilot river basins have been proposed by M

em
ber S

tates and 
testing activities are presently being launched. P

ilot projects w
ill also be developed in 

candidate countries to the E
uropean U

nion w
ith support from

 the E
uropean C

om
m

ission. 
  C

ollaborating at European level to develop m
ethodological tools and databases 

O
n all of those issues, M

em
ber S

tates m
ight w

ish to collaborate in order to join their forces. 
M

ethodological developm
ents are likely to be costly and inform

ation can be usefully shared 
and transferred in order to avoid duplication. In parallel w

ith the im
plem

entation of the 
D

irective at M
em

ber S
tates level, activities are likely to continue at the E

uropean level in 
order to develop m

ethodologies and shared databases.  
 D

eveloping com
m

on databases on key data for the analysis 
The developm

ent of com
m

on databases is likely to be instrum
ental in speeding up the 

process of data collection, providing som
e points of reference for the analysis and reducing 

the costs of carrying out full studies. It m
ight be useful, for exam

ple, to develop databases 
on the costs and effectiveness of m

easures before 2004, as basis for undertaking the cost-
effectiveness analysis by 2008. It w

ould be necessary to identify the types of m
easures to 

be exam
ined and w

hat sort of cost data could already be collected. This data w
ould need 

to be updated as inform
ation from

 m
onitoring system

s start com
ing in from

 2006 onw
ards. 

S
im

ilar efforts m
ay be launched for developing environm

ental costs/benefits databases. 
  A

nd finally…
 

 Im
proving and updating this G

uidance D
ocum

ent m
ight be required at a future stage, after 

the 2004 deadlines have been m
et and new

 inform
ation and experience has been gained. 

This possibility w
ill be exam

ined depending on lessons collated from
 the use of the G

uidance 
and from

 the inform
ation that w

ill have em
erged.  
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 – Im
plem

entation of the W
ater Fram

ew
ork D

irective 
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ntation Stategy 

1 
Sharing 

Inform
ation

1.1 Tools for inform
ation 

sharing 

1.2 R
aising aw

areness 

2 
D

evelop G
uidance

2.1 A
nalysis of pressures 

and im
pacts   

2.2 H
eavily m

odified
w

ater 
bodies 

2.3 R
efrence conditions 

inland surface w
aters 

2.4 Typology, classification 
of transitional, coastal 
w

aters

2.5 Intercalibration 

2.6 E
conom

ic analysis 

2.7 M
onitoring 

2.8 Tools on assessm
ent, 

classification of 
groundw

ater 

2.9 B
est practices in 

river basin planning  

3 
3. G

eographical 

4 
A

pplication,
Testing and 
Validation

 

4.1 
Integrated 
testing in 

pilot 
river basins

Inform
ation S

ystem
s 

Inform
ation M

anagem
ent
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e C
om

m
on Im

plem
entation Strategy 

W
ater D

irectors 
S

teering of im
plem

entation process 
C

hair: P
residency, C

o-chair: C
om

m
ission 

Strategic C
o-ordination G

roup 
C

o-ordination of w
ork program

m
e 

C
hair: C

om
m

ission 

W
G

  
A

nalysis of pressures and im
pacts 

Lead: U
K

, G
erm

any 

W
G

 
H

eavily m
odified w

ater bodies  
Lead: G

erm
any, U

K  

W
G

  
R

eference conditions inland 
surface w

aters 
Lead: S

w
eden 

W
G

 
Typology, classification of 
transitional, coastal w

aters 
Lead: U

K
, S

pain, E
E

A  

W
G

 
Intercalibration 
Lead: JR

C
 Ispra 

W
G

 
E

conom
ic analysis 

Lead: France, C
om

m
ission 

W
G

 
M

onitoring 
Lead: Italy, E

E
A

 

W
G

 
Tools on assessm

ent, classification 
of G

roundw
ater 

Lead: A
ustria 

W
G

 
B

est practice in river basin planning

           
S

takeholders, 
N

G
O

’s, 
E

xperts, etc. 

W
G

 
G

eographical Inform
ation S

ystem
s

Lead: JR
C

 Ispra  
Lead: S

pain  
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C
ountry 

O
rganisation 

A
ddress 

Phone 
Fax 

Em
ail 

D
ave 

U
nited

K
ingdom

  
E

nvironm
ent A

gency for 
E

ngland and W
ales 

E
venlode H

ouse, H
ow

bery 
P

ark, W
allingford 

+44 1491 
828631 

+44 1491 
828427 

D
ave.foster@

environm
ent-

agency.gov.uk 
 

 
V

olker 
G

erm
any

Federal E
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ental
A

gency (U
B

A
) 

B
ism

arckplatz 1 
D

-14193 B
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+49 30 8903 
2036 

+49 30 8903 
2965 

V
olker.m
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K
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S
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M
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U
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A
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B
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B
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U
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D
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U
nited

K
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E
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gency for 
E
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D
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@

environm
ent-

agency.gov.uk 
M
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S

w
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M
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m
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C

laire
U

nited
K

ingdom
  

E
nvironm

ent and H
eritage 

S
ervice 

C
alvert H

ouse 
23 C

astle P
lace B

E
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S
T 

U
K

-B
T1 IFY

 

+44 2890 
254823 

+44 2890 
254761 

C
laire.vincent@

doeni.gov.uk 

S
tiina 

Italy 
Joint R

esearch C
entre 
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V
ia E
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i, s/n 

I-21020 Ispra (V
a) 

+39 0332 
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+39 0332 
789352 

A
nna-stiina.heiskanen@
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W
outer 

Italy 
Joint R

esearch C
entre 
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V
ia E
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i, s/n 
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a) 

+39 0332 
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+39 0332 
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W
outer.van-de-bund@

jrc.it 

 
 

 
P
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France

M
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m
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l’E
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P
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S
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S
W
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Federal E
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A

gency 
S
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-1090 

V
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+43 1 31304 
3510 

+43 1 31304 
3700 
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M
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S
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S
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R
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U
 

B
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R
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S
E

LS
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Jose.pinero@
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Juergen.vogt@

jrc.it 

ovanni 
Italy 

Joint R
esearch C

entre 
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V

ia E
. Ferm

i, s/n 
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a) 
+39 0332 
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+39 0332 
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G

iovanni.bidoglio@
jrc.it 
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N
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R
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PH
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N
E

FA
X
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A

IL
K

EY EXPER
TISE

A
N

D
 

R
ESPO

N
SIB

ILITY 
 

M
inistère de

l’E
nvironnem

ent de la 
R

égion W
allone

A
venue P

rince de Liège 
15

B
-5100 JA

M
B

E
S

+32 81 336301
+32 81 336322

S
cheldt case study 

Flem
ish E

nvironm
ent

A
gency  

A
. van de M

aelestraat 96
B

-9320 E
R

E
M

B
O

D
E

G
E

N
+32 53 726 328

+32 53 777 168
S

cheldt case study 

 
U

niversité C
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P
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E
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ater/ 

Treatm
ent R

IZA

Zuiderw
agen P

lein 2 
N

L- 8224 A
D

 LE
LYS

TA
D

 + 31 320 297 636
 + 31 320 298 514

C
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the W
ater Fram

ew
ork D

irective: Legal text 

 
ovision

.] environm
ental dam

age should, as a priority, be rectified at source and the polluter should pay.' 
.] the C

om
m

unity is to take account of available technical data, environm
ental conditions in the various regions of the 

om
m

unity, and the econom
ic and social developm

ent of the C
om

m
unity as a w

hole and the balanced developm
ent of its 

gions as w
ell as potential costs and benefits of action or lack of action.’ 

.] M
em

ber S
tates m

ay phase im
plem

entation of the program
m

e of m
easures in order to spread the costs of 

plem
entation.’ 

cases w
here a body of w

ater is so affected by hum
an activity or its natural condition is such that it m

ay be infeasible or 
reasonably expensive to achieve good status, less stringent objectives m

ay be set [...] and all practicable steps should be 
ken to prevent any further deterioration of the status of w

aters.' 
is necessary to undertake analyses of the characteristics of a river basin and the im

pacts of hum
an activity as w

ell as an 
onom

ic analysis of w
ater use [...]’ 

he use of econom
ic instrum

ents by M
em

ber S
tates m

ay be appropriate as part of a program
m

e of m
easures. The principle 

recovery of the costs of w
ater services, including environm

ental and resource costs associated w
ith dam

age or negative 
pact on the aquatic environm

ent should be taken into account in accordance w
ith, in particular, the polluter pays principle. 

n econom
ic analysis based on long-term

 forecasts of supply and dem
and for w

ater in the R
B

D
 w

ill be necessary for this 
rpose.’ 
ollution through the discharge, em

ission or loss of priority hazardous substances m
ust cease or be phased out. The 

uropean P
arliam

ent and C
ouncil should [...] agree [...] on the substances to be considered for action as a priority and on 

ecific m
easures to be taken against pollution of w

ater by those substances, taking into account all significant sources and 
entifying the cost-effective and proportionate level and com

bination of controls.’ 
ull im

plem
entation and enforcem

ent of existing environm
ental legislation for the protection of w

aters should be ensured. It 
necessary to ensure the proper application of the provisions im

plem
enting this D

irective [...] by appropriate penalties [...]. 
uch penalties should be effective, proportionate and dissuasive.’ 

W
ater services” m

eans all services w
hich provide, for households, public institutions or any econom

ic activity: (a) 
straction, im

poundm
ent, storage, treatm

ent and distribution of surface w
ater or groundw

ater (b) w
aste w

ater collection and 
atm

ent facilities w
hich subsequently discharge into surface w

ater.’ 
W

ater use” m
eans w

ater services together w
ith any other activity identified under A

rticle 5 and A
nnex II having a significant 

pact on the status of w
ater. This concept applies for the purposes of A

rticle 1 and of the econom
ic analysis carried out 

cording to A
rticle 5 and A

nnex III, point (b).’ 62
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ovision 
ves 
em

ber S
tates m

ay designate a body of surface w
ater as artificial or heavily m

odified, w
hen: (a) the changes to the 

drom
orphological characteristics of that body w

hich w
ould be necessary for achieving good ecological status w

ould have 
gnificant adverse effects [...].'(b) the beneficial objectives served by the artificial or m

odified characteristics of the w
ater 

dy cannot, for reasons of technical feasibility or disproportionate costs, reasonably be achieved by other m
eans, w

hich are 
significantly better environm

ental option. S
uch designation and the reasons for it shall be specifically m

entioned in the 
B

M
P

s required under A
rt. 13 and review

ed every six years.’ 
he deadlines established under paragraph 1 m

ay be extended for the purposes of phased achievem
ent of the objectives for 

dies of w
ater, provided that no further deterioration occurs in the status of the affected body of w

ater w
hen all of the 

low
ing conditions are m

et: (a) M
em

ber S
tates determ

ine that all necessary im
provem

ents in the status of bodies of w
ater 

nnot reasonably be achieved w
ithin the tim

escales set out in that paragraph for at least one of the follow
ing reasons: [...] 

com
pleting the im

provem
ents w

ithin the tim
escale w

ould be disproportionately expensive (b) E
xtension of the deadline, 

d the reasons for it, are specifically set out and explained in the R
B

M
P

 required under A
rt. 13 [...].’ 

em
ber S

tates m
ay aim

 to achieve less stringent environm
ental objectives than those required under P

aragraph 1 for 
ecific bodies of w

ater w
hen they are so affected by hum

an activity, as determ
ined in accordance w

ith A
rt. 5.1, or their 

tural condition is such that the achievem
ent of these objectives w

ould be infeasible or disproportionately expensive and all 
the follow

ing conditions are m
et: (a) the environm

ental and socio-econom
ic needs served by such hum

an activity cannot 
achieved by other m

eans, w
hich are a significantly better environm

ental option not entailing disproportionate costs; (b) 
em

ber S
tates ensure, 

or surface w
ater, the highest ecological and chem

ical status possible is achieved, given im
pacts that could not reasonably 

ve been avoided due to the nature of the hum
an activity or pollution; 

or groundw
ater, the least possible changes to good groundw

ater status, given im
pacts that could not reasonably have been 

oided due to the nature of the hum
an activity or pollution;  

] (d) the establishm
ent of less stringent environm

ental objectives, and the reasons for it, are specifically m
entioned in the 

B
M

P
 required under A

rt. 13 and those objectives are review
ed every six years.’ 

em
porary deterioration in the status of bodies of w

ater shall not be in breach of the requirem
ents of this D

irective if this is 
e result of circum

stances of natural cause [...] or the result of circum
stances due to accidents [...] w

hen all of the follow
ing 

nditions have been m
et: (a) all practicable steps are taken to prevent further deterioration in status and in order not to 

m
prom

ise the achievem
ent of the objectives of this D

irective in other bodies of w
ater not affected by those circum

stances; 
) the conditions under w

hich circum
stances that are exceptional or that could reasonably have been foreseen m

ay be 
clared, including the adoption of the appropriate indicators, are stated in the R

B
M

P
; [...] (d) [...] all practicable m

easures 
e taken w

ith the aim
 of restoring the body of w

ater to its status prior to the effects of those circum
stances as soon as 

asonably practicable; (e) a sum
m

ary of the effects of the circum
stances and of such m

easures taken or to be taken in 
cordance w

ith paragraphs (a) and (d) are included in the next update of the R
B

M
P

.’ 
em

ber S
tates w

ill not be in breach of this D
irective w

hen: failure to achieve good groundw
ater status, good ecological 

atus or, w
here relevant, good ecological potential or to prevent deterioration in the status of a body of surface w

ater or 
oundw

ater is the result of new
 m

odifications to the physical characteristics of a surface w
ater body or alteration to the level 

bodies of groundw
ater, or failure to prevent deterioration from

 high status to good status of a body of surface w
ater is the 

sult of new
 sustainable hum

an developm
ent activities and all the follow

ing conditions are m
et: ... (d) the beneficial 

jectives served by those m
odifications or alterations of the w

ater body cannot for reasons of technical feasibility or 
sproportionate cost be achieved by other m

eans, w
hich are a significantly better environm

ental option.’ 

R
iver Basin D

istrict, review
 of the environm

ental im
pact of hum

an activity and the econom
ic analysis of w

ater use 
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ovision 

ach M
em

ber S
tate shall ensure that for each R

B
D

 or for the portion of an international R
B

D
 falling w

ithin its territory an 
alysis of its characteristics, a review

 of the im
pact of hum

an activity on the status of surface w
aters and on ground w

ater, 
d an econom

ic analysis of w
ater use is undertaken according to the technical specifications set out in A

nnexes II and III 
d that it is com

pleted at the latest four years after the date of entry into force of this D
irective.’ 

he analyses and review
s m

entioned under paragraph 1 shall be review
ed, and if necessary updated at the latest 13 years 

er the date of entry into force of this D
irective [2013] and every six years thereafter.’ 

Areas 

em
ber S

tates shall ensure the establishm
ent of a register or registers of all areas lying w

ithin each R
B

D
 w

hich have been 
signated as requiring special protection under specific C

om
m

unity legislation for the protection of their surface w
ater and 

oundw
ater or for the conservation of habitats and species directly depending on w

ater. They shall ensure that the register 
com

pleted the latest four years after the date of entry into force of this D
irective.’ 

he register or registers [of protected areas] shall include all bodies of w
ater identified under A

rticle 7(1) and all P
rotected 

eas covered by A
nnex IV

 [i.e. ...areas designated for the protection of econom
ically significant aquatic species...].’ 

w
ater services 

em
ber S

tates shall take account of the principle of recovery of costs of w
ater services, including environm

ental and 
source costs, having regard to the econom

ic analysis conducted according to A
nnex III, and in accordance in particular 

th the polluter pays principle. M
em

ber S
tates shall ensure by 2010: (i) that w

ater pricing policies provide adequate 
centives for users to use w

ater resources efficiently, and thereby contribute to the environm
ental objectives of this D

irective 
an adequate contribution of the different w

ater uses, disaggregated into at least industry, households and agriculture, to 
e recovery of the costs of w

ater services, based on the econom
ic analysis conducted according to A

nnex III and taking 
count of the polluter pays principle. M

em
ber S

tates m
ay in do doing have regard to the social, environm

ental and 
onom

ic effects of the recovery as w
ell as the geographic and clim

atic conditions of the region or regions affected.’ 
em

ber S
tates shall report in the R

B
M

P
s [to be published at the latest 9 years after the date of entry into force of this 

rective, 2009] on the planned steps tow
ards im

plem
enting paragraph 1 [...] w

hich w
ill contribute to achieving the 

vironm
ental objectives of this D

irective and on the contribution m
ade by the various w

ater uses to the recovery of the costs 
the w

ater services. 
othing in this A

rticle shall prevent the funding of particular preventative or rem
edial m

easures in order to achieve the 
jectives of this D

irective.’ 
.] M

em
ber S

tates shall report the reasons for not fully applying paragraph 1, second sentence, in the R
B

M
P

s.’ 

res 
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ork D
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ovision 
ach M

em
ber S

tate shall ensure the establishm
ent for each R

B
D

, or for the part of an international R
B

D
 [IB

R
D

] w
ithin its 

rritory, of a program
m

e of m
easures, taking account of the results of the analyses required under A

rt. in order to achieve 
e objectives established under A

rt. 4 [...]’ 
ach program

m
e of m

easures shall include the “basic” m
easures specified in paragraph 3 and, w

here necessary, 
upplem

entary” m
easures.’ 

asic” m
easures are the m

inim
um

 requirem
ents to be com

plied w
ith and shall consist of [...] (b) m

easures deem
ed 

propriate for the purposes of A
rt. 9. (c) m

easures to prom
ote an efficient and sustainable w

ater use in order to avoid 
m

prom
ising the achievem

ent of the objectives specified in A
rt. 4. [...] (i) for any other significant adverse im

pacts on the 
atus of w

ater identified under A
rt.. 5 and A

nnex II.’ 
upplem

entary” m
easures are those m

easures designed and im
plem

ented in addition to the basic m
easures, w

ith the aim
 of 

hieving the objectives established pursuant to A
rt. 4.’ 

he program
m

es of m
easures shall be established at the latest nine years after the date of entry into force of this D

irective 
009] and all the m

easures shall be m
ade operational at the latest 12 years after that date [2012].’ 

ent plans 

em
ber S

tates shall ensure that a R
B

M
P

 is produced for each R
B

D
 lying entirely w

ithin their territory.' 
the case of international R

B
D

 falling entirely w
ithin the C

om
m

unity, M
em

ber S
tates shall produce a single International 

B
M

P
. W

here such a plan is not produced, a R
B

M
P

 should be produced covering at least those parts of the IR
B

M
P

 falling 
thin its territory to achieve the objectives of this D

irective.’ 
he R

B
M

P
 shall include the inform

ation detailed in A
nnex V

II.’  
B

M
P

s m
ay be supplem

ented by the production of m
ore detailed program

m
es and m

anagem
ent plans for sub-basin, sector, 

sue or w
ater type, to deal w

ith particular aspects of w
ater m

anagem
ent. Im

plem
entation of these m

easures shall not 
em

pt M
em

ber S
tates from

 any of their obligations under the rest of this D
irective.’ 

B
M

P
s shall be published at the latest nine years after the date of entry into force of this D

irective (2009).’ 
B

M
P

s shall be review
ed and updated at the latest 15 years after the date of entry into force of this D

irective and every six 
ars thereafter.’ 

d C
onsultation 

em
ber S

tates shall encourage the active involvem
ent of all interested parties in the im

plem
entation of this D

irective, in 
rticular in the production, review

 and updating of the R
iver B

asin M
anagem

ent P
lans. M

em
ber S

tates shall ensure that, for 
ch R

iver B
asin D

istrict, they publish and m
ake available for com

m
ents to the public, including users:  

) a tim
etable and w

ork program
m

e for the production of the plan […
] at least three years before the beginning of the period 

w
hich the plan refers;  

) an interim
 overview

 of the significant w
ater m

anagem
ent issues identified in the river basin at least tw

o years before […
]; 

) draft copies of the R
iver B

asin M
anagem

ent P
lan, at least one year before […

].  
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em

ber S
tates shall subm

it sum
m

ary reports of the R
eporting of the analyses under A

rticle 5 [...] undertaken for the 
rposes of the first R

B
M

P
 w

ithin 3 m
onths of their com

pletion.’ 

lution of w
ater 

or the priority substances, the C
om

m
ission shall subm

it proposals of controls for the progressive reduction of discharges, 
m

issions and losses of the substances concerned and, in particular, the cessation or phasing out of discharges [...]. In doing 
it shall identify the appropriate cost-effective and proportionate level and com

bination of product and process controls for 
th point and diffuse sources [...].’ 

and control pollution of groundw
ater 

proposing m
easures, the C

om
m

ission shall have regard to the analysis carried out according to A
rticle 5 and A

nnex II 
ue in at the latest 4 years after the im

plem
entation of this D

irective, i.e. 2004].’ 
em

ber S
tates shall determ

ine penalties applicable to breaches of the national provisions adopted pursuant to this D
irective. 

e penalties thus provided for shall be effective, proportionate and dissuasive.’ 
ures 
em

ber S
tates shall collect and m

aintain inform
ation on the type and m

agnitude of the significant anthropogenic pressures 
w

hich the surface w
ater bodies in each R

B
D

 are liable to be subject, in particular: 
estim

ation and identification of significant point [... and...] diffuse source pollution [...]; 
estim

ation and identification of significant w
ater abstraction for urban, industrial, agricultural and other uses, including 

seasonal variations and total annual dem
and, and loss of w

ater in distribution system
s; 

estim
ation and identification of the im

pact of significant w
ater flow

 regulation [...]; 
identification of significant m

orphological alterations to w
ater bodies; 

estim
ation and identification of other significant anthropogenic im

pacts on the status of surface w
aters; and 

estim
ation of land use patterns [...].’ 

he econom
ic analysis shall contain enough inform

ation in sufficient detail (taking into account the costs associated w
ith 

llection of the relevant data) in order to: (a) m
ake the relevant calculations necessary for taking into account under A

rt. 9 
e principle of recovery of the costs of the w

ater services, taking account of the long term
 forecasts of supply and dem

and 
r w

ater in the R
B

D
 and, w

here necessary: 
estim

ates of the volum
e, prices and costs associated w

ith w
ater services; and 

estim
ates of relevant investm

ent including forecasts of such investm
ents 

) m
ake judgem

ents about the m
ost cost effective com

bination of m
easures in respect of w

ater uses to be included in the 
ogram

m
e under A

rt. 11 based on estim
ates of the potential costs of such m

easures.’ 

he register of P
rotected A

reas required under A
rticle 6 shall include the follow

ing types of protected areas: [...] areas 
signated for the protection of econom

ically significant aquatic species [...].’ 
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he follow

ing is a non-exclusive list of supplem
entary m

easures w
hich M

em
ber S

tates w
ithin each R

B
D

 m
ay choose to 

opt as part of the P
rogram

m
e of M

easures required under A
rt. 11(4) [...] (iii) econom

ic or fiscal instrum
ents [...].’ 

B
M

P
s shall cover the follow

ing elem
ents: 

general description of the characteristics of the R
B

D
 required under A

rticle 5 and A
nnex II [...]; 

sum
m

ary of significant pressures and im
pact of hum

an activity on the status of surface w
ater and groundw

ater, including: 
estim

ation of point source pollution; 
estim

ation of diffuse source pollution, including a sum
m

ary of land use; 
estim

ation of pressures on the quantitative status of w
ater including abstractions; 

analysis of other im
pacts of hum

an activity on the status of w
ater. 

sum
m

ary of the econom
ic analysis of w

ater use as required by A
rticle 5 and A

nnex III; 
sum

m
ary of the program

m
e or program

m
es of m

easures adopted under A
rt. 11, including the w

ays in w
hich the objectives 

tablished under A
rt. 4 are thereby to be achieved: 

] a report on the practical steps and m
easures taken to apply the principle of recovery of the costs of w

ater use in 
cordance to A

rt. 9; 
] details of the supplem

entary m
easures identified as necessary in order to m

eet the environm
ental objectives established; 

register of any m
ore detailed program

m
es and m

anagem
ent plans for the R

B
D

 dealing w
ith particular sub-basins, sectors, 

sues or w
ater types, together w

ith a sum
m

ary of their contents [...].’ 
M

anagem
ent P

lan, IR
B

M
P

 - International R
iver B

asin M
anagem

ent P
lan, R

B
D

 - R
iver B

asin D
istrict, IB

R
D

 - International 
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 A
N

N
EX B

2 
G

lossary 

 
Source 

Term
 

D
efinition 

Inform
ation 

sheet 
– 

E
stim

ating C
osts (and  

B
enefits) 

A
dm

inistrative costs 
A

dm
inistrative 

costs 
related 

to 
w

ater 
resource 

m
anagem

ent. E
xam

ples include costs of adm
inistering a 

charging system
 or m

onitoring costs.  

 
Affordability 

The relative im
portance of w

ater service costs in users' 
disposable incom

e, either on average or for low
-incom

e 
users only. 

A
rt. 2 (11) 

A
quifer 

A sub-surface layer or layers of rock or other geological 
strata of sufficient porosity and perm

eability to allow
 

either a significant flow
 of groundw

ater or the abstraction 
of significant quantities of groundw

ater.* 
 (2 definitions are given in the com

bined C
IS

 glossary) 

A
rt. 2 (8) 

A
rtificial w

ater body 
A

 body of surface w
ater created by hum

an activity.* 
 (2 definitions are given in the com

bined C
IS

 glossary) 

A
rt. 2 (27) 

A
vailable groundw

ater resource 

The long-term
 annual average rate of overall recharge of 

the body of groundw
ater less the long-term

 annual rate 
of 

flow
 

required 
to 

achieve 
the 

ecological 
quality 

objectives for associated surface w
aters specified under 

A
rticle 4, to avoid any significant dam

age to associated 
terrestrial ecosystem

s.*  

Inform
ation 

sheet 
– 

Baseline Scenario 
Baseline Scenario 

P
rojection of the developm

ent of a chosen set of factors 
in the absence of policy interventions.  
 The definition in the com

bined C
IS

 glossary is slightly 
different. 

A
rt. 11 (3)  

B
asic m

easures 
S

ee A
rticle 11(3) of the D

irective. 
A

rt 4 (7) 
B

enefits 
S

ee inform
ation sheet Assessing C

osts and Benefits 

A
rt. 2 (12) 

B
ody of groundw

ater 
A

 distinct volum
e of groundw

ater w
ithin an aquifer or 

aquifers.* 

A
rt. 2 (10) 

B
ody of surface w

ater 

A
 discrete and significant elem

ent of surface w
ater such 

as a lake, a reservoir, a stream
, river or canal, part of a 

stream
, river or canal, a transitional w

ater or a stretch of 
coastal w

ater.* 

Inform
ation 

sheet 
– 

E
stim

ating C
osts (and 

B
enefits) 

C
apital costs 

For the purpose of this G
uidance D

ocum
ent divided into 

three categories: 
�
�

N
ew

 
investm

ents. 
C

ost 
of 

new
 

investm
ent 

expenditures 
and 

associated 
costs 

(e.g. 
site 

preparation costs, start-up costs, legal fees); 
�
�

D
epreciation. A

nnualised cost of replacing existing 
assets in future. 

�
�

C
ost of capital. O

pportunity cost of capital, i.e. an 
estim

ate of the rate of return that can be earned on 
alternative investm

ents. 

A
rt. 2 (7) 

C
oastal w

ater  

Surface w
ater on the landw

ard side of a line, every point 
of w

hich is at a distance of one nautical m
ile on the 

seaw
ard side from

 the nearest point of the baseline from
 

w
hich 

the 
breadth 

of 
territorial 

w
aters 

is 
m

easured, 
extending w

here appropriate up to the outer lim
it of 

transitional w
aters.*  

2 definitions are given in the com
bined C

IS glossary, but 
one is for ‘coastal w

ater body’ 

A
rt. 2 (36) 

C
om

bined approach 
The control of discharges and em

issions into surface 
w

aters according to the approach set out in A
rticle 10.* 

Art. 2 (16) 
C

om
petent authority 

An authority or authorities identified under A
rticle 3(2) or 

3(3).* 
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Source 

Term
 

D
efinition 

Inform
ation 

sheet 
– 

A
ssessing C

osts and 
B

enefits 
C

ontingent valuation 

V
aluation of com

m
odities not traded in m

arkets, e.g. 
clean air, landscapes and w

ildlife. The valuation is based 
upon the responses of individuals to questions about 
w

hat their actions w
ould be if a particular hypothetical 

situation w
ere to occur. W

hen the average of responses 
has been calculated, w

ith w
eighting if necessary, the 

valuation of a public good is ascertained.** 

Inform
ation 

sheet 
– 

A
ssessing C

osts and 
B

enefits  
C

ost-benefit analysis 

The evaluation of an investm
ent project w

ith a long-
perspective from

 the view
point of the econom

y as a 
w

hole by com
paring the effects of undertaking the project 

w
ith not doing so.** 

Inform
ation 

sheet 
– 

C
ost-effectiveness 

analysis 
C

ost-effectiveness analysis 
An 

analysis 
of 

the 
costs 

of 
alternative 

program
m

es 
designed to m

eet a single objective. The program
m

e 
w

hich costs least w
ill be the m

ost cost effective.** 

A
nnex III 

C
ost-effective 

com
bination 

of 
m

easures 
A

 com
bination of m

easures chosen subject to a cost-
effectiveness analysis (see ‘cost-effectiveness analysis’) 

Inform
ation 

sheet 
– 

A
ssessing C

osts and 
B

enefits 
D

am
age function 

A
 function of how

 pollution dam
age varies w

ith the level 
of pollution em

itted, giving a m
onetary value for that 

dam
age.***  

Inform
ation 

sheet 
– 

C
ost-effectiveness 

Analysis 
D

irect cost 
A

 production cost directly attributable to the cost of 
producing one unit of a particular output.**  

A
rt. 2 (32) 

D
irect discharge to groundw

ater 
D

ischarge 
of 

pollutants 
into 

groundw
ater 

w
ithout 

percolation throughout the soil or subsoil.* 
Inform

ation 
sheet 

– 
E

stim
ating C

osts (and  
B

enefits) 
D

iscounting 
A

 m
ethod used to value at the sam

e date econom
ic flow

s 
and stocks w

hich have originated at different dates.** 

Inform
ation 

sheet 
– 

E
stim

ating C
osts (and  

B
enefits) 

D
iscount rate 

The 
rate 

used 
for 

discounting 
future 

values 
to 

the 
present. In cost-benefit analysis, there is a distinction 
betw

een a private and a social rate of discount. A
 private 

rate of discount reflects the tim
e preference of private 

consum
ers; a social rate is based on the governm

ent’s 
view

, w
hich can be m

ore long-sighted as it attem
pts, in 

m
ost cases, to take into account the w

elfare of future 
generations.** 

A
rt. 4 (3, 5 &

 7) 
D

isproportionate costs 
S

ee inform
ation sheet D

isproportionate C
osts 

A
rt. 4 (5) 

D
isproportionately expensive 

S
ee inform

ation sheet D
isproportionate C

osts 

A
rt. 2 (21) 

E
cological status  

An 
expression 

of 
the 

quality 
of 

the 
structure 

and 
functioning 

of 
aquatic 

ecosystem
s 

associated 
w

ith 
surface w

aters, classified in accordance w
ith A

nnex V
.** 

A
rt. 5 (1) 

E
conom

ic analysis 
S

ee A
nnex III of the D

irective 
Inform

ation 
sheet 

– 
E

stim
ating C

osts (and  
B

enefits) 
E

conom
ic costs 

S
ee ‘opportunity costs’** 

A
rt. 2 (41) 

E
m

ission controls 

C
ontrols 

requiring 
a 

specific 
em

ission 
lim

itation, 
for 

instance an em
ission lim

it value, or otherw
ise specifying 

lim
its 

or 
conditions 

on 
the 

effects, 
nature 

or 
other 

characteristics of an em
ission or operating conditions 

w
hich 

affect 
em

issions. 
U

se 
of 

the 
term

 
‘em

ission 
control, in the D

irective in respect of the provision of any 
other D

irective shall not be held as reinterpreting those 
provisions in any respect.*  

A
rt. 2 (40) 

E
m

ission lim
it values 

The 
m

ass, 
expressed 

in 
term

s 
of 

certain 
specific 

param
eters, concentration and/or level of an em

ission, 
w

hich m
ay not be exceeded during any one or m

ore 
periods of tim

e. E
m

ission lim
it values m

ay also
be laid 

dow
n 

for 
certain 

groups, 
fam

ilies 
or 

categories 
of 

substances, 
in 

particular 
for 

those 
identified 

under 
Article16.* 

Inform
ation 

sheet 
– 

E
stim

ating C
osts (and  

B
enefits) 

E
nvironm

ental costs 

R
epresent the costs of dam

age that w
ater uses im

pose 
on the environm

ent and ecosystem
s and those w

ho use 
the environm

ent (e.g. a reduction in the ecological quality 
of 

aquatic 
ecosystem

s 
or 

the 
salinisation 

and 
degradation of productive soils). 

A
rt. 2 (34) 

E
nvironm

ental objectives 
The objectives set out in A

rticle 4.* 
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Source 

Term
 

D
efinition 

A
rt. 2 (35) 

E
nvironm

ental quality standard 

The concentration of a particular pollutant or group of 
pollutants in w

ater, sedim
ent or biota w

hich should not 
be exceeded in order to protect hum

an health and the 
environm

ent.* 

Section 2 
Explicit econom

ic function 
R

efers to the econom
ic com

ponents that are specifically 
outlined in A

nnex III of the D
irective.  

Inform
ation 

sheet 
– 

E
stim

ating C
osts (and  

B
enefits) 

External cost 

A
n external cost exists w

hen the follow
ing tw

o conditions 
prevail 
1. 

A
n activity by one agent causes a loss of w

elfare to 
another agent; and 

2. 
The loss of w

elfare is uncom
pensated.*** 

Inform
ation 

sheet 
– 

C
ost R

ecovery 
Financial costs of w

ater services 

Include the costs of providing and adm
inistering these 

services. They include all operation and m
aintenance 

costs, and capital costs (principal and interest paym
ent), 

and return on equity w
here appropriate). 

A
rt. 2 (23) 

G
ood ecological potential 

The status of a heavily m
odified or an artificial body of 

w
ater, 

so 
classified 

in 
accordance 

w
ith 

the 
relevant 

provisions of A
nnex V.* 

A
rt. 2 (22) 

G
ood ecological status  

The status of a body of surface w
ater, so classified in 

accordance w
ith Annex V.* 

A
rt. 2 (25) 

G
ood 

groundw
ater 

chem
ical 

status 

The chem
ical status of a body of groundw

ater, w
hich

m
eets 

all 
the 

conditions 
set 

out 
in 

Table 
2.3.2 

of 
Annex V.* 

A
rt. 2 (28) 

G
ood quantitative status 

The status defined in Table 2.1.2 of A
nnex V

.* 

A
rt. 2 (18) 

G
ood surface w

ater status 
The status achieved by a surface w

ater body w
hen both 

its ecological status and its chem
ical status are at least 

'good'.* 

A
rt. 2 (24) 

G
ood 

surface 
w

ater 
chem

ical 
status 

The chem
ical status required to m

eet the environm
ental 

objectives 
for 

surface 
w

aters 
established 

in 
A

rticle 
4(1)(a), that is the chem

ical status achieved by a body of 
surface w

ater in w
hich concentrations of pollutants do 

not 
exceed 

the 
environm

ental 
quality 

standards 
established in #Annex IX and under Article 16(7), and 
under 

other 
relevant 

C
om

m
unity 

legislation 
setting 

environm
ental quality standards at C

om
m

unity level.* 

A
rt. 2 (2) 

G
roundw

ater 

A
ll w

ater w
hich is below

 the surface of the ground in the 
saturation zone and in direct contact w

ith the ground or 
subsoil.* 
 2 definitions are given in the com

bined C
IS glossary 

A
rt. 2 (19) 

G
roundw

ater status 
The 

general 
expression 

of 
the 

status 
of 

a 
body 

of 
groundw

ater, determ
ined by the poorer of its quantitative 

status and its chem
ical status.* 

A
rt.2 (29) 

H
azardous substances 

S
ubstances 

or 
groups 

of 
substances 

that 
are 

toxic, 
persistent 

and 
liable 

to 
bioaccum

ulate, 
and 

other 
substances or groups of substances w

hich give rise to an 
equivalent level of concern.* 

A
rt. 2 (9) 

H
eavily m

odified w
ater body 

A body of surface w
ater w

hich as a result of physical 
alterations by hum

an activity is substantially changed in 
character, 

as 
designated 

by 
the 

M
em

ber 
State 

in 
accordance w

ith the provisions of A
nnex II.* 

Inform
ation 

sheet 
– 

Scale issues 
H

om
ogenous areas 

G
eographical areas that: 
�
�

Present 
hom

ogeneous 
socio-econom

ic 
characteristics today (a given econom

ic sector or 
sub-sector localised in one geographical area of the 
river basin); and 

�
�

Are likely to react in a hom
ogenous m

anner to 
m

easures or interventions.  

S
ection 2 

Im
plicit econom

ic functions 

R
efers to references m

ade to econom
ic issues in other 

parts of the D
irective text that w

ill also require som
e 

econom
ic analysis but w

hich have not been m
entioned 

nor m
ade explicit in A

nnex III. 
Inform

ation 
sheet 

– 
E

stim
ating C

osts (and  
B

enefits) 
Indirect cost 

O
verhead and other costs not directly attributable to the 

cost of producing one unit of output; a fixed cost.** 
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Term
 

D
efinition 

A
rt. 2 (3) 

Inland w
ater 

A
ll standing or flow

ing w
ater on the surface of the land, 

and all groundw
ater on the landw

ard side of the baseline 
from

 w
hich the breadth of territorial w

aters is m
easured.* 

Art. 2 (5) 
Lake 

A body of standing inland surface w
ater* 

Inform
ation 

sheet 
– 

E
stim

ating C
osts (and  

B
enefits) 

M
aintenance costs 

C
osts for m

aintaining existing (or new
) assets in good 

functioning order till the end of their useful life. 

Inform
ation sheet – 

‘D
isproportionate 

C
osts’ and ‘A

nalysis 
of derogation for new

 
m

odifications/ 
activities based on 
A

rticle 4.7’ (A
nnex 

D
2a of this G

uidance 
D

ocum
ent)  

N
ew

 m
odifications 

A
ll direct m

odifications to the physical characteristics of a 
surface or groundw

ater body, or alterations to the level of 
bodies of groundw

ater (e.g. straightening a river reach 
and alterations to the level of groundw

ater bodies). It 
does 

not 
deal 

w
ith 

the 
chem

ical 
and 

ecological 
dim

ensions of good w
ater status. * 

Analysis of derogation 
for new

 m
odifications/ 

activities based on 
A

rticle 4.7 (A
nnex 

D
2a of this G

uidance 
D

ocum
ent) 

N
ew

 
sustainable 

hum
an 

developm
ent activities 

N
ew

 hum
an developm

ent activities are activities that 
relate to changes from

 high to good status in surface 
w

ater. 
It 

includes 
all 

ecological, 
qualitative 

and 
quantitative elem

ents in the definition of the w
ater status. 

The focus is on the use that leads to the change in the 
w

ater status.  
 Sustainable 

new
 

hum
an 

developm
ent 

activities
are 

activities described above that considers and integrates 
social, 

econom
ic 

and 
environm

ental 
im

pacts 
w

ith 
a 

tem
poral 

dim
ension 

(e.g. 
future 

generations) 
and 

potentially, a global dim
ension. 

 See also Annex D
.2 of this G

uidance D
ocum

ent. 
Inform

ation 
sheet 

– 
E

stim
ating C

osts (and  
B

enefits) 
O

perating costs 
A

ll 
costs 

incurred 
to 

keep 
an 

environm
ental 

facility 
running (e.g. m

aterial and staff costs). 

Inform
ation 

sheet 
– 

E
stim

ating C
osts (and  

B
enefits) 

O
pportunity costs 

The value of the alternative foregone by choosing a 
particular activity.** 

A
rt. 2 (31) 

P
ollutant 

Any substance liable to cause pollution, in particular 
those listed in A

nnex V
III.* 

A
rt. 2 (33) 

P
ollution 

The direct or indirect introduction, as a result of hum
an 

activity, of substances or heat into the air, w
ater or land 

w
hich m

ay be harm
ful to hum

an health or the quality of 
aquatic 

ecosystem
s 

or 
terrestrial 

ecosystem
s 

directly 
depending 

on 
aquatic 

ecosystem
s, 

w
hich 

result 
in 

dam
age to m

aterial property, or w
hich im

pair or interfere 
w

ith 
am

enities 
and 

other 
legitim

ate 
uses 

of 
the 

environm
ent.* 

 
Price elasticity of dem

and 
The responsiveness of quantity dem

anded of a good or 
service to a change in its price or in a consum

er’s 
incom

e.** 

A
rt. 2 (30) 

P
riority substances 

Substances identified in accordance w
ith Article 16 (2) 

and listed in A
nnex X

. A
m

ong these substances there 
are 

'priority 
hazardous 

substances' 
w

hich 
m

eans 
substances identified in accordance w

ith A
rticle 16 (3) 

and 
(6) 

for 
w

hich 
m

easures 
have 

to 
be 

taken 
in 

accordance w
ith A

rticle 16(1) and 16(8).* 

A
rt. 2 (26) 

Q
uantitative status 

An 
expression 

of 
the 

degree 
to 

w
hich 

a 
body 

of 
groundw

ater 
is 

affected 
by 

direct 
and 

indirect 
abstractions.* 

A
rt. 6 (2) 

R
egister of protected areas 

Shall include all bodies of w
ater identified under Article 7 

(1) and all protected areas covered by A
nnex IV

.* 
 The definition in the com

bined C
IS

 glossary is longer. 
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Source 

Term
 

D
efinition 

Inform
ation 

sheet 
– 

E
stim

ating C
osts (and  

B
enefits) 

R
esource costs 

R
epresents the costs of foregone opportunities w

hich 
other uses suffer due to the depletion of the resource 
beyond its natural rate of recharge or recovery (e.g. 
linked to the over-abstraction of groundw

ater). 

A
rt. 2 (4) 

R
iver 

B
ody of inland w

ater flow
ing for the m

ost part on the 
surface of the land but w

hich m
ay flow

 underground for 
part of its course.* 

A
rt. 2 (13) 

R
iver basin 

The area of land from
 w

hich all surface run-off flow
s 

through a sequence of stream
s, rivers and, possibly, 

lakes into the sea at a single river m
outh, estuary or 

delta.* 
 There are 2 definitions in the com

bined C
IS

 glossary 

A
rt. 13 (4) 

R
iver basin m

anagem
ent plan 

Shall include the inform
ation detailed in Annex VII* 

 The definition in the com
bined C

IS
 glossary is longer 

A
rt. 2 (14) 

S
ub-basin  

The area of land from
 w

hich all surface run-off flow
s 

through a series of stream
s, rivers and, possibly, lakes to 

a particular point in a w
ater course (norm

ally a lake or a 
river confluence).* 
 There are 2 definitions in the com

bined C
IS

 glossary. 

Pream
ble (15) 

Supply of w
ater 

A
 

service 
of 

general 
interest 

as 
defined 

in 
the 

C
om

m
ission 

com
m

unication 
on 

services 
of 

general 
interest in E

urope. 

A
rt. 2 (1) 

S
urface w

ater 
Inland w

aters, except groundw
ater; transitional w

aters 
and coastal w

aters, except in respect of chem
ical status 

for w
hich it shall also include territorial w

aters.* 
There are 2 definitions in the com

bined C
IS

 glossary. 

A
rt. 2 (17) 

S
urface w

ater status 

The general expression of the status of a body of surface 
w

ater, determ
ined by the poorer of its ecological status 

and its chem
ical status.* 

The definition in the com
bined C

IS
 glossary is slightly 

shorter. 

Inform
ation 

sheet 
– 

D
isproportionate C

ost  Tim
e derogation 

A 
tem

porary 
extension 

of 
deadlines 

to 
achieve 

the 
environm

ental 
objectives 

set 
out 

in 
A

rticle 
4 

of 
the 

D
irective. 

Inform
ation 

sheet 
– 

E
stim

ating C
osts (and  

B
enefits) 

U
nit cost 

The cost of producing one unit of a product.** 

 
U

tility 
The 

satisfaction 
derived 

from
 

an 
activity, 

particularly 
consum

ption.** 

W
ater U

ses and 
S

ervices (A
nnex B

3 of 
this G

uidance 
D

ocum
ent) 

W
ater services 

All 
services 

w
hich 

provide, 
for 

households, 
public 

institutions or any econom
ic activity: 

�
�

A
bstraction, im

poundm
ent, storage, treatm

ent and 
distribution of surface w

ater or groundw
ater; 

�
�

W
astew

ater collection and treatm
ent facilities w

hich 
subsequently discharge into surface w

ater.* 
 S

ee also inform
ation sheet W

ater U
ses and Services 

W
ater U

ses and 
S

ervices (A
nnex B

3 of 
this G

uidance 
D

ocum
ent) 

W
ater uses 

W
ater services together w

ith any other activity identified 
under A

rticle 5 and A
nnex II having significant im

pact on 
the status of w

ater.* 
 S

ee also inform
ation sheet W

ater U
ses and Services 

 Sources:  
* W

ater Fram
ew

ork D
irective (2000), A

rticle 2 ‘D
efinitions’.  

** D
onald R

utherford (1995), ‘R
outledge D

ictionary of E
conom

ics’, R
outledge.  

*** D
avid W

. P
earce and R

. K
erry Turner (1990), ‘E

conom
ics of N

atural R
esources and the E

nvironm
ent’, H

arvester 
W

heatsheaf.  
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 A
N

N
EX B

3 
W

ater U
ses and W

ater Services 

D
irective references: Article 1, Article 2 (paragraphs 38 & 39), Article 5 and Article 9  

 This Inform
ation Sheet helps you understand the definition of w

ater 
services and w

ater uses and how
 these categories are dealt w

ith in 
the D

irective. 
 W

hat is the difference betw
een w

ater services and w
ater uses?  

 A
 key objective of the D

irective is to prom
ote sustainable w

ater use, based on a long-term
 

protection of available w
ater resources (A

rticle 1). The D
irective distinguishes hum

an 
activities into ‘w

ater services’ and ‘w
ater uses’. Those term

s are defined in Article 2 of the 
D

irective (see Box B3.1) and are represented graphically in Figure B3.1. W
ater services are 

specifically referred to in the context of A
rticle 9 and cost-recovery. 

 
B

ox B
3.1 – W

ater U
ses and Services as D

efined in A
rticle 2  

 38) ‘W
ater services’ m

eans all services, w
hich provide, for households, public institutions or any econom

ic activity: 
 

(a) 
A

bstraction, im
poundm

ent, storage, treatm
ent and distribution of surface w

ater or groundw
ater, 

(b) 
W

astew
ater collection and treatm

ent facilities, w
hich subsequently discharge into surface w

ater.  
 39) ‘W

ater use’ m
eans w

ater services together w
ith any other activity identified under A

rticle 5 and A
nnex II having a 

significant im
pact on the status of w

ater. This concept applies for the purposes of A
rticle 1 and of the econom

ic 
analysis carried out according to A

rticle 5 and A
nnex III, point (b). 

  O
verall, a w

ater service represents an interm
ediary betw

een the natural environm
ent and the 

w
ater use itself. The m

ain purpose of the w
ater service is to ensure that:  

�
�

K
ey characteristics of natural w

aters are m
odified (i.e. the service offered is this 

m
odification) so as to ensure it fits w

ith the requirem
ents of w

ell-identified users (e.g. 
provision of drinking w

ater); or 

�
�

K
ey characteristics of w

ater ‘discharged’ by users are m
odified (i.e. the service offered is 

also this m
odification, e.g. w

aste w
ater treatm

ent) so that it can go back to the natural 
environm

ent w
ithout dam

aging it. 
 O

verall, a w
ater service per se does not consum

e w
ater nor produce pollution, although it 

can directly lead to m
orphological changes to the w

ater ecosystem
. C

haracteristics of w
aters 

that are m
odified through a w

ater service include: 

�
�

Its spatial distribution, e.g. a w
ater supply netw

ork for ensuring that w
ater is reallocated 

spatially to every individual user;  

�
�

Its tem
poral distribution/flow

s, e.g. dam
s;  

�
�

Its height, e.g. w
eirs and dam

s; 

�
�

Its chem
ical com

position, e.g. treatm
ent of w

ater, and w
astew

ater; 

�
�

Its tem
perature, e.g. tem

perature im
pact on w

ater. 
  

73



 W
FD

 CIS G
uidance D

ocum
ent N

o. 1  
Econom

ics and the Environm
ent – The Im

plem
entation Challenge of the W

ater Fram
ew

ork D
irective 

 Figure B
3.1 – W

ater U
ses and Services 

 

A
C

TIV
ITIES

w
ith no

significant
im

pact on
w

ater status

U
SES =

activities w
ith

significant
im

pact on
w

ater status

SER
V

IC
ES

 
 K

ey Points to R
em

em
ber:  

 
�
�

W
ater Services include all services (public or private) of abstraction, im

poundm
ent, 

storage, 
treatm

ent 
and 

distribution 
of 

surface 
w

ater 
or 

groundw
ater, 

along 
w

ith 
w

astew
ater collection and treatm

ent facilities. M
em

ber S
tates shall account for the 

recovery of the costs of w
ater services according to Article 9; 

 �
�

W
ater U

ses are all activities that have a significant im
pact on w

ater status, according to 
the analysis of pressures and im

pacts developed in accordance to Article 5 and its 
Annex II. E

conom
ic analysis m

ust be perform
ed for all w

ater uses (Article 5 and 
Annex III). A

lso, M
em

ber S
tates shall ensure an adequate contribution of the different 

w
ater uses, disaggregated into at least industry, households and agriculture, to the 

recovery of the costs of w
ater services (Article 9); 

 �
�

S
om

e activities w
ith no significant im

pact on w
ater status are neither w

ater services nor 
w

ater uses. C
learly, this distinction can not be m

ade system
atic as it is based on the 

analysis undertaken in accordance to Article 5 and Annex II, e.g. in som
e cases, fishing 

w
ill have no im

pact on w
ater status, but over-fishing has a significant im

pact on the 
ecology of a river and w

ater status. 
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Look out! R
ead A

rticle 9 carefully.  
B

e careful w
hen you read A

rticle 9. O
verall, this article states that M

em
ber S

tates 
m

ust ensure by 2010 

�
�

That w
ater pricing policies provide adequate incentive for users to use w

ater 
resource efficiently; 

�
�

A
n adequate contribution of the different w

ater uses to the recovery of the 
costs of w

ater services.  

In com
plying w

ith this obligation, M
em

ber S
tates m

ay take account of the social, 
environm

ental and econom
ic effects of the recovery. 

The first sentence introduces the principle of cost recovery for w
ater services. 

Later, it specifies that M
em

ber S
tates shall ensure an adequate contribution of the 

different w
ater uses to the recovery of the costs of w

ater services…
. Thus, 

A
rticle 9 com

bines both w
ater services and w

ater uses. For exam
ple, diffuse 

pollution to surface w
ater or groundw

ater is not a w
ater service as defined in 

A
rticle 2. H

ow
ever, if it has a significant im

pact on the status of w
ater, it is a w

ater 
use. The w

ater user w
ill then be asked to contribute in an adequate m

anner to the 
costs of w

ater services they have caused (e.g. costs of w
ater treatm

ent), based on 
the econom

ic analysis undertaken according to A
nnex III and in accordance w

ith 
the polluter pays principle. 

  M
ore w

ork lies ahead for the definition of W
ater U

ses  
 B

y contrast to the approach taken for w
ater services, the D

irective does not specify a list of 
w

ater uses to be considered. B
asically, only the activities that cause significant im

pacts on 
w

ater bodies and therefore pose a risk to achieving good status are covered by the definition 
of w

ater uses. G
eneral experience show

s that navigation, hydropow
er generation, dom

estic, 
agriculture and industrial activities are im

portant w
ater uses w

hich m
ay cause significant 

im
pacts and therefore have to be taken in consideration. 

 Thus, m
ore w

ork is needed…
 

 
�
�

To determ
ine a list of m

ain w
ater uses based on the assessm

ent of significant hum
an 

im
pact on w

ater bodies (A
rticle 5 and A

nnex II) before 2004. This is the sam
e 

deadline 
as 

for 
the 

econom
ic 

analysis 
of 

w
ater 

uses 
required 

for 
the 

overall 
characterisation of river basins. 

 This w
ork w

ill be developed in the context of the review
 of the im

pact of hum
an 

activity on the status of surface w
aters and on groundw

ater according to A
rticle 5 and 

A
nnex II (see W

FD
 C

IS G
uidance D

ocum
ent N

o. 3  on the assessm
ent of ‘Im

pacts and 
Pressures’). 
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  R
ecom

m
endations for a practical approach to assessing cost-recovery 

 The proposed approach is based on the application of key principles for im
proving decision 

m
aking 

and 
ultim

ately 
w

ater 
status, 

i.e. 
transparency 

and 
effectiveness, 

and 
on 

pragm
atism

 and best use of available resources for targeting the analysis to aid decision 
m

aking w
here it is m

ost required, i.e. proportionality.  
For the purpose of reporting and cost-recovery assessm

ent, the follow
ing elem

ents should 
be considered. 

1. 
Proportionality – cost recovery is assessed (i) w

hen w
ater services have a significant 

im
pact on w

ater status, and (ii) w
hen w

ater uses have a significant im
pact on w

ater 
status resulting in services developed for other w

ater users for m
itigating/reducing the 

observed negative dam
age. Thus, the cost-recovery assessm

ent for 2004 should closely 
link to the analysis of pressures and im

pacts that needs to be undertaken by the sam
e 

deadline. 
 2. 

Effectiveness – cost-recovery is assessed w
hen cost-recovery and pricing is seen as 

effective for changing behaviour and are key elem
ents in decision-m

aking.  
3. 

Transparency - for the areas or w
ater bodies w

here w
ater services have an im

pact on 
w

ater status, should then system
atically identified and the assessm

ent of cost-recovery 
and 

pricing 
is 

perform
ed. 

This 
ensures 

transparency 
as 

required 
by 

the 
W

ater 
Fram

ew
ork D

irective. It also provides the basis for assessing the integration betw
een 

w
ater policy and other sector policies. To achieve m

axim
um

 transparency, to ensure 
equitable and effective treatm

ent vis-à-vis the internalisation of environm
ental and 

resource costs, and to preserve com
petition betw

een econom
ic sectors, w

ater services 
should, w

here necessary, include both services provided by third parties and self 
services. 

In the short term
, for the first characterisation of the river basin district (A

rticle 5): 

�
�

A
s little m

ay be know
n on the effectiveness of cost-recovery and pricing for achieving the 

environm
ental objectives of the D

irective, a m
ore system

atic cost-recovery assessm
ent 

of all services should be perform
ed as sound basis for follow

-up effectiveness analyses 
as support to targeted policy intervention; 

�
�

M
ainly 

available 
inform

ation 
w

ill 
be 

used. 
This 

first 
identification 

w
ill 

lead 
to 

the 
identification 

of 
m

issing 
data 

required 
for 

assessing 
cost-recovery 

coherently 
in 

accordance w
ith the proportionality and effectiveness principles m

entioned above.  

In the longer term
, for the river basin m

anagem
ent plans, w

ater services to be considered for 
assessing cost-recovery w

ill build on the identification of w
ater bodies at risk of failing good 

w
ater status, along w

ith input from
 the public consultation on the overview

 on significant 
w

ater m
anagem

ent issues in the river basin.  

W
hatever the outcom

e of the cost-recovery assessm
ent, and as specified in A

rticle 9.1, 9.3 
and 9.4 of the D

irective, it w
ill not prevent M

em
ber S

tates deciding on the level of cost 
recovery of the w

ater services being identified, and on the contribution of w
ater uses to the 

costs of w
ater services, as long as it is duly reported on in the river basin m

anagem
ent plans. 
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A
nnex C

 – Support to Im
plem

entation 
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 A
N

N
EX C

1 
Illustrative Term

s of R
eference for a Virtual Scoping Study on 

C
ost-effectiveness A

nalysis 

A
im

s and objectives  
 The aim

 of the study is to scope out how
 the cost-effectiveness analysis of m

easures to 
achieve good w

ater status and related consultation could be carried out so as to aid 
decision-m

aking on these m
easures and identify and investigate any issues and problem

s 
regarding such econom

ic analysis. The scoping deals w
ith both econom

ic and technical 
issues and expertise as investigated in the cost-effectiveness analysis. 
  Issues  
 The specific issues to be exam

ined include:  
 ��

C
haracterise and differentiate the various stretches of w

ater bodies in the selected basin 
so as to identify bodies of w

ater for w
hich objectives m

ust be set and m
easures identified 

and appraised; 
 ��

C
haracterise the various possible m

easures to achieve good w
ater status in term

s of the 
level (e.g. national or local) at w

hich decisions have to be taken on them
 and the level at 

w
hich these m

easures have to be im
plem

ented; 
 ��

C
haracterise the diverse parties affected positively or negatively by the im

pacts of these 
various possible m

easures to achieve good quality status, so as to help inform
 (in 

subsequent research) how
 their view

s could be input to decision-m
akers; 

 ��
H

ow
 best to use the available inform

ation given by existing scientific, risk assessm
ent 

and econom
ic appraisal system

s on the environm
ental, econom

ic or social im
pacts of the 

possible m
easures, so as to aid decision-m

aking on them
. W

hat are the key gaps in 
technical expertise and inform

ation that need to be addressed to undertake cost-
effectiveness analysis? 

 ��
Identify outstanding staff resourcing and capability issues. For exam

ple, are there 
sufficient num

bers of trained staff at regional level and centrally to co-ordinate data 
collection and econom

ic analysis?  
 ��

Identify outstanding specific research issues that need to be addressed in subsequent 
studies. 

 Specific Tasks to be carried out 
 1. 

C
haracterise and differentiate the various stretches of w

ater bodies in the selected basin 
so as to identify the appraisals needed for particular stretches of w

ater for w
hich 

objectives m
ust be set and m

easures identified. These could form
 appropriate separate 

building block elem
ents of the appraisal (and subsequent m

onitoring) of m
easures in the 

river basin m
anagem

ent plans (R
B

M
P

s). This m
ight characterise the m

ain different types 
of w

ater bodies in the basin in respect of, for exam
ple: 

 
��

Their different w
ater quality states and the extent to w

hich individual w
ater bodies 

now
 fail to achieve good status and w

ill fail to achieve good status by 2015 and 2021; 
 ��

The pressures on w
ater quality now

 and in the future; 
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��

The different types of options to achieve good status; 
 ��

The scale of costs and com
plexity involved in these m

easures (and hence the extent 
of the appraisals (of varying degrees of com

plexity/depth) that w
ill be needed.  

 The study w
ill need to extrapolate the findings for the selected basin to other river basins 

to give a qualitative and approxim
ate assessm

ent of the various depths of econom
ic 

analysis that w
ould be needed for all river basins in the country. 

 2. 
The consultants should devise a sim

ple schem
atic w

ay of presenting inform
ation from

 the 
appraisal of individual R

B
M

P
s in a w

ay that can be aggregated to aid decision-m
aking at 

the national level. 
 3. 

C
haracterise the various possible m

easures to achieve good w
ater status in term

s of the 
level (e.g. national or local) at w

hich decisions have to be taken on them
 and the level at 

w
hich these m

easures have to be im
plem

ented.  
 4. 

C
haracterise the parties affected positively or negatively by the environm

ental, econom
ic 

or social im
pacts of the options, especially w

ho benefits and w
ho pays for the costs of the 

options? In particular specify w
hether they live w

ithin the basin. Investigate how
 this 

geographical characterisation of the parties affected could relate to the level at w
hich the 

possible m
easures are decided upon and im

plem
ented (see above – state w

here above).  
 5. 

Identify 
w

hat 
inform

ation 
is 

needed 
regarding 

consultation 
for 

the 
effective 

im
plem

entation of the W
FD

 under A
rticle 14. This should take account of the com

plex 
m

ix of local and national decisions and parties affected by them
 - see above– state w

here 
above - and the need for the consultation to input view

s rather than determ
ine the 

decisions (especially at national level).  
  6. 

R
eview

 the availability of scientific, risk assessm
ent and econom

ic inform
ation on the 

environm
ental, econom

ic or social im
pacts of the possible m

easures and options and 
show

 how
 these could best be used in the cost-effectiveness analysis and to present 

inform
ation on the im

pacts of options for the consultation. S
how

 how
 to present clearly 

the findings and their assum
ptions and lim

itations? Identify w
hat additional inform

ation, 
analysis and appraisal processes are needed and how

 could these best be provided? 
 7. 

S
how

 how
 to present inform

ation on m
easures and com

binations of m
easures to show

 
costs, effectiveness and other factors (e.g. benefits) w

here appropriate and relevant. 
 8. 

Identify w
hat inform

ation (in w
hat form

) is needed on the costs and econom
ic im

pacts of 
the various types of m

easures (see (3) above) covering the different sectors (w
ater 

industry, 
non-w

ater 
industry, 

agriculture 
and 

other). 
R

eview
 

the 
availability 

of 
this 

inform
ation.  

 9. 
Indicate how

 m
uch tim

e and resources w
ould be available to carry out the cost-

effectiveness analysis of m
easures in the selected river basin? E

stim
ate how

 m
uch tim

e 
and resource w

ould be required to carry out a sim
ilar analysis in various types of river 

basins (e.g. w
ith different sizes, different pressures and im

pacts, different availability of 
inform

ation and research results). Identify or seek m
eans of reconciling the likely 

im
balance betw

een needs and available resources (e.g. stream
line the cost-effectiveness 

analysis process w
hile m

aintaining its key elem
ents). 

 10. Identify specific research subjects and pilot R
B

M
P

 studies that w
ill then be needed to 

research in depth and clarify particular outstanding issues and problem
s regarding the 

practical application of the various elem
ents of the cost-effectiveness analysis.  

O
utputs from

 the Study  
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  The intended outputs from
 the study include: 

 ��
S

how
 w

hat inform
ation (in w

hat form
) is needed to inform

 decision-m
aking (at w

hich level 
and for w

hich decisions) on the various types of options; 
 ��

S
how

 how
 the various elem

ents of the cost-effectiveness analysis could best generate 
this inform

ation and how
 this inform

ation could fit together w
ell in practice; 

 ��
Identify key inform

ation gaps and specific research needs and priorities, especially 
regarding the developm

ent and application of econom
ic appraisal and analysis tools and 

techniques. This w
ould then form

 the basis and term
s of reference for specific follow

 up 
w

ork (e.g. to im
prove specific tailored econom

ic appraisal techniques). 
 Study Form

 
 This is essentially a scoping and ground clearing study anchored in a specific basin. 
 It w

ill entail consultants review
ing the available m

aterial (e.g. on w
ater quality states and 

reasons 
for 

failure, 
available 

econom
ic 

inform
ation, 

reports 
on 

existing 
consultation 

procedures, planning docum
ents w

ith forecasts for key econom
ic sectors/w

ater users, etc).  
 They w

ould then seek out and analyse the view
s and know

ledge of experts (e.g. from
 

governm
ent departm

ents and key stakeholders) on how
 they could carry out hypothetically 

(or virtually), 
in 

a 
specific 

basin, 
a 

cost-effectiveness 
analysis 

of 
the 

m
easures 

for 
developing the R

B
M

P
s.  

 This virtual study w
ill involve no original research and the consultants should not get bogged 

dow
n in any detailed investigations. Thus, w

here data are not currently available, the 
consultants should use assum

ed illustrative dum
m

y data and plausible inform
ation, that 

m
ight be generated by the available sources and appraisal processes, to give a virtual 

illustration of how
 the cost-effectiveness analysis could be applied in practice – i.e. use 

assum
ptions and judgem

ent to report the type of outputs from
 each elem

ent, rather than do 
any actual data collection as such. 
 The consultants w

ould interview
 (probably by telephone) the appropriate experts and prepare 

a review
 and issues paper. They w

ill organise a 2-day brainstorm
ing w

orkshop w
ith key 

experts (m
ostly from

 relevant G
overnm

ent departm
ents and devolved adm

inistrations, and 
also from

 key stakeholders) to w
ork through and thrash out the issues concerned w

ith 
carrying out the cost-effectiveness analysis. 
 There w

ill be close links betw
een this study and other scoping studies and research that the 

governm
ent departm

ents are carrying out in the context of the im
plem

entation of the W
ater 

Fram
ew

ork D
irective. For exam

ple, case studies on H
eavily M

odified W
ater B

odies or 
studies on scientific aspects, such as specification of w

ater quality objectives and m
onitoring 

and characterisation of river basins.  
 The prelim

inary results and draft report w
ill be discussed in a 2 day w

orkshop w
ith experts 

from
 governm

ent and key stakeholders. The m
ain objectives of the w

orkshop w
ill be the 

discussion and evaluation of the prelim
inary results of the scoping study, the assessm

ent of 
the relevance of the results to other river basins in the country, and a first discussion w

ith 
stakeholders on the econom

ic analysis carried out and its integration into the decision 
m

aking process for developing R
B

M
P

s.  
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 Expertise R
equired  

 The successful contractors' team
 w

ill have to have the follow
ing expertise: 

 ��
P

roject m
anagem

ent and m
anaging a team

 of diverse experts so as to pull together their 
view

s; 
 ��

E
conom

ic 
appraisal 

and 
presentation 

of 
econom

ic-related 
inform

ation 
for 

different 
audiences; 

 ��
A

ppraisal of the control m
easures covering the various sectors (households, industry, 

agriculture, etc.); 
 ��

S
takeholder consultation; 

 ��
E

xperts 
know

ledgeable 
about 

scientific 
and 

risk 
assessm

ent 
w

ork 
relevant 

to 
the 

appraisals for the W
FD

 and how
 this could effectively input into the cost-effectiveness 

analysis and consultation processes in this study; 
 ��

O
rganising and anim

ating w
orkshops w

ith diversity of participants from
 governm

ent 
departm

ents and key stakeholders. 
 The study period is 6 m

onths. E
xperts’ input to the study is estim

ated at 6 full m
an-m

onths.  
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 A
N

N
EX C

2 
 Stakeholder A

nalysis: M
ethodology and K

ey Issues 

Introduction 
 W

hen em
barking on an interactive process it is of the utm

ost im
portance to consider w

ho w
ill 

be participating in the process. To get an overview
 of all the relevant stakeholders (or actors) 

in the field of interest, a so-called “stakeholder-analysis” can be perform
ed. This analysis 

reduces the risk of forgetting an im
portant actor and w

ill give an idea about the different 
angles from

 w
hich the subject can be view

ed. The stakeholder-analysis itself is a relatively 
sim

ple and a m
ethodological exercise, and a possible m

ethodology is presented in this 
A

nnex along w
ith an illustration. H

ow
ever, it is left to the reader to assess how

 this can be 
adapted to her/his ow

n situation and m
ade relevant to the econom

ic analysis process.  

 B
ackground 

 A
 stakeholder can be any relevant person, group or organisation w

ith an interest in the issue, 
either because he is going to be affected by the subject (victim

, gainer) or because he has 
influence, know

ledge or experience w
ith the subject. The analysis w

ill bring transparency in 
identifying w

hat stakeholders already exist and w
hich interests they represent. Types of 

stakeholders 
are: 

governm
ent, 

local 
authorities, 

non-governm
ental 

institutions, 
political 

organisations, research institutes, industries, agriculture, households or other businesses. A
 

stakeholder-analysis is usually perform
ed starting from

 the contents of a project using the 
“w

ho?” question (for exam
ple: w

e w
ant to build a house, w

ho know
s how

 to build it?). B
e 

aw
are that the problem

 definition m
ust be clear from

 the beginning and that the problem
 shall 

be view
ed from

 as m
any different angles as possible.  

B
esides analysing the stakeholders it can be useful to m

ap the environm
ent of a project to 

identify external influences. The m
ap could tell som

ething about the interests, m
otives and 

relationships of the actors identified, the field of force they operate in, and risks. For exam
ple: 

w
hich stakeholders have a positive or negative influence on the project, w

ho has pow
er, w

ho 
has the biggest m

onetary interest? S
im

ilar m
apping can be done for factors influencing the 

process, often expressed as threats (e.g. w
eather, financial or hum

an capacities). 

G
enerally, a process consists of several stages (as illustrated in Figure C

2.1). For every 
single stage, it should be review

ed w
hich stakeholders are relevant to involve in the process 

and if the stakeholders have the sam
e “rights”. The role and involvem

ent of the stakeholder 
can differ from

 stage to stage, and the stakeholder-analysis w
ill m

ake this m
ore transparent.  
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Figure C
2.1: A

 process represented in diagram
 form
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 D
uring the stakeholder-analysis the degree of involvem

ent of every stakeholder (per stage) 
can be labelled as either (see Figure C

2.2): 

��
co-operating: the stakeholder that w

ill actually participate in and contribute actively to the 
process; 

��
co-thinking: the stakeholder of w

hich you w
ant input w

ith respect to content, it is a source 
of know

ledge like experts; 

��
co-know

ing: the stakeholder w
hich does not play an active role in the process but should 

be inform
ed of its progress. 

  
 

 
 

 
 Figure C

2.2: Target schem
e to identify degree of involvem

ent of stakeholder 
 If desired the identification approach can be refined by identifying the type of actor (see 
Figure C

2.3): 

��
decision m

aker: stakeholders w
hich decide about the project; 

��
user: stakeholders w

hich use the result or are affected by it; 

��
im

plem
enter/executive: the stakeholders that have to im

plem
ent the results or new

 policy; 

��
expert/supplier: stakeholders w

hich put inform
ation, expertise or m

eans at the disposal of 
the project. 
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 Figure C
2.3: R

efined target schem
e to identify degree of involvem

ent and type of 
stakeholder 

 Im
portant! If the identified stakeholders are going to participate (actively or passively) in the 

project it is im
portant to give feed-back to the stakeholder and specify clearly their role in 

order to avoid disappointm
ents: m

anagem
ent of expectations. 
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Stakeholder analysis: a sim
ple m

ethodology 
 M

aking the stakeholder analysis operational im
plies going through a series of steps of 

questioning and interaction. A
lthough it needs to be adapted and refined to every situation, a 

sim
ple m

ethodology and series of steps is proposed below
. 

��
S

tep 1 - D
efine the stage of the process that w

ill be subject to a stakeholder analysis. 
P

utting the subject in question-form
 m

akes it usually m
ore accessible and facilitate the 

identification of key issues/stages. It appears rather w
ise to invite stakeholders (of w

hich 
it is obvious that they are involved) to take part in a brainstorm

ing session; 

��
S

tep 2 - A
 group, a m

axim
um

 of 10 persons (the project team
) including a chairm

an, 
perform

s a brainstorm
ing session in w

hich as m
any stakeholders and perspectives or 

angles linked to the selected stages are m
entioned.  

- 
K

eep it rather general, nam
e groups or organisations, not yet concrete nam

es or 
people; 

- 
E

very suggestion is w
ritten dow

n w
ithout judgem

ent. 

��
S

tep 3 - C
heck if the m

ain perspectives/angles can be split up into sub-units/organised in 
types; 

��
S

tep 4 – A
llocate to the stakeholders identified a concrete nam

e (and address/contact 
inform

ation); 

��
S

tep 5 - C
heck the result: 

- 
D

id w
e check all the stages of the process? 

- 
D

o w
e have the ones that benefit and the victim

s? 

- 
Is the ow

n project organisation included? 

- 
D

id w
e identify the people behind um

brella organisations? 

��
S

tep 6 - O
nce the stakeholders are identified, the long list can be ordered by identifying 

the degree of involvem
ent of each actor in each stage: 

- 
W

rite dow
n every actor on a P

ost-it notepaper; 

- 
D

raw
 up the “target”-schem

e w
ith circles on a flip-over chart; 

- 
B

e clear about the stage in the process that is effectively analysed. 

��
S

tep 7 - P
ut the notepapers in the right place in the “target” 9 (Figure C

2.2 and if 
refinem

ent is desired this can be repeated for Figure C
2.3); 

��
S

tep 8 - C
heck if there are no big gaps; 

��
S

tep 9 - U
se the result! e.g. for a com

m
unication plan to notify concerned stakeholders. 

B
e very clear w

ith each stakeholder about his expected role and involvem
ent in the 

process (m
anagem

ent of expectations);  

��
S

tep 10 - The brainstorm
ing session can be continued to identify relationships betw

een 
stakeholders, their interests and m

otives and factors that influence the process. 

 
9 K

eep in m
ind that the degree of influence of the stakeholders is a factor to be considered. It m

ight be useful m
ore 

closely to involve “big” actors w
ith m

uch influence to ensure com
m

itm
ent and a supporting basis.  
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 Illustration of the stakeholder-analysis 
 A

 sm
all case is presented for the illustration of the m

ethodology. The subject of the case is 
the pollution at the dow

nstream
 part of the R

iver S
cheldt. The m

unicipalities along the river 
recognise the problem

 and w
ant to im

prove the w
ater quality, they are initiating this case. 

The process is described in Figure C
2.4: 
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 Figure C

2.4: D
ifferent stages of a process concerning the pollution of the R

iver 
Scheldt 

 A
nalogous to the presented m

ethodology in the form
er sub-section, the possible results are 

presented below
 for the different steps of the stakeholder analysis and for the stage 1 of the 

process (i.e. w
hy is the S

cheldt polluted, pressures?).  

��
Step 1 - Inform

ation is w
anted about the pollution in the S

cheldt, e.g. “W
hy is the S

cheldt 
polluted?”, w

ho tells m
e that it is polluted?  

��
Step 2 - The proposed project team

 w
ill include the m

unicipalities and they have decided 
to invite also representatives of the harbour of A

ntw
erp and V

lissingen. A
s m

any different 
angles as possible are view

ed during a brainstorm
ing session. The output of this session 

is a (finite) list of stakeholders involved: 

 
 

 
IC

P
S

 (S
cheldt com

m
ission) 

P
eople in the neighbourhood 

A
griculture 

H
arbours 

R
ecreation 

M
unicipalities 

D
redging com

panies 
S

hipping traffic 
Fisherm

an 
Industries 

G
overnm

ent 
W

W
TP

 
  

��
Step 3 – M

ore detailed discussions show
 that the type “Industries” can be split up into: 

- 
Industries w

ith em
ission to the air (deposit); 

- 
Industries w

ith discharge to the w
ater. 

 

��
Step 4 - The list is defined m

ore 
precisely: 
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IC
PS

 (S
cheldt C

om
m

ission) 
People in the neighbourhood 

A
griculture: 

- farm
er A

, B
, C

; 
- poultry farm

 D
; 

- pig farm
 E

, F. 

H
arbours: 

- A
ntw

erp (B
); 

- G
hent (B

); 
- Terneuzen (N

L); 
- V

lissingen (N
L). 

R
ecreation: 

- anglers; 
- canoeists; 
- cyclists. 

M
unicipalities 

A
ntw

erp, G
hent, Terneuzen, V

lissingen. 

D
redging com

panies: 
- com

pany X; 
- com

pany Y
. 

Shipping traffic: 
E

U
 um

brella organisation for shipping traffic. 

Fisheries 
Industries: 
- em

issions to air: industry G
; 

- discharge to w
ater: industry H

. 
G

overnm
ent 

B
elgium

 (Flandres, W
allonia, B

russels) 
The N

etherlands 

W
W

TP 
A

ntw
erp, G

hent, V
lissingen, Terneuzen. 

 
For all stakeholders the contact person/com

petent authority should be identified and the 
address/contact inform

ation identified. 

��
Step 5 - C

hecking the result show
s that it is unclear w

hich shipping com
panies are 

represented by the “E
uropean um

brella organisation for shipping traffic”, as only shipping 
com

panies operating in the S
cheldt area are seen as relevant. This w

ill need further 
checks by the project team

. It is also noticed that environm
ental N

G
O

’s are m
issing from

 
the list of stakeholders identified so far, and the union for the “P

rotection of the S
cheldt 

landscape” is added to this list. 

��
Step 6 &

 7 - The degree of involvem
ent of the stakeholders is expressed by allocating 

stakeholders into the target schem
e (Figure C

2.5). For the first stage of the process (w
hy 

is the S
chedlt polluted, w

hat are pressures?), m
uch inform

ation needs to be collected. 
Thus m

any stakeholders end up in the second circle (co-thinking) of the target schem
e. 

S
om

e stakeholders are know
n to have a great socio-econom

ic influence and are asked 
to co-operate together w

ith the project team
 (inner circle). The outer border of the figure 

show
 the organisations that w

ill be inform
ed about the project.  

��
Step 8 - C

heck for gaps in Figure C
2.5, refine it. 

��
Step 9 - The results of the brainstorm

ing session are incorporated into the project plan. 
D

ecision is taken that the harbours of G
hent and Terneuzen and Industry H

, that are not 
yet part of the project team

, w
ill be approached for co-operation. 

��
Step 10 - The brainstorm

ing session can be continued to refine the target schem
e 

according to Figure C
2.3 and/or to m

ap the environm
ent. S

im
ple questions such as: 

“W
hat is the interest of Industry H

?”; “W
hat is the relationship betw

een M
unicipality A

 or 
H

arbour W
?” w

ill help in increasing the project team
s understanding of the role and 

stakeholder relationships. 
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 Figure C

2.5: Target schem
e w

ith stakeholders w
ho can tell about the pollution of the 

dow
nstream

 part of the R
iver Scheldt 

 
 A

nnex C
2 R

eferences 
 1. 

A
R

B
 toolkit, G

ereedschap voor het m
anagen van open beleidsprocessen; Adviesunit 

R
esultaatgericht Beleid, M

inistry of Public W
orks, Transport and W

ater M
anagem

ent, 
The N

etherlands, 2000. 
2. 

W
W

F’s prelim
inary com

m
ents on P

ublic P
articipation in the context of the W

ater 
Fram

ew
ork D

irective and Integrated R
iver B

asin M
anagem

ent; Adam
 H

arrison, G
uido 

Schm
idt, C

harlie Avis, R
ayka H

auser, W
W

F, June 2001. 
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 A
N

N
EX C

3 
Possible R

eporting Tables 

 The tables presented below
 are by no m

eans exhaustive and final. They have been 
developed 

as 
exam

ples 
to 

support 
experts 

in 
different 

countries 
and 

river 
basins 

in 
developing their ow

n tem
plates. The tables do not m

ention the inform
ation on w

ater uses, 
w

astew
ater treatm

ent, pollution em
itted, changes in hydrom

orphology, changes in ecology, 
etc. that w

ill com
e from

 the analysis of pressures and im
pacts as specified in A

nnex II of the 
W

ater 
Fram

ew
ork 

D
irective. 

C
learly, 

sim
ilar 

tables 
can 

be 
draw

 
for 

this 
biophysical 

inform
ation. K

ey is to ensure consistency and coherence (e.g. in selecting spatial scale of 
com

putation and reporting) betw
een pressures and im

pacts and the econom
ic analyses.  
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Source 
of data 

D
ate

Spatial scale,
low

est 
disaggregation 

level 

Q
uality of data 

(good, m
edium

, 
poor) 

A
vailability of 

data 
C

ost
C

om
m

ents
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Source 
of data 

D
ate 

Spatial scale, 
low

est 
disaggregation 

Q
uality of data 

(good, m
edium

, 
poor) 

A
vailability of 

data 
C

ost 
C

om
m

ents 

level 

92



m
entation Challenge of the W

ater Fram
ew

ork D
irective  

Source 
of data 

D
ate 

Spatial scale, 
low

est 
disaggregation 

Q
uality of data 

(good, m
edium

, 
poor) 

A
vailability of 

data 
C

ost 
C

om
m

ents 

level 
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Source 
of data 

D
ate

Spatial scale,
low

est 
disaggregation 

level 

Q
uality of data 

(good, m
edium

, 
poor) 

A
vailability of 

data 
C
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C
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m

ents
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D
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Spatial scale, 
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Q
uality of data 

(good, m
edium

, 
poor) 

A
vailability of 

data 
C

ost 
C

om
m

ents 

level 
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ater service considered) 

Source 
of data 

D
ate

Spatial scale,
low

est 
disaggregation 

level 

Q
uality of data 

(good, m
edium

, 
poor) 

A
vailability of 

data 
C

ost
C

om
m

ents
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of data 

D
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est 
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Q
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vailability of 
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  R
eporting the econom

ic elem
ents of the characterisation of river basins – 

exam
ple of an executive sum

m
ary 

 The form
at of the executive sum

m
ary presented below

 is by no m
eans exhaustive and final. 

It has been developed as an illustration to support experts in different countries and river 
basins in developing their ow

n reporting tem
plates and reports. The form

at and tables do not 
m

ention the indicators on w
ater uses, w

astew
ater treatm

ent, pollution em
itted, changes in 

hydrom
orphology, changes in ecology, etc. that w

ill be com
puted as a result of the analysis 

of pressures and im
pacts as specified in A

nnex II of the W
ater Fram

ew
ork D

irective. C
learly, 

sim
ilar tables or m

aps can be draw
 for this biophysical inform

ation. K
ey is to ensure 

consistency and coherence (e.g. in selecting spatial scale of com
putation and reporting) 

betw
een reporting on pressures and im

pacts and the econom
ic analyses.  

 
98



 W
FD

 CIS G
uidance D

ocum
ent N

o. 1  
Econom

ics and the Environm
ent – The Im

plem
entation Challenge of the W

ater Fram
ew

ork D
irective 

  
99

Exam
ple of an executive sum

m
ary 

 K
ey m

essages w
ith regards to the econom

ics of w
ater uses  

 1. 
  

 2. 
  

 3. 
  

       D
escription of the river basin and econom

ic im
portance of key w

ater uses 
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 Table 1. Econom
ic im

portance of key w
ater uses for the river basin  

 W
ater 

use 
W

ater 
consum

ption 
Pollution 

Total 
“production” 

Turnover 
(€) 

Em
ploym

ent 
N

um
ber of 

beneficiaries 
 U

se 1 
 

 
 

 
 

 
 

 U
se 2 

 

 
 

 
 

 
 

 U
se 3 

 

 
 

 
 

 
 

 U
se 4 

 

 
 

 
 

 
 

 …
 

 

 
 

 
 

 
 

N
ote: figures can be given in absolute term

s and in relative term
s (relative to the river basin as a w

hole 
or to the econom

ic sector for the country if seen as of national strategic im
portance) 

  M
ap 1. Localisation of key w

ater uses in the river basin 
   A

ssessing trends and identifying the baseline scenario  
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 Table 2. Foreseen trends in key w
ater uses in the river basin up to 2015 

 W
ater 

use 
C

hange in 
beneficiaries 

C
hange in 

production 
Technological 

change 
O

verall change 
in pressure 
(qualitative) 

C
om

m
ents 

 U
se 1 

 

 
 

 
  

 

 U
se 2 

 

 
 

 
 

 

 U
se 3 

 

 
 

 
 

 

 U
se 4 

 

 
 

 
 

 

 …
 

 

 
 

 
 

 

 Table 3. Foreseen investm
ents and m

easures targeted to the w
ater sector up to 2015 

 M
ain 

policy 
Planned m

easures 
Proposed 
costs (€) 

Likely change in w
ater 

status  
C

om
m

ents 

 Policy 1 
 

 
 

  
 

 Policy 2 
 

 
 

 
 

 Policy 3 
 

 
 

 
 

 …
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  A
ssessing cost-recovery 
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 Table 4. C
urrent cost-recovery assessm

ent in the river basin 
 W

ater 
services 

C
osts and prices 

U
se 1 

U
se 2 

U
se 3 

Financial costs 
 

 
 

 

Tariffs for w
ater 

services 
 

 
 

R
ecovery of 

financial costs 
 

 
 

Environm
ental 

costs 
 

 
 

Internalised 
environm

ental 
costs 

 
 

 

R
ecovery of 

environm
ental 

costs 

 
 

 

Service 1 

O
verall cost-

recovery 
 

 
 

Financial costs 
 

 
 

Tariffs for w
ater 

services 
 

 
 

R
ecovery of 

financial costs 
 

 
 

Environm
ental 

costs 
 

 
 

Internalised 
environm

ental 
costs 

 
 

 

R
ecovery of 

environm
ental 

costs 

 
 

 

Service 2 

O
verall cost-

recovery 
 

 
  

 Proposed activities for im
proving the inform

ation and know
ledge base 
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A
nnex D

 – M
ethodological Tools for U

ndertaking the Econom
ic 

A
nalysis 
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N
EX D

1 
Inform

ation sheets IN
TR

O
D

U
C

TIO
N

 
 This A

nnex contains a series of inform
ation

 sheets 
providing 

m
ethodological G

uidance for im
plem

enting the 3-step approach 
presented in the m

ain part of this docum
ent. It is structured as 

follow
s:  

 
�
�

Scale issues: This inform
ation sheet helps you understand at w

hich geographical 
level you should carry out the econom

ic analysis and report the results; 
 �
�

Estim
ating costs (and benefits): This inform

ation sheet helps you understand how
 

to estim
ate costs and benefits, w

hich are seen as avoided costs; 
 

�
�

R
eporting on cost recovery: This inform

ation sheet helps you understand w
hat and 

how
 you should report on the recovery of costs of w

ater services; 
 

�
�

B
aseline scenario: This inform

ation sheet w
ill help you develop one or several 

alternative baseline scenarios (or “business-as-usual” (B
A

U
) scenarios). It proposes 

an optional approach to com
plem

ent the forecasting analysis (to define the B
A

U
 

scenarios) w
ith prospective analysis; 

 
�
�

C
ost-effectiveness analysis: This inform

ation sheet w
ill help you carry out a C

ost-
effectiveness A

nalysis (C
E

A
). The C

E
A

 is used for assessing the cost-effectiveness 
of potential m

easures for achieving the environm
ental objectives set out by the 

D
irective and construct a cost-effective P

rogram
m

e of M
easures; 

 
�
�

Pricing as an econom
ic instrum

ent: This inform
ation sheet helps you assess the 

effectiveness of pricing as a m
easure to achieve the environm

ental objectives of the 
D

irective; 
 

�
�

D
isproportionate costs: This inform

ation sheet w
ill help you assess w

hether the 
costs of the P

rogram
m

e of M
easures are disproportionate and w

hether derogation 
from

 the D
irective’s objectives could be justified follow

ing an assessm
ent of costs and 

benefits.  
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SC

A
LE ISSU

ES 
 D

irective references: N
o specific reference in the D

irective but m
any im

plicit references and 
key issues for m

aking the econom
ic analysis operational. This sheet underlies the overall 

(3-step) approach to the analysis.  
 This inform

ation sheet helps you understand at w
hich geographical 

level you should carry out the econom
ic analysis and report the 

results.  
 1. O

bjective 
 S

cale issues are central to the developm
ent of integrated river basin m

anagem
ent plans. 

They are key to the integration betw
een different disciplines and expertise and to the 

developm
ent of activities aim

ed at inform
ing, consulting and ensuring active participation of 

stakeholders and collecting inform
ation.  

 For the econom
ic analysis, it is im

portant to understand the level of efforts required in 
conducting the econom

ic analysis in term
s of:  

 �
�

The type of inform
ation to be collected;  

�
�

The spatial and tem
poral scale at w

hich the inform
ation needs to be collected (coverage); 

�
�

The type and the level of disaggregation of the analysis that should (or can) be 
perform

ed. 
 A

lthough m
ostly m

entioned in the context of large river basins, identifying the ‘right’ scale for 
the analysis is relevant to all river basins.  
 2. W

hat spatial scales and levels of disaggregation are m
entioned in the D

irective?  
 The D

irective m
entions a w

ide range of spatial or aggregation units (see Table 1). O
verall, 

the D
irective prom

otes the river basin as the basic hydrological system
 for characterising, 

analysing, defining and im
plem

enting program
m

es of m
easures. In som

e cases, how
ever: 

 �
�

S
everal river basins can be aggregated into river basin districts that are the basis for 

com
pliance checking and reporting by M

em
ber S

tates. R
iver basin districts com

bine 
hydrological and practical/adm

inistrative considerations (e.g. com
bining several sm

all but 
sim

ilar 
river 

basins 
to 

lim
it 

planning 
and 

adm
inistrative 

burden). 
H

ydrological 
considerations m

ay be strengthened if river basins of a given district are inter-connected 
through w

ater transfers; 

�
�

Large river basins can be sub-divided into sm
aller sub-basins to facilitate the process of 

developing m
anagem

ent plans or w
hen different countries share a river basin district that 

is then disaggregated into national sub-basins. 
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 Table 1 – W
hat does the D

irective specify about data collection and analysis?  
 B

uilding block 
W

hen is it a reference? 
H

ydrological/Ecological 
W

ater B
ody  

�
�

�
�

�
�

�
�

C
haracterisation of w

ater status (Annex II); 
Further 

characterisation 
for 

those 
bodies 

at 
risk 

of 
failing 

environm
ental objectives (Annex II); 

D
eterm

ination of environm
ental objectives (based on cost and 

benefit assessm
ent) if derogation (Article 4); 

Justification of deadlines extension (Article 4). 
G

roup of w
ater bodies 

(grouping 
based 

on 
bio-physical 

&
 

ecological criteria) 

� �
��

Initial characterisation of R
iver B

asins (Annex II); 
P

ossible 
detailed 

program
m

es 
and 

m
anagem

ent 
plans 

for 
w

ater types (Article 13.5). 

P
rotected A

reas 
�
�

D
esignation of protected areas (Article 6, Annex IV

). 
R

iver B
asin 

�
�

�
�

C
haracterising, 

analysing, 
defining 

and 
im

plem
enting 

program
m

es of m
easures; 

C
arrying out cost-effectiveness analysis (Annex III) for 

the 
identification of the program

m
e of m

easures (Article 11). 
R

iver B
asin D

istrict 
�
�

�
�

C
arrying out and reporting econom

ic analysis (Article 5 and 
Annex III); 
E

valuating pricing policies (Article 9 and Annex III). 
S

ub-basin 
�
�

D
eveloping 

m
anagem

ent 
plans 

(e.g. 
for 

national 
parts 

of 
international river basins, see below

 and Article 13). 
Socio-Econom

ic 
W

ater services 
�
�

A
ssessm

ent of cost-recovery for w
ater services (Article 9). 

E
conom

ic sector 
�
�

�
�

E
stim

ate the contribution to cost recovery by key w
ater uses: 

household, industry and agriculture (Article 9); 
P

ossible 
detailed 

program
m

es 
and 

m
anagem

ent 
plans 

for 
econom

ic sectors (Article 13.5). 
W

ater uses 
�
�

�
�

E
conom

ic analysis of w
ater uses (Article 5); 

A
dequate contribution of w

ater uses to the costs of w
ater 

services (Article 9). 
A

dm
inistrative 

S
tate/R

egional 
�
�

�
�

A
ll 

activities 
linked 

to 
im

plem
entation 

(M
em

ber 
S

tate’s 
responsibility, e.g. reporting obligations); 
P

lans for national portion of international river basins. 
E

uropean  
�
�

�
�

V
arious reporting obligations from

 the C
om

m
ission at the E

U
 

scale (Article 18); 
C

ost-benefit 
assessm

ent 
of 

the 
D

irective 
at 

the 
E

U
 

scale 
(C

om
m

ission’s statem
ent added to the D

irective’s text at the 
tim

e of adoption). 
  3. A

t w
hat scale should the econom

ic analysis of w
ater uses be conducted?  

 R
eporting on the econom

ic analysis of w
ater uses (both the description of the existing 

situation and the analysis of the trends/baseline in key indicators and variables) has to be 
m

ade at the river basin district scale (disaggregated into national portions of transboundary 
river basins w

henever required).  
 H

ow
ever, low

er spatial scales m
ay be investigated according to:  

 �
�

The scale at w
hich significant pressures and w

ater uses take place (e.g. a sub-region 
of the river basin or a specific sub-econom

ic sector);  
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 �
�

�
�

The decision m
aking scale, e.g. at w

hich scales and for w
hich decisions is the analysis 

used. For exam
ple, if som

e m
easures are applied at specific disaggregated scales (e.g. a 

specific w
atershed or a given econom

ic sector), providing inform
ation on the econom

ic 
im

portance of w
ater uses at that scales m

ay be appropriate; and  

The scale required for inform
ation, consultation and participation. It is im

portant to 
ensure key indicators are com

puted at scales that are relevant to consultation and 
participation. S

uch scales are likely to be low
er (e.g. a w

atershed or specific econom
ic 

sector) than the river basin or river basin district.  

Illustrations 1 to 3 of this inform
ation sheet (see below

) provide som
e lessons on the 

definition of the adequate scale for analysis from
 testing and scoping exercises conducted 

during the preparation of this G
uidance.  

 Illustration 1 – D
efining the adequate scale of analysis by com

bining biophysical and 
econom

ic inform
ation in the Scheldt river basin in Lille (France) 

 The W
FD

 quantitative objective for groundw
ater is to balance abstraction and recharge. For the chalk aquifer 

around Lille, the relevant level of disaggregation for the econom
ic analysis corresponds to a set of groundw

ater 
units for w

hich: 
 ��

The recharge can be assessed for each individual unit; 
��

O
ne abstraction is located in only one unit (no abstraction on boundaries); 

��
A

bstractions in one unit have no (or lim
ited) effect on the piezom

etry in other units. 
  If all these conditions are m

et, the physical system
 can be considered as a pool and econom

ic inform
ation can be 

gathered for abstractions from
 this pool. W

ith respect to pressures, it is im
portant to consider both abstractions 

registered by national offices or w
ater agencies and self-service abstractions. The second type of inform

ation w
ill 

be m
ore difficult to collect as it is rarely collected by w

ater service operators or public agencies in charge of 
m

onitoring w
ater services.  

Source: G
. Bouleau & A. C

ourtecuisse, Testing the W
FD

 G
uidance D

ocum
ent on groundw

aters in the area of 
Lille. See Annex E. 
  Illustration 2 – Identifying coherent areas in the R

hône-M
éditerranée-C

orse basin 
(France)  

 A
 testing exercise in the R

hône-M
éditerranée-C

orse river basin in the S
outh of France highlighted that defining 

the appropriate scale for the econom
ic analysis has to take into account a variety of criteria:  

 �
�
�
�
�
�
�
�

E
conom

ic activities (agriculture, industries, tourism
); 

H
ydrographic com

ponents;  
S

ocial and land uses aspects; 
A

vailability of different data required. 
 A

s a result, the relevant scale for the socio-econom
ic analysis, especially for large and heterogeneous river 

basins, is som
ew

here betw
een the w

ater body and the river basin levels. To subdivide the basin into coherent 
socio-econom

ic areas, it w
as proposed to gather socio-econom

ic, planning and land use inform
ation and adapt it 

from
 existing scales of analysis, such as hydrographic or adm

inistrative ones, to scales that m
eet the needs of the 

W
ater Fram

ew
ork D

irective . O
ne of the m

ain interests of this approach is to integrate land planning and econom
ic 

considerations 
into 

the 
analysis 

to 
facilitate 

inform
ation, 

consultation 
and 

participation 
of 

the 
public 

and 
stakeholders.  
Source: P. D

upont &
 O

. G
orin, Testing a pertinent scale for the econom

ic analysis in the R
hône-M

éditterrannée-
Cors river basin. See A

nnex E. 
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 Illustration 3 – M
atching biophysical and econom

ic inform
ation w

ith adm
inistrative 

boundaries in the Vouga R
iver B

asin (Portugal)  
 The m

onitoring netw
ork in the V

ouga R
iver Basin in P

ortugal is not com
plete today for com

plying w
ith the 

requirem
ents of the W

ater Fram
ew

ork D
irective. Thus, although it is possible to identify the existence of w

ater 
quality problem

s and associated m
ain pressures, the establishm

ent of a clear link betw
een pressures/discharges 

and w
ater quality problem

s is not possible in m
ost cases. The location of m

ain polluting sources is know
n, but 

discharges are not fully characterized, and cause-effect relationships cannot be fully established. There is a need 
for the developm

ent and calibration of w
ater quality m

odels allow
ing for the establishm

ent of such link, in the 
absence of a com

prehensive m
onitoring netw

ork. This link is essential for the econom
ic analysis, particularly for 

the cost effectiveness analysis of program
m

es of m
easures. 

 D
ifferent elem

ents of econom
ic inform

ation in P
ortugal are currently disaggregated into different adm

inistrative 
boundaries. A

t best, the scale is m
unicipal, and in som

e cases it is regional (there are five regions in the 
m

ainland, w
hich cut across river basins). S

ince regional and m
unicipal boundaries do not coincide w

ith river basin 
boundaries, the com

patibility of scales is a relevant issue. A
s it is unlikely that all econom

ic inform
ation w

ill 
becom

e available at a scale sm
aller than the m

unicipal level, consistent criteria m
ust be developed to partition 

m
unicipal values betw

een river basins (possibly using available G
IS

 inform
ation to pinpoint clusters of users). 

Source: P. M
endes. Scoping key elem

ents of the econom
ic analysis in the Vouga R

iver Basin. See A
nnex E. 

  4. A
t w

hich scale should w
e undertake the cost-effectiveness analysis?  

 From
 an econom

ic point of view
, and to account for the inter-connection betw

een all w
ater 

bodies of a given river basin, cost-effectiveness analysis is best perform
ed at the scale of the 

river basin. B
ut to undertake the analysis at low

er scales is likely to be m
ore m

anageable in 
cases of large num

bers of w
ater bodies, pressures and environm

ental problem
s w

ithin the 
river basin.  
 Identifying the scale at w

hich environm
ental problem

s take place 
 The analysis of the pressures and im

pacts, along w
ith the identification of significant w

ater 
m

anagem
ent issues, show

s that specific scales can be attached to various environm
ental 

problem
s:  

 �
�

S
om

e pressures have an im
pact throughout the river basin, e.g. controlling flow

s in an 
upstream

 portion of a river basin w
ill im

pact portions of dow
nstream

 flow
s, w

hile putting a 
dam

 dow
nstream

 m
ay stop m

igration of fish and thus im
pact the entire river’s ecology; 

�
�

S
om

e pressures have a local im
pact, e.g. abstraction into a confined aquifer, or polluted 

discharge into a river that w
ill then be naturally diluted; and 

�
�

D
iffuse pressures often need to be accounted for at the river basin scale, as it is the 

addition of all pressures taking place w
ithin the river basin that is to be investigated. 

 C
ost-effectiveness analysis should be perform

ed at the scale at w
hich environm

ental issues 
take place to ensure that the costs (especially other direct econom

ic costs) and effectiveness 
of m

easures are fully accounted for in the analysis. In m
any river basins a range of 

environm
ental issues attached to different scales are likely be considered.  
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 �
�

O
ne pragm

atic w
ay to ensure som

e coherence betw
een these analyses w

ould be: 
 �
�

Step 1 - To assess the scale at w
hich environm

ental issues take place and classify these 
issues accordingly (from

 largest to low
est scale). This assessm

ent is directly based on 
the analysis of pressures and im

pacts; 

�
�

Step 2 – To undertake the cost-effectiveness analysis for the environm
ental issue that 

takes place at the river basin or largest scale considered, and select m
easures for solving 

this issue;  

Step 3 – To assess the im
pact of these m

easures on other environm
ental issues, as it is 

likely that m
easures w

ill im
pact on several issues. Identify the rem

aining environm
ental 

issues to be solved; 

�
�

Step 4 – To undertake the cost-effectiveness analysis for the environm
ental issue that 

takes place at the next largest scale;  

�
�

The analysis continues as long as significant environm
ental issues rem

ain. A
t the end of 

the process, add all the costs of the m
easures targeted to different environm

ental issues.  

In som
e cases, cost-effectiveness analyses w

ill be developed sim
ultaneously for different 

environm
ental issues. It w

ill be im
portant then to ensure co-ordination and constant feedback 

betw
een the different analyses undertaken.  

 D
ealing w

ith different sub-basins of the sam
e river basin 

 For large river basins, sub-river basins m
ay be proposed for undertaking the econom

ic 
analysis. It is then recom

m
ended to adopt a stepped approach that follow

s the hydrological 
cycle/structure to ensure separate m

easures that are cost-effective for each sub-basin are 
also cost-effective at the river basin scale. A

 pragm
atic approach is given below

 for a 
situation w

here pressures have a dow
nstream

 im
pact on (surface) w

ater status:  
 �
�

Step 1 – S
tart the analysis w

ith the m
ost upstream

 sub-basin. Identify cost-effective 
m

easures for this sub-basin along w
ith their total costs and their im

pact on the status of 
w

ater bodies;  

�
�

Step 2 – A
ssess the im

pact (if any) of these m
easures on the status of w

ater bodies of 
the next dow

nstream
 sub-basin; and 

�
�

Step 3 - If the predicted w
ater status for the dow

nstream
 sub-basin is below

 good w
ater 

status for som
e/all w

ater bodies, cost effectiveness analysis is then perform
ed at the 

scale of this dow
nstream

 sub-basin to identify new
 m

easures, their im
pact, their costs.  

The analysis continues then w
ith these steps being system

atically applied for all sub-basins 
w

hile m
oving dow

n to the m
ost dow

nstream
 sub-river basin. C

learly, there is a need to 
ensure the analysis m

oves regularly betw
een different scales, i.e. the sub-basin, the basin, 

the country or group of countries, so m
easures that are relevant to different scales can be 

adequately considered and analysed (e.g. assessing the potential role of a tax on pollution 
discharges m

ay require a direct analysis for all river basins of a given country if taxes are 
driven by national policies), as show

n in Illustration 4. O
ne m

ay first investigate m
easures 

that apply at large scales to all sub-basins, and then m
ove to m

easures that apply at low
er 

scales and that can adjust/refine the broader effects of the large-scale m
easures. It m

ay also 
be practical to develop separate cost-effectiveness analyses for individual environm

ental 
issues. 

  
111



 W
FD

 CIS G
uidance D

ocum
ent N

o. 1  
Econom

ics and the Environm
ent – The Im

plem
entation Challenge of the W

ater Fram
ew

ork D
irective 

 Illustration 4 – C
idacos (Spain): Investigating river basins and sub-basins  

 The C
idacos R

iver is 44 km
 long, and drains a catchm

ent of 500 km
2. E

xcept for its initial part, the river runs through a 
plain, w

hich is m
ainly agricultural (225 km

2). A
nim

al farm
ing is associated to farm

ing w
ith a total of 86 production 

facilities. Agricultural production is supplied w
ith surface w

ater and groundw
ater. The basin has 14 sm

all population 
centres, w

ith tw
o sm

all cities (O
lite and Tafalla) and 17,000 dom

estic users. These are served by w
ater from

 a sm
all 

dam
 in the first stretch of the river, and also from

 tw
o springs and som

e w
ells. These have w

ater quality problem
s, from

 
hard w

ater and nitrates. The m
ain industries are located in O

lite and Tafalla, and industrial perm
its for w

ater have been 
denied due to a shortage of good quality w

ater supply. 
 The C

idacos scoping study distinguished betw
een three w

ater sub-basins or reaches: upstream
, dow

nstream
 and a 

m
iddle stretch. In order to achieve good ecological quality (G

E
Q

) an im
provem

ent to the w
ater flow

 w
as considered, 

increasing flow
s by 20, 80 and 100 litres per second in the upper, m

iddle and low
er sub-basins respectively. The total 

costs of achieving the objective for each sub-basin independently can be obtained sim
ply by aggregating the costs of the 

m
easures for the three areas (areas A

, B
 and C

 in the diagram
), i.e. the program

m
e w

ould cost € 1.2 m
illion in total. 

 
H

ow
ever, because the three sub-basins are connected, the cost of obtaining the G

E
Q

 in stretch II depends on the 
quantity of w

ater it receives from
 the upstream

 basin (stretch I) and the cost of G
E

Q
 in the dow

nstream
 basin (stretch III) 

depends on the ecological status of both stretches I and II. Therefore, the least cost program
m

e of m
easures m

ust take 
into account the externalities involved in the sim

ultaneous im
provem

ent of the three interconnected sub-basins, as 
show

n in the diagram
 below

.  
 B

y im
proving the w

ater flow
 above the m

inim
um

 standard, it w
as show

n that the m
arginal cost of achieving the required 

increase in the w
ater flow

 in the m
iddle and dow

nstream
 sub-basins could be avoided. The (avoided) costs of the 

m
easures that w

ould have been needed for stretches II and III w
ere show

n to be higher than the cost of increasing the 
w

ater flow
 in stretch I. In C

idacos, the overall cost of the action plan obtained this w
ay w

ould be €0.56 m
illion (or less 

than 50 per cent of the total cost of treating the three w
ater bodies as independent).  

 
C

onsequently, w
hen considering the scale of the analysis the river basin as a w

hole m
ust be used. The analysis cannot 

be done independently for each sub-basin, as it w
ould exclude any shared benefits and costs of the program

m
e of 

m
easures.  

Source: M
inisterio de M

edio Am
biente, G

obierno de N
avarra, ‘Virtual Scoping Study of the C

ost Effectiveness 
Analysis in the C

idacos R
iver’. See Annex E. 
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 5. W
hich basic units should be considered in the cost-effectiveness analysis?  

 The cost-effectiveness analysis w
ill not be able to deal w

ith all m
easures targeted to 

individual users and related environm
ental im

pact. Thus, a certain level of aggregation is 
required for the analysis to rem

ain pragm
atic, and also to account for the scale at w

hich 
som

e m
easures apply.  

 H
ow

ever, one cannot aggregate all inform
ation and analysis at the river basin scale as it 

elim
inates the hydrological structure of the river basin and the links betw

een uses, pressures, 
and 

w
ater 

status 
of 

specific 
w

ater 
bodies. 

A
ssessing 

the 
basic 

unit 
that 

should 
be 

investigated into the cost-effectiveness analysis requires considering:  
 �
�

The scale of w
ater bodies them

selves; 

�
�

The scale at w
hich pressures and im

pacts take place (w
hich areas need to be targeted 

by m
easures so as to restore good w

ater status); and 

�
�

The scale at w
hich m

easures w
ill be im

plem
ented/w

ill take place (see point below
). 

 

 

Look out!  
S

om
e 

m
easures 

for 
im

proving 
w

ater 
status 

have 
an 

inherent 
scale 

of 
application/im

plem
entation that need to be considered for the cost-effectiveness 

analysis (e.g. environm
ental taxes are often national-based instrum

ents). In 
other cases, the analysis of existing uses, pressures and im

pacts w
ill lead to the 

identification of sm
aller geographical areas (e.g. a given w

atershed w
ithin a river 

basin), sub-sectors (e.g. a given chem
ical sector) or sub-uses (e.g. large users 

of w
ater w

ith sw
im

m
ing pools) that w

ill be targeted by m
easures (e.g. the 

restoration of a specific w
etland, or a change in w

ater pricing for a specific urban 
area or irrigation schem

e).  
  6. A

t w
hich scale should w

e assess cost-recovery? 
 A

ssessing spatial relevance vis-a-vis cost recovery appears rather straightforw
ard: 

 �
�

Inform
ation on pollution, uses, financial costs and existing prices are usually collected for 

w
ater service (or com

bined w
ater service) areas. This inform

ation needs then to be 
aggregated at the river basin scale that appears as adequate for discussing overall 
financial flow

s and recovery issues; 

�
�

E
nvironm

ental and resource costs m
ay relate to the sub-basin or entire river basin (e.g. if 

a pollution created in the upstream
 part of a river basin has negative im

pact in the 
estuary of the sam

e river). A
ssessing these costs requires a good assessm

ent of the 
scale at w

hich environm
ental im

pact of existing w
ater services and uses take place. 

C
osts can then be com

puted for each w
ater service at the scale of the river basin; and 

�
�

The assessm
ent of the relative contribution to these costs of key w

ater uses com
bines 

both w
ater uses and related services aim

ed at rem
oving environm

ental dam
ages caused 

by these uses. The W
ater Fram

ew
ork D

irective requests a m
inim

um
 disaggregation into 

agriculture, households and industry. A
ccording to local circum

stances and key w
ater 

uses identified in the analysis of pressures and im
pacts, this disaggregation m

ay be 
further refined. 
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  7. A
t w

hich scale should reporting of inform
ation be carried out?  

 D
ifferent aspects need to be considered here: 

�
�

Firstly, it is im
portant to identify the geographical scale at w

hich relevant inform
ation and 

expertise is available. The scale at w
hich inform

ation is available today is likely to lead to 
the use of proxies, (statistical) extrapolation or interpolation techniques to obtain robust 
estim

ates of key variables at the desired scale. It w
ill be im

portant to ensure assum
ptions 

and approxim
ation are m

ade transparent and reported along w
ith results of the analysis; 

�
�

S
econdly, the scale at w

hich inform
ation and results are to be reported for effective 

inform
ation and consultation of the public; and  

�
�

Thirdly, the scale for reporting to the E
U

: in such case, the coverage is clearly the river 
basin district, w

ith the analysis being presented for key spatial and socio-econom
ic/w

ater 
uses aggregates. 

 In addition to the R
iver B

asin M
anagem

ent P
lans developed for each district, M

em
ber S

tates 
m

ay produce m
ore detailed plans for specific sectors, issues or w

ater types (Article 13), 
providing am

ple opportunities to focus on specific aggregation levels low
er than the river 

basin. S
uch detailed plans m

ay be identified in the context of consultation and participation of 
interested parties or directly result from

 the analysis of pressures, im
pacts and significant 

w
ater m

anagem
ent issues. 

  8. A
 checklist for a sum

m
ary 

 Table 2 sum
m

arises spatial and disaggregation scales that can be investigated at the 
different steps of the econom

ic analysis.  
                 

114



Im
plem

entation Challenge of the W
ater Fram

ew
ork D

irective  R
eporting 

is of w
ater uses 

t the scale of significant w
ater uses as identified by A

nnex II => 
m

ic indicators at the sam
e scale 

er disaggregation if very high socio-econom
ic variability for 

hat are likely to lead to choosing different m
easures/having 

cts on proposed m
easures 

nd baseline developm
ent 

of trends in key drivers/variables at a scale consistent w
ith the 

lysis of w
ater uses 

ost-recovery 
cale at w

hich w
ater services (or com

bined services) take place 
nt of cost-recovery at that scale 
that are dam

aging the environm
ent and cause specific w

ater 
her uses => com

pare their relative participation to the recovery 
f w

ater services at the scale of the w
ater use/services linked to 

ed by w
ater uses 

�
�

Econom
ic analysis of w

ater uses 
1. 

R
eporting at the river basin scale 

2. 
P

ossible reporting for specific w
ater uses 

   �
�

Trend analysis and baseline developm
ent 

1. 
R

eporting at the river basin scale 
2. 

P
ossible reporting for specific w

ater uses 
�
�

A
ssessm

ent of cost-recovery 
1. 

A
ssessm

ent of cost-recovery at the river basin district scale or 
for national portion of transboundary river basins 

2. 
A

ssessm
ent of the contribution of w

ater uses to the costs of 
these services at the river basin scale 

easures 
osts of basic m

easures at the river basin scale 
qualitative im

pact of potential m
easures 

ve costs per type of m
easures considered 

m
pact of potential m

easures at the scale of the likely-affected 

�
�

C
osts of basic m

easures 
1. 

Total costs of basic m
easures at the river basin scale 

�
�

Likely costs and qualitative im
pact of potential m

easures 
1. 

Tentative costs per type of m
easures 

2. 
Im

pact of potential m
easures at the scale of the likely-affected 

w
ater use 

es 
ividual m

easure proposed – assess costs at the spatial or 
n scale at w

hich the m
easure w

ill apply 
m

easures 
ffectiveness of m

easures at the scale at w
hich the concerned 

issues take place – this depends on the pressures and 
erned and the type of m

easure considered (at w
hich scale is 

applied, and w
hich part of pressures w

ill be affected) => 
effectiveness indicator for each m

easure 
ss analysis 
ness analysis undertaken at the river basin scale => identify 
program

m
e and total costs 

eness undertaken separately for different environm
ental issues 

ns, ensure a logical step-w
ise approach (from

 upstream
 to 

from
 

general 
environm

ental 
issues 

to 
local 

environm
ental 

onstant feedback loops betw
een analyses 

of disaggregation are possible in the analysis linked to the 
of 

significant 
w

ater 
uses 

and 
the 

potential 
m

easures 

�
�

C
osts of m

easures 
1. 

For each individual m
easure proposed – linked to the spatial or 

disaggregation scale at w
hich the m

easure w
ill apply 

�
�

Effectiveness of m
easures 

1. 
E

ffectiveness for each m
easure  

    �
�

C
ost-effectiveness analysis 

1. 
C

hosen m
easures and total costs of cost-effective program

m
e 

reported at the river basin scale 
2. 

If cost-effectiveness undertaken separately for environm
ental 

issues 
and 

sub-basins, 
report 

on 
the 

results 
(chosen 

m
easures, 

costs) 
of 

each 
individual 

analyses 
and 

assess 
qualitatively possible inter-relations betw

een different analyses 
3. 

Possible level of disaggregation linked to the assessm
ent of 

significant w
ater uses and potential m

easures investigated 
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ESTIM

A
TIN

G
 C

O
STS (A

N
D

 B
EN

EFITS) 
 D

irective references: Articles 4, 5 and 9 and Annex III 
3-S

tep A
pproach: this inform

ation sheet underlies all key steps of the approach 
S

ee other inform
ation sheets: R

eporting on C
ost R

ecovery, C
ost-effectiveness Analysis and 

D
isproportionate C

osts 
 This inform

ation sheet helps you understand how
 to estim

ate costs 
and benefits, w

hich are seen as avoided costs.  
 1. W

hen to Estim
ate C

osts?  
 E

stim
ating costs is im

portant for several parts of the econom
ic analysis: 

 ��
Taking into account the principle of recovery of costs of w

ater services, including 
environm

ental and resource costs, in order to ensure that an adequate contribution to the 
recovery 

of 
the 

costs 
of 

w
ater 

services 
is 

m
ade 

by 
the 

different 
w

ater 
uses, 

disaggregated into at least industry, households and agriculture (Article 9, Annex III); 
��

C
onducting a cost-effectiveness analysis of alternative policy m

easures or projects 
(Article 5, Annex III); 

��
A

ssessing the costs of alternative options in the designation of heavily m
odified w

ater 
bodies (Article 4);  

��
A

ssessing the need for a derogation based on an econom
ic appraisal of disproportionate 

costs (such as for the setting of less stringent objectives or tim
e derogation – 

Article 4).  
 N

ote that the D
irective defines costs as econom

ic costs, w
hich are the costs to society as a 

w
hole, as opposed to financial costs, w

hich are the costs to particular econom
ic agents. In 

the D
irective (Article 9), econom

ic costs are m
ade up of three com

ponents (see also Box 1): 
financial costs, resource costs and environm

ental costs. This inform
ation sheet helps you 

analyse and estim
ate all of these cost categories. 

 2. M
oving from

 Financial to Econom
ic C

osts  
 The Table below

 proposes an approach for m
oving from

 financial to econom
ic costs.  

 Steps 
R

ationale 
1. Estim

ate financial costs  
Financial 

inform
ation 

is 
often 

m
ore 

readily 
available 

than 
estim

ates 
of 

econom
ic costs: as a result, they form

 a good basis for the analysis.  
2. 

M
ake 

transfers 
(such 

as 
taxes and subsidies) explicit 

Taxes only represent a transfer from
 society’s point of view

 and should 
therefore be excluded from

 the econom
ic analysis. H

ow
ever, environm

entally 
related taxes m

ight represent internalised environm
ental costs and should be 

accounted for as such.  
3. 

In 
case 

of 
distorted 

m
arkets 

and 
scarce 

resources: 
replace 

m
arket 

prices 
by 

opportunity 
(or 

resource) costs 

B
ecause of distorted m

arkets, m
arket prices m

ay not reflect the opportunity 
cost of the resource used, and therefore the benefits that could be achieved if 
the resource w

as assigned to its best available alternative use.  

4. 
Include 

all 
non-priced 

environm
ental costs 

For 
non-priced 

resources 
(and 

this 
is 

often 
the 

case 
for 

environm
ental 

resources), no price is paid as there is no m
arket. To account for the total 

effect on w
elfare, these costs m

ust be estim
ated and included.  
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 B
ox 1 – W

hat are the different types of costs m
entioned in the D

irective?  
 

                 Source: Rogers et al. (1997) 
 

C
apital &

 operation and 
m

aintenance costs 

O
ther direct costs 

Financial C
osts  

(incl. internalized environm
ental and resource costs)

(External) 
Environm

ental costs 

Econom
ic costs

W
ater-related  

Environm
ental costs

N
on-w

ater related 
Environm

ental costs

A
dm

inistrative costs

Scarcity costs 
(External)     

Resource costs 

  

 

Look out! Treatm
ent of indirect and induced costs  

D
irect costs (m

ade up of m
ainly financial costs and adm

inistrative costs) are 
included in all com

ponents of the econom
ic assessm

ent for the purposes of the 
D

irective. The treatm
ent of indirect and induced costs is likely to vary according 

to the step of the econom
ic assessm

ent:  
�
�

�
�

Indirect costs are the econom
ic costs for other sectors likely to result from

 the 
change in w

ater status, such as a loss in productivity…
; 

Induced costs are the costs resulting from
 second-order effects, such as the 

reduction in em
ploym

ent in the service sectors in rural areas resulting from
 a 

loss in em
ploym

ent in the agricultural sector due to w
ater degradation.  

Indirect costs m
ay be considered w

hen carrying out the cost-effectiveness 
analysis, but induced costs w

ould only be taken into account (if possible) at the 
stage of the cost and benefit assessm

ent for justifying derogation.  
  

 

Look out! Focus on net costs  
W

hen estim
ating econom

ic costs, you should focus on the net costs, including 
any savings or financial benefits, also know

n as ‘negative costs’. A
n exam

ple of 
negative costs is incom

e earned from
 selling sludge (fertiliser), w

hich arises as a 
by-product of w

astew
ater treatm

ent. S
ince this activity brings in revenues, it 

should be subtracted from
 the costs of w

astew
ater treatm

ent.  
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 Step 1 - Estim
ating Financial C

osts  
 Financial costs in this context are the costs of providing and adm

inistering w
ater services. 

They can be broken dow
n in a num

ber of cost elem
ents, presented below

. The Table gives 
the definition of each cost elem

ent and w
arns you about potential traps and difficulties.  

 C
ost elem

ent 
D

efinition  
Look out! 

O
perating costs  

A
ll costs incurred to keep an 

environm
ental facility running 

(e.g. 
m

aterial 
and 

staff 
costs). 

W
hen projecting operating costs, m

ake sure 
to take into account additional costs linked 
to new

 capital investm
ents.  

M
aintenance 

costs 
C

osts for m
aintaining existing 

(or 
new

) 
assets 

in 
good 

functioning order till the end 
of their useful life.  

A
s m

any w
ater and w

astew
ater assets are 

long-lived and buried under ground, it w
ill be 

difficult to estim
ate the appropriate level of 

m
aintenance 

needed 
for 

exploiting 
the 

assets w
ithout leading to their deterioration.  

C
apital costs:  
�

 N
ew

 
investm

ents 
 

 C
ost 

of 
new

 
investm

ent 
expenditures and associated 
costs 

(e.g. 
site 

preparation 
costs, 

start-up 
costs, 

legal 
fees). 

 �
�

A
ssociated costs can be substantial. In 

the absence of data, it is better to try and 
estim

ate them
 rather than neglect them

; 
�
�

For 
projections, 

costs 
of 

new
 

capital 
costs should be spread over a num

ber of 
years. For this, the A

nnual Equivalent 
C

ost M
ethod is recom

m
ended (see Box 2 

and Illustration 1) 
�

 D
epreciation  

The 
depreciation 

allow
ance 

represents 
an 

annualised 
cost 

of 
replacing 

existing 
assets in future.  
 E

stim
ating 

depreciation 
requires defining the value of 
existing 

assets 
and 

a 
depreciation m

ethodology.  

�
�

Several m
ethods can be used to estim

ate 
the value of existing assets, m

ainly the 
historical value, the current value and the 
replacem

ent value m
ethods (see Box 3); 

�
�

A
pplying existing accounting rules for 

calculating 
depreciation 

m
ay 

not 
necessarily 

lead 
to 

the 
estim

ation 
of 

“econom
ic” 

depreciation 
– 

they 
m

ay 
need to be adjusted to reflect econom

ic 
reality, 

i.e. 
that 

the 
value 

of 
assets 

declines faster tow
ards the end of their 

life.  
�

 C
ost of capital 

It is the opportunity cost of 
capital, i.e. an estim

ate of the 
rate 

of 
return 

that 
can 

be 
earned 

on 
alternative 

investm
ents.  

 The cost of capital applied to 
the 

asset 
base 

(new
 

and 
existing) 

gives 
you 

the 
returns 

that 
investors 

are 
expecting 

to 
earn 

on 
their 

investm
ents.  

�
�

The expected rate of return is likely to be 
different for public and private investors 
but no capital is ever “free”, as there are 
alw

ays alternative investm
ents; 

�
�

Estim
ating the cost of capital is likely to 

be 
difficult 

and 
contentious, 

as 
it 

depends 
on 

the 
return 

of 
alternative 

investm
ents; 

�
�

C
apital 

subsidies 
provided 

to 
private 

investors 
w

ill 
need 

to 
be 

taken 
into 

account w
hen calculating the am

ount of 
returns that they are allow

ed to earn.  
A

dm
inistrative 

costs  
A

dm
inistrative 

costs 
related 

to 
w

ater 
resource 

m
anagem

ent. 

�
�

Exam
ples include: costs of adm

inistering 
a charging system

 or m
onitoring costs. 

O
ther direct costs 

This m
ainly consists of the 

costs 
of 

productivity 
losses 

dues to restrictive m
easures. 

�
�

Exam
ple: loss of agricultural production 

resulting from
 the creation of a retention 

area; 
�
�

Q
uestion: 

over 
w

hich 
horizon 

should 
these costs be accounted for?  

 B
ox 2 - The A

nnual Equivalent C
ost (A

EC
) m

ethod 
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 The A
nnual E

quivalent C
ost (A

E
C

) m
ethod allow

s you to convert the N
et P

resent Value (N
P

V
) 

of a new
 capital expenditure into an annuity (or rental) w

hich has the sam
e value. This can be 

done as follow
s:  

 1. List all capital expenditures and w
hen they are incurred;  

2. C
alculate the net present value of expenditures, using the chosen discount rate; 

3. 
C

onvert this net present value into an “annual equivalent cost” (A
E

C
) based on:  

 
 

) 
) 

1 
( 

1 
( 

* 
lifetim

e 
 

D
iscountRate 

e 
D

iscountRate 
N

PV
 

A
EC 

� 
� 

� 
� 

  
 A

E
C

 = annual equivalent cost  
N

P
V

 = net present value of investm
ent 

D
iscount rate = chosen discount rate (the sam

e as used to calculate the N
P

V
) 

Lifetim
e = lifetim

e of the capital equipm
ent 

  B
ox 3 - Valuation of capital assets: C

urrent vs. replacem
ent value 

 D
epending on the accounting system

 in use, it is possible to use various types of valuation 
m

ethods for existing capital assets:  
 �
�

The historical value is the value of the assets at the price they w
ere originally purchased. 

B
ecause of inflation, this value often bears no relation w

ith w
hat it w

ould actually cost today 
to replace those assets – therefore, it is not the best m

easure for estim
ating econom

ic 
costs; 

 �
�

The current value is the historical value m
ultiplied by an inflation index. C

alculating this 
value raises a num

ber of issues: 1. E
stim

ating the inflation index m
ay be open to 

interpretation (should the general inflation index or the construction (consum
er?) price 

index be used?); 2. This m
ethod does not take account of technical progress: a w

ater 
treatm

ent plant that cost a given am
ount 10 years ago m

ight cost half today thanks to 
technical 

progress. 
H

ow
ever, 

this 
m

ethod 
is 

relatively 
easy 

to 
apply 

and 
is 

m
ore 

appropriate than the first one; 

�
�

The replacem
ent value m

ethod estim
ates the present value of an asset from

 the current 
cost of replacing it for an identical service level. The advantage of this m

ethod is that it 
allow

s taking into account technical progress. H
ow

ever, it m
ight be difficult, costly and tim

e-
consum

ing to apply to all the capital stock. In addition, the w
ater sector being relatively less 

dynam
ic than, say, the telecom

m
unications sector, the current value m

ethod m
ay be 

sufficient for the purposes of estim
ating econom

ic costs.  
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��������

Illustration 1 - D
eriving financial costs for the appraisal of m

easures in the C
idacos 

river basin  
C

idacos is located in the region of N
avarra, in N

orthern Spain, and is a tributary to the Aragon R
iver. W

hen 
conducting an econom

ic analysis, deriving financial costs w
as necessary to determ

ine the costs and benefits of 
achieving different objectives for w

ater status (good vs. m
oderate), m

easures such as dem
and m

anagem
ent, 

increased efficiency and w
ater im

ports w
ere considered.  

The study calculated the annual equivalent costs (AEC
) of each m

easure considered, assum
ing a discount rate of 

2%
 and a tim

e horizon of 30 years. This assum
es that the costs of m

easures having a lifetim
e of m

ore than 30 
years have a low

er effect on the A
E

C
. The costs considered for the A

E
C

 calculation for each m
easure include:  

Investm
ents costs 

O
peration and M

aintenance (O
&

M
) costs 

E
conom

ic opportunity costs or benefits (w
hen available) 

E
nvironm

ental costs: 
o 

E
xternal avoided costs of m

easures (w
hen available).  

o 
O

ther environm
ental benefits associated to the m

easure (apart from
 those deriving from

 the 
achievem

ent of W
FD

 objectives). 
 To derive financial costs, capital and O

&M
 costs w

ere expressed in relation to a physical m
easure, such as per 

S
q K

m
, per H

a, per Litre and per m
3. This provided a uniform

 scale through w
hich different costs and m

easures 
could be analysed and com

pared effectively. A
n issue that em

erged in this exercise w
as the increasing m

arginal 
costs of som

e m
easures relative to others over tim

e. A
s the cost analysis progressed, the increasing m

arginal 
costs of som

e m
easures em

erged, through expanded service coverage or possible m
arginal efficiency gains, 

such as those aim
ed at im

proving efficiency in w
ater use; or w

ith the constant costs of other m
easures (e.g., 

w
ater transfers). This point has im

portant im
plications for ranking m

easures and choosing a cost-effective 
com

bination of m
easures. It should also be noted that the cost-effectiveness of a m

easure is not constant over 
tim

e in som
e cases. S

om
e m

easures have increasing m
arginal costs as technical efficiency im

proves (as w
e 

reach the m
axim

um
 potential of the m

easure). This is relevant since assum
ing constant costs m

ay lead to an 
inefficient program

m
e of m

easures.  
Source: M

inisterio de M
edio A

m
biente, G

obierno de N
avarra, ‘Virtual Scoping Study of the C

ost Effectiveness 
A

nalysis in the Cidacos R
iver’. See A

nnex E. 

  Step 2 - M
aking Transfers Explicit 

 A
s m

entioned above, taxes and subsidies should usually be treated as transfers w
ithin 

society and should therefore be excluded from
 the estim

ation of econom
ic costs. H

ow
ever, it 

is im
portant to distinguish betw

een general taxes and environm
ental taxes and subsidies:  

 �
�

G
eneral taxes need to be deducted from

 financial costs; 
�
�

E
nvironm

ental taxes and subsidies m
ay represent internalised environm

ental costs and, 
as such, should not be deducted from

 financial costs.  
 Step 3 - Taking A

ccount of R
esource C

osts 
 R

esource costs represent the costs of foregone opportunities that other uses suffer due to 
the depletion of the resource beyond its natural rate of recharge or recovery (e.g. costs 
related to groundw

ater over-abstraction). These users can be either those of today, or those 
of tom

orrow
, w

ho w
ill also suffer if w

ater resources are depleted in the future.  
 If m

arkets function w
ell, the opportunity costs of resources are reflected in the financial costs 

of resources. H
ow

ever, for environm
ental resources, these costs are often not included in 

m
arket prices. O

pportunity costs, the scarcity value of under-priced environm
ental resources 

like w
ater, should therefore be included w

hen estim
ating econom

ic costs (see Box 4).  
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 Step 4 - Including A
ll N

on-priced Environm
ental C

osts  
 E

nvironm
ental 

costs 
represent 

the 
costs 

of 
dam

age 
that 

w
ater 

uses 
im

pose 
on 

the 
environm

ent and ecosystem
s and those w

ho use the environm
ent (for exam

ple, a reduction 
in the ecological quality of aquatic ecosystem

s or the salinisation and degradation of 
productive soils). This loss in w

elfare m
ay encom

pass lost production or consum
ption 

opportunities as w
ell as non-use values (such as the value produced by contem

plating a 
clean lake at dusk), w

hich are harder to quantify. E
nvironm

ental costs are not com
m

only 
estim

ated – steps and alternative m
ethodologies for carrying out this estim

ation are therefore 
highlighted below

.  
 In addition, as environm

ental costs can be seen as negative benefits and avoided costs (see 
Illustration 2), the follow

ing S
ection also discusses the estim

ation of environm
ental benefits, 

w
hich w

ill be useful for the cost and benefit assessm
ent necessary to justifying derogation 

(see Inform
ation S

heet - D
isproportionate C

osts).  
 

 

Look out! B
efore estim

ating environm
ental costs, it is necessary to know

 the 
environm

ental im
pacts of the m

easures used to reach the objectives. 
This inform

ation w
ill be available from

 the w
ork carried out by other technical 

experts (such as experts investigating im
pacts and pressures - see Annex A for 

contact details) – and environm
ental m

odelling m
ight be required. W

hen looking at 
environm

ental im
pacts, it is im

portant to realise that m
easures taken to reach the 

objectives in one area w
ill potentially have im

pacts dow
nstream

 or on other parts of 
a river basin. In other w

ords, linkages w
ithin a river basin district m

ust be fully 
understood. O

nly once the m
agnitude of change in environm

ental quality has been 
m

easured, is it possible to link it to unitary costs and benefits estim
ated through 

different techniques or w
ith the assessm

ent of m
easures that w

ould be required to 
prevent and m

itigate etc. 
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 B
ox 4 - C

alculating resource costs 
 There are no w

ell-established m
ethods for estim

ating resource costs, although som
e 

attem
pts have been m

ade at estim
ating them

. A
s resource costs are seldom

 incorporated 
into m

arket prices, it w
ill be necessarily to rely on estim

ates of foregone dem
ands and 

econom
ic values.  

 The follow
ing exam

ple illustrates potential m
ethods that w

ould need to be developed:  
�
�

Tw
o users (C

ity A
 and C

ity B
) are com

peting for the use of the sam
e w

ater. It is possible 
to estim

ate the dem
and curve for each of them

; 
�
�

If there is sufficient w
ater available to satisfy both dem

ands, there is no scarcity and the 
resource cost of w

ater is zero; 
�
�

S
uppose that due to poor rainfall in a given season, there is only a lim

ited am
ount of 

w
ater available (supply w

ith scarcity). D
ue to this scarcity, there w

ill be a resource cost, 
w

hich can be calculated by finding the price for w
hich total dem

and is exactly to the 
supply w

ith scarcity. The difference betw
een that price and the norm

al price is the 
resource cost, as show

n in the Figure below
.  

 

Price

Q
uantity

D
em

and from
 City B

A
ggregate D

em
and

Level of supply 
before poor rainfall -
N

o
scarcity

Total supply -
Scarcity

R
esource cost

Q
uantity B w

ithout 
scarcity 

Q
uantity B w

ith 
scarcity 

Q
uantity A

 w
ithout 

scarcity 
Q

uantity A
 w

ith 
scarcity 

1Euro

R
eduction in 

supply due to 
poor rainfall

D
em

and 
from

 C
ity A
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 W
hat are environm

ental costs and benefits?  
 S

ociety derives benefits (or costs, w
hich are foregone benefits) from

 im
proved environm

ental 
quality in w

ater bodies, w
hich w

ould arise from
 achieving the environm

ental objectives 
contained in the D

irective. This value is m
ade up of both ‘use’ and ‘non-use’ values (see 

Box 5 for exam
ples and below

 for an explanation). O
ther and broader benefits m

ay need to 
be assessed in som

e instances, such as an assessm
ent of the broader econom

ic benefits for 
exam

ple, for conducting the required analysis for proposed new
 m

odifications. These are not 
explicitly dealt w

ith here, how
ever.  

W
hat are use and non-use values/benefits?  

U
se values/benefits. ‘U

se values’ refers to the fact that econom
ic agents currently use the 

environm
ental goods in question, either directly (by sailing on a lake for exam

ple) or 
indirectly (by w

atching a video of som
eone else sailing on that lake). D

irect use values are 
the easiest ones to estim

ate, as they usually stem
 from

 products that can be traded in a 
m

arket as entrants into a production process or final products (for exam
ple, w

ater for food 
processing or fish).  

N
on-use values/benefits. S

om
e benefits are not associated w

ith any direct use, so called 
non-use values, but exist because individuals value an ecological resource w

ithout using or 
possibly even intending to use it, for exam

ple w
ater quality and biodiversity in a lake.  

B
ox 5 - Types of Environm

ental B
enefits / A

voided costs 
 B

enefit C
lass 

B
enefit C

ategory 
Types of benefits and exam

ples 

 
 

 
 

 
 

 
 

 
U

se values 
D

irect use 
 

M
arket (C

om
m

ercial: fishing, navigation, tourism
) 

N
on-m

arket (R
ecreational: w

ater skiing, fishing, sw
im

m
ing, 

boating, photography) 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Indirect use  

A
m

enity value derived from
 a nice environm

ent  
B

enefit extracted from
 som

eone else using the environm
ental 

good (e.g. R
eading a fishing m

agazine)  
G

eneral ecosystem
 support (preserving the food chain to 

support fishing) 
 

 
 

 
 

 
 

O
ption value 

V
alue derived from

 preserving potential direct or indirect use 
values in future, w

hich depends on uncertainty over future 
dem

and and supply  
 

 
 

 
 

 
 

 
 

N
on-use values 

E
xistence 

Biodiversity, heritage and cultural values 
 

 
B

equest  
 

P
reservation of w

ater quality for fam
ily and future generations 

 
 

 
 

 
 

 
 

 
S

ources: O
EC

D
 (1999) and Tim

othy M
. Sw

anson and Edw
ard B. Barbier (1992).  
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 Illustration 2 - B
enefits defined as avoided costs: The A

rtois-Picardie basin 
 Tourism

 is one of the m
ain econom

ic activities in the A
rtois-P

icardie basin in the N
orth of France. In particular, 

the ‘O
pal C

oast’ benefits from
 beach-oriented tourism

, w
hich provides 40 percent of the basin’s turnover (around 

€ 1 billion per year). Access to the region’s beaches and the sea are critical factors for m
aintaining tourism

. 
H

ence, if the quality of w
ater w

as ‘sufficiently’ bad, the beaches of this coastal stretch w
ould have to be closed 

for bathing activities: users w
ould either go elsew

here, or not take part in bathing activities at all.  
 Tw

o studies w
ere carried out by the A

rtois-P
icardie W

ater A
gency to assess the potential econom

ic loss linked 
w

ith such a scenario. The studies show
ed that betw

een 30 to 50 percent of visitors to the area w
ould cancel 

their trips, leading to econom
ic losses ranging betw

een € 300 m
illion and € 500 m

illion per year. These values 
can be seen as the benefits of providing bathing and other recreational facilities that are dependent on w

ater 
quality. As a w

ay of com
parison, the m

oney invested in sew
age treatm

ent for the basin totalled € 150 m
illion 

over the last 10 last years. The m
agnitude of the benefits gained from

 good quality alone provides a com
pelling 

reason for continued investm
ent in sew

age treatm
ent to avoid the potential cost of pollution.  

Source: Agence de l’Eau Artois-Picardie (1997), ’Q
ualité de l’eau, tourism

e et activités récréatives: la recherche 
d’un développem

ent durable’.  
  M

ethodologies for Estim
ating Environm

ental Values  
 V

arious techniques exist for the valuation of environm
ental costs and benefits, w

hich are 
m

ore or less practical, tim
e-consum

ing and have different cost im
plications. B

elow
, w

e 
outline four possible m

ethodologies for estim
ating those costs. A

 rough guide to choosing 
betw

een these m
ethodologies is presented in Box 6 and an exam

ple of how
 stakeholders 

m
ay be involved in the process is given in Illustration 3. 

 M
ethod 

D
efinition  

O
verall assessm

ent 
M

arket 
M

ethods 
These m

ethods use values from
 prevailing prices for goods and 

services traded in m
arkets. V

alues of goods in direct m
arkets are 

revealed by actual m
arket transactions and reflect changes in 

environm
ental quality: for exam

ple, low
er w

ater quality affects the 
quality of shellfish negatively and hence its price in the m

arket.  
 

G
ood 

m
ethod 

if 
m

arket 
data 

exist 
but 

lim
ited 

to 
direct use values for goods 
traded on a m

arket. Since 
this is often not the case, 
other 

m
ethods 

m
ust 

be 
used. 

C
ost-based 

valuation 
m

ethods 

This 
m

ethod 
is 

based 
on 

the 
assum

ption 
that 

the 
cost 

of 
m

aintaining an environm
ental benefit is a reasonable estim

ate of 
its value. R

eferences for this type of valuation include the costs of 
preventative and/or m

itigation m
easures. This assum

ption is not 
necessarily correct: all m

itigation m
ay not be possible, in w

hich 
case actual m

itigation costs w
ould be an underestim

ate of true 
environm

ental costs. B
y contrast, m

itigation m
easures m

ight not 
be cost-effective and those costs m

ight be an over-estim
ate of the 

environm
ental costs. A

 distinction needs to be m
ade betw

een:  
 �
�

The 
costs 

of 
m

easures 
already 

adopted, 
w

hich 
are 

theoretically already included in financial costs. These costs 
should be reported as a distinct financial cost category. 
C

ounting 
them

 
as 

environm
ental 

costs 
w

ould 
be 

double 
counting; and  

�
�

The costs of m
easures that w

ould need to be taken to 
prevent environm

ental dam
ages up to a certain point, such 

as the D
irective’s objectives. These costs can be a good 

estim
ate of w

hat society is w
illing to forego.  

 

Practical 
and 

relatively 
easy 

- 
a 

good 
starting 

point, althou gh the costs of 
the environm

ental dam
a ge 

itself 
tends 

to 
be 

underestim
ated 

w
ith 

this 
m

ethod. 
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 M
ethod 

D
efinition  

O
verall assessm

ent 
R

evealed 
preference 
m

ethods 

The underlying assum
ption is that the value of goods in a m

arket 
reflects a set of environm

ental costs and benefits and that it is 
possible to isolate the value of the relevant environm

ental values. 
These m

ethods include recreational dem
and m

odels, hedonic 
pricing m

odels and averting behaviour m
odels (see Box 7 for a 

description).  
 

This 
set 

of 
techniques 

tends 
to 

be 
tim

e-
consum

in g 
and 

costly 
to 

use. 
The 

use 
of

such 
techniques 

could 
be 

reserved 
to 

particular 
environm

ental issues that 
raise specific problem

s 
Stated 
preference 
m

ethods 

These m
ethods are based on m

easures of w
illingness to pay 

through directly eliciting consum
er preferences (i.e. asking them

!) 
on either hypothetical or experim

ental m
arkets. For hypothetical 

m
arkets, data are draw

n from
 surveys presenting a hypothetical 

scenario 
to 

the 
respondents. 

The 
respondent 

m
akes 

a 
hypothetical choice, used to derive consum

er preferences and 
values. M

ethods include contingent valuation (see Box 7) and 
contingent ranking. It is also possible to construct experim

ental 
m

arkets w
here m

oney changes hand, e.g. using sim
ulated m

arket 
m

odels. In the questionnaire, it is possible to ask respondents 
how

 m
uch they w

ould pay for avoiding an environm
ental cost or 

how
 m

uch they value a given environm
ental benefit.  

 

A
s above  

 B
ox 6 – A

 R
ough Issues To C

hoosing a M
ethodology for Estim

ating Environm
ental 

C
osts  

 C
heckpoints 

C
hoice of m

ethod 
 

D
irect m

arket 
m

ethod 
C

ost-based 
valuation 

R
evealed 

preferences 
S

tated 
preferences 

Are you m
easuring the value of the environm

ental 
cost before or after the environm

ental change?  
A

fter 
B

efore or After 
B

efore 
B

efore 

Is the m
arket for the environm

ental value you w
ant 

to estim
ate hypothetical or real? 

R
eal 

R
eal 

R
eal 

H
ypothetical 

A
re m

arkets directly or indirectly related to the 
environm

ental value you w
ant to estim

ate? 
D

irectly 
related 

D
irectly 

R
elated 

Indirectly 
related 

D
irectly 

related 

Is it im
portant that you can estim

ate dem
and/supply 

elasticity? 
Y

es 
N

o 
Y

es 
Y

es 

A
re 

(estim
ated) 

non-use 
values 

likely 
to 

be 
significant? 

N
o 

N
o 

Y
es 

Y
es 

D
oes 

the 
m

ethod 
require 

significant 
tim

e 
and 

financial resources? 
N

o 
N

o 
N

ot necessarily 
Y

es 

 S
om

e benefits w
ill not be quantifiable, either because of technical reasons (e.g. all im

pacts of 
achieving the environm

ental objectives cannot be foreseen, it is not possible to quantify all 
the benefits of im

proved w
ater quality in a river stretch etc.) or lacking resources (e.g. there 

is insufficient tim
e to carry out quantitative studies before the R

B
M

P
 in 2009 or it is too 

costly). In these situations, benefits should be assessed and described qualitatively.  
 The U

se of Value Transfer  
 A

n alternative option to direct valuation of environm
ental costs is the use of Value Transfer 

(m
ore com

m
only know

n as benefit transfer in the case of benefits). This m
ethod uses 

inform
ation 

on 
environm

ental 
costs 

or 
benefits 

from
 

existing 
studies 

and 
uses 

this 
inform

ation for the analysis in the river basin under consideration. A
s a result, a data set that 

has been developed for a unique purpose is being used in an application for a different 
purpose, i.e. it transfers values from

 a study site to a policy site, i.e. from
 the site w

here the 
study has been conducted to the site w

here the results are used.  
A

bove all, benefit transfer is suitable w
hen technical, financial or tim

e resources are scarce. 
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 H
ow

ever, am
ongst other problem

s, it is im
portant to note that since benefits have been 

estim
ated in a different context they are unlikely to be as accurate as prim

ary research (see 
also Look out!). A

 step-w
ise approach should be developed in order to ensure that the 

transfer of values derived in other contexts can m
inim

ise the potential for estim
ation errors.  

 B
ox 7 – Exam

ples of R
evealed and Stated Preference M

ethods  
 R
evealed Preference M

ethods  

H
edonic Pricing. “H

edonic pricing m
ethods explain variations in price [in the price of goods] using inform

ation on 
[qualitative and quantitative] attributes”. They are used in the context of the w

ater to value how
 environm

ental attributes 
and changes affect property prices. In addition to structural features of the property, determ

inants of property prices 
m

ay include proxim
ity to, for exam

ple, a river or lake. The change in property price corresponding to an environm
ental 

degradation, for exam
ple the pollution of a river or lake, is the cost of this degradation.  

Averting Behaviour. This m
ethod derives values from

 observations of how
 people change defensive behaviour – adapt 

coping m
echanism

s - in response to changes in environm
ental quality. D

efensive behaviour can be defined as 
m

easures taken to reduce the risk of suffering environm
ental dam

ages and actions taken to m
itigate the im

pact of 
environm

ental dam
ages. A

n exam
ple of the form

er is the additional cost of having to filter or boil bad quality w
ater 

before drinking it. The costs of m
itigating the im

pact m
ay entail expenditures on m

edical care needed as a 
consequence of drinking poor quality w

ater. The expenditures produce a value of the risk associated w
ith the 

environm
ental dam

age.  

R
ecreation D

em
and M

odels (R
D

M
). Im

provem
ents or deterioration in the w

ater quality m
ay enhance or reduce 

recreation opportunities, for exam
ple sw

im
m

ing, in one or m
ore sites in a region. H

ow
ever, m

arkets rarely exist to 
m

easure the value of these changes. R
D

M
 focus on the choice of trips or visits to sites for recreational purposes and 

look specifically at the level of satisfaction, tim
e and m

oney spent in relation to the activity. B
y assum

ing that the 
consum

er w
eighs tim

e and m
oney as if he/she w

ere purchasing access to the goods, for exam
ple a river stretch, 

patterns of travel to particular sites can be used to analyse how
 individuals value the site and, for exam

ple, the w
ater 

quality of the river stretch. R
eductions in trips to a river stretch due to a deterioration in w

ater quality, and associated 
changes in expenditures, reveal the cost of this deterioration.  

Stated Preference M
ethods 

C
ontingent Valuation. C

ontingent Valuation is based on survey results. A scenario including the good that w
ould be 

delivered and how
 it w

ould be paid for (e.g. through an increase of the w
ater bill) is presented to the respondent. 

R
espondents are asked for their w

illingness to pay (W
TP

) for the specified good, e.g. im
provem

ents to the groundw
ater 

status. The m
ean w

illingness to pay is calculated to give an estim
ated value of the good, in this case im

proved 
groundw

ater status, and these m
eans can then be aggregated to establish the value to the relevant population. 

H
ow

ever, note that one of the difficulties w
ith this approach lies in ensuring that respondents adequately understand the 

environm
ental change that is being valued, for exam

ple going from
 poor to good w

ater status.  

   

 

Look out! W
hen using B

enefit Transfer, you m
ust…

  
 ��

A
ssess the quality studies to be used;  

��
C

om
pare 

assum
ptions, 

baseline 
conditions, 

target 
population 

and 
policy 

m
easures etc. to ensure that the policy settings are sim

ilar; and 
��

A
ddress uncertainty.  

 The m
ethods used for transferring benefits include M

eta-analysis, Benefit function, 
Bayesian techniques and Point estim

ate. To facilitate benefit transfers during the 
im

plem
entation of the D

irective, it m
ight be appropriate to build a trans-E

uropean 
database w

ith references on benefits and costs. 
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 Illustration 
3 

- 
Integrating 

stakeholder 
analysis 

in 
non-m

arket 
valuation 

of 
environm

ental assets: estim
ating the value of a w

etland area in 
K

alloni B
ay on Lesvos island (G

reece) 
 The study review

ed here sought to investigate the econom
ic values placed on a w

etland surrounding K
alloni B

ay 
on the island of Lesvos and em

ployed tw
o types of m

ethodology:  
 

(1) 
Local people and visitors to the area w

ere surveyed via a questionnaire: each respondent w
as asked to 

rate four possible developm
ent scenario for the w

etland and w
ere asked about their w

illingness to pay 
for their preferred scenario;  

 (2) 
O

pinions from
 im

portant local stakeholders such as fisherm
en, elected representatives, construction 

com
panies, and hotel ow

ners about their priorities for both conservation and developm
ent w

ere gathered 
through stakeholder focus groups. The stakeholder analysis w

as designed for: (i) identifying conflicting 
uses of environm

ental assets, (ii) conceptualising conflicts on the basis of property right allocations 
am

ong social groups, regions and nations, and, last but not least, (iii) understanding the institutional 
m

echanism
s by w

hich costs and benefits are appropriated.  
 D

ynam
ics of the stakeholder focus groups  

Individual based m
ethods are often criticised for failing to account for institutional structures. A

s a result, it 
appeared im

portant to reflect the institutional and social structure of the island through the focus group m
ethod. 

The focus groups revealed im
portant differences in the social constructions m

ade by different stakeholders about 
the w

etlands and its place in the culture and econom
y of the Kalloni area. The issue of local people having rights 

over local resources w
as an im

portant them
e, and participants thought that problem

s and conflicts should be 
resolved locally. H

ow
ever, different stakeholders w

ere reluctant to enter into discussions w
ith each other. There 

w
as, in general, a belief that all of the different activities involving the w

etlands such as tourism
, agriculture and 

fishing could co-exist: m
any local people com

bine occupations (e.g. being sim
ultaneously farm

ers and hotel 
ow

ners). H
ow

ever, the links betw
een the consequences of different activities w

ere not alw
ays accepted. For 

exam
ple, farm

ers refused to m
ake the connection betw

een their use of fertilisers and pesticides and pollution of 
the bay. The uncertainty over property rights and responsibility w

as also a m
ajor area of concern, and 

inappropriate uses of land on one property w
ere acknow

ledged as having detrim
ental effects on adjacent 

properties.  
 Econom

ic valuation of the w
etlands 

The study yielded interesting results in term
s of econom

ic valuation of the w
etlands. First, it m

ade clear that the 
local population is capable of expressing a variety of preferences for extension or reduction of the w

etland in 
term

s of econom
ic values, w

hich can be captured by contingent valuation. Further, the stakeholder groups 
discussed different options for the future based on their needs, hopes and fears as particular interest groups, 
w

hich inform
ed the developm

ent of the scenarios and the choice of paym
ent vehicle. B

y using these scenarios 
and from

 the focus group discussions w
ith relevant stakeholders, a rich diversity in the m

otivations of different 
individuals and groups w

as encountered. For exam
ple, the local m

ayors valued the w
etlands as a tourist potential 

that should be m
anaged as a ‘park’, w

ith strictly defined boundaries and distinct uses. O
n the other hand, for 

construction com
panies, the w

etland w
as a nuisance that hindered their plans for developm

ent. H
ow

ever, the 
latter recognised that to som

e extent, they m
ight benefit from

 an increase in tourism
 from

 the w
ell-m

anaged 
w

etlands so their position w
as not so clear-cut. It resulted that because of the highly com

plex social constructs, 
stakeholder participation is essential to address conflicting interests, pow

er-and-equity issues, and the tension 
betw

een local and m
ore global needs (e.g., tourism

). 

 This study concluded that local people are quite capable of functioning as both citizens and consum
ers. As 

citizens, they feel responsible for their environm
ent, though this is often expressed in very different w

ays, as the 
stakeholder focus groups dem

onstrated. H
ow

ever, they also feel responsible to them
selves, as consum

ers of the 
w

etland’s econom
ic potential. The conflicting issues that em

erged through this study dem
onstrate the need for 

stakeholder com
m

unications in econom
ic analysis, not only to characterize the social and political issues but also 

to establish a process through w
hich participation by stakeholders creates ow

nership and self-determ
ination for 

m
eeting environm

ental and econom
ic objectives. 

Source: Skourtos, M
.S., K

ontogianni, A
., Langford I.H

., Batem
an I.J. and S. G

eorgiou (2000).  
     

127



 W
FD

 CIS G
uidance D

ocum
ent N

o. 1  
Econom

ics and the Environm
ent – The Im

plem
entation Challenge of the W

ater Fram
ew

ork D
irective 

  3. R
eporting on C

ost Issues  
 The calculation of full econom

ic costs requires that assum
ptions be m

ade about the lifetim
e 

of investm
ents, about discount rates, depreciation m

ethods, costing m
ethods, valuation 

m
ethods etc. B

esides, in adjusting financial cost data for taxes and subsidies and in 
estim

ating 
the 

environm
ental 

and 
resource 

costs 
of 

ensuring 
sustainable 

w
ater 

use, 
assum

ptions w
ill need to be m

ade as w
ell.  

 To ensure the cost analyses of the m
em

ber states are com
parable, all assum

ptions and 
costing m

ethods used should be m
ade explicit, stating clearly how

 the presented cost 
inform

ation has been derived. 
 Though different M

em
ber S

tates apply different standards for estim
ating econom

ic costs it 
w

ould be desirable to resem
ble as m

uch as possible the m
ethods and standards used in the 

international 
guidelines 

of 
for 

exam
ple 

the 
E

uropean 
C

om
m

ission 
or 

the 
E

uropean 
E

nvironm
ental A

gency (see Box 8), especially w
hen international analyses are perform

ed, 
for exam

ple in case of an international cost-effectiveness analysis. These guidelines m
ay 

also help decide on issues such as w
hich param

eters and m
ethods to include. 

 The general guideline is that w
hen reporting on econom

ic costs, all assum
ptions and costing 

m
ethods should be clearly reported. D

epending on the use of econom
ic cost inform

ation, 
other requirem

ents m
ight apply. This is further elaborated in the inform

ation sheets C
ost-

effectiveness Analysis, R
eporting on C

ost-recovery and D
isproportionate C

osts. 
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 B
ox 8 - Suggestions for R

eporting on C
ost Issues  

 M
inim

um
 requirem

ents for the presentation of cost inform
ation according to EEA

 (1999) 
 1.It is essential that reported costs are properly defined. A

s a m
inim

um
, the total investm

ent 
expenditure and total annual operating/m

aintenance costs should be reported separately.  
 2. A

s far as possible, it is recom
m

ended that all cost data should be docum
ented in full in the 

year in w
hich the actual expenditure is incurred, even if the data are subsequently adjusted to 

take account of tim
e (such as by using discount rates). 

 
 

3. A
ll costs in should be m

easured in relation to an alternative. The alternative m
ost com

m
only 

em
ployed is a projection of the existing situation, i.e. the situation in w

hich the environm
ental 

protection m
easure has not been installed. Therefore, only additional costs actually incurred 

relative to the ‘base case’ should be included in the reported cost data. 
 4. 

W
here 

the 
costs 

associated 
w

ith 
an 

environm
ental 

protection 
m

easure 
have 

been 
apportioned betw

een tw
o or m

ore controlled pollutants, the m
ethod of apportionm

ent should be 
described. 
 5. The reported cost data should only relate to direct costs; indirect costs should be excluded 
from

 the cost data. 
 6. W

here environm
ental protection m

easures produce non-environm
ental benefits, revenues or 

avoided costs, these should be reported separately from
 investm

ent expenditures and operating 
and m

aintenance costs. 
 7. It should be rem

em
bered that costs and prices are not fixed forever. For exam

ple, the unit 
price of a m

easure often falls as it changes from
 an experim

ental m
easure to a m

ass-produced 
m

easure. Therefore it is recom
m

ended to use the m
ost recent valid data available. 

 8. It should be rem
em

bered that old equipm
ent can som

etim
es have a low

er efficiency and 
higher m

aintenance costs than new
 equipm

ent. 
 9. A

s a m
inim

um
, any discount rate used should be recorded. 

 10. If cost data are adjusted for inflation or changes in price through tim
e, then the m

ethod used 
should be recorded and any index used should be recorded and referenced.  
 11. If determ

ining annual cost data, the approach that has been used to derive the annual costs 
should be recorded, along w

ith all underlying assum
ptions.  

 N
ote that this does not necessarily apply directly to the econom

ic assessm
ent required for 

the D
irective – these are guidelines from

 the EEA only. For exam
ple, w

hereas the EEA 
recom

m
ends to only incorporate direct costs (and not indirect costs), the incorporation of 

indirect costs in the econom
ic assessm

ent for the D
irective w

ould depend on the stage of 
that assessm

ent, as specified above. 
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R

EPO
R

TIN
G

 O
N

 C
O

ST R
EC

O
VER

Y 
 D

irective references: Article 9 and Annex III  
3-S

tep A
pproach: Step 1.3 and Step 3.3 

S
ee other inform

ation sheets: Estim
ating costs, D

efining w
ater services and uses, Baseline 

Scenarios, Pricing as an Econom
ic Instrum

ent  
 This Inform

ation Sheet helps you understand w
hat and how

 you 
should report on the recovery of costs of w

ater services by types of 
w

ater users.  
 1. W

hy is it necessary to report on cost recovery? 
 Article 9.1 of the D

irective states that: “M
em

ber states shall take account of the principle of 
recovery of the costs of w

ater services, including environm
ental and resource costs, having 

regard to the econom
ic analysis according to A

nnex III, and in accordance w
ith the P

olluter 
pays principle”.  
 This inform

ation sheet is a guide for reporting on cost recovery and is relevant for: 
 ��

Im
plem

enting the recovery of costs of w
ater services and ensuring an adequate 

contribution of the different w
ater uses to the recovery of costs of w

ater services; 
(Article 9); 

��
C

reating w
ater pricing policies to provide adequate incentives for users to use the 

resources efficiently (Article 9); and 
��

M
aking the relevant calculations necessary for taking into account the principle of cost 

recovery in the econom
ic analysis (Annex III) and m

aking a first assessm
ent of w

hether 
the cost-recovery objective of the D

irective are currently m
et. 

 H
ow

ever; the inform
ation sheet focuses on the latter point (Annex III). A key objective of this 

initial analysis w
ill be to im

prove transparency in order to understand w
hich w

ater services 
are actually paid for, to w

hich extent, by w
hom

 and how
. M

ore specifically, this w
ill entail 

identifying w
hether som

e external subsidies are provided to the w
ater sector, or w

hether 
som

e cross-subsidies are paid betw
een categories of w

ater uses. 

Finally, note that the objective of the D
irective is not necessarily to m

ove to “full cost 
recovery” but to m

ove to a situation w
here the “polluter pays “ principle is adequately applied. 

The D
irective allow

s M
em

ber S
tates to take into account the social, environm

ental and 
econom

ic effects of cost recovery. B
ut it is only w

ith m
axim

um
 transparency that the extent 

of these secondary effects of cost-recovery can be understood.  
 2. A

pproach to A
nalysing and R

eporting on C
ost R

ecovery  
 The approach that is proposed here for analysing and reporting on cost recovery and 
assessing the extent to w

hich polluters pay can be broken dow
n into a num

ber of tasks, as 
show

n in Figure 1 of this inform
ation sheet. It is im

portant to stress that this approach m
ay 

need to be adapted to local and national situations and institutional setup for cost recovery.  
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 Figure 1 – Tasks and K
ey Q

uestions in A
nalysing and R

eporting on C
ost-R

ecovery  
 

K
ey Tasks 

…
A

nd Q
uestions 

W
hat is the scale for the analysis?

W
hat are the differences in scale betw

een w
ater uses 

and w
ater services? H

ow
 can they be reconciled?

W
hat is the overall scope of the analysis

W
ho generates the costs of the w

ater services?

D
o they receive a service or are they self-serviced?

W
hat are the financial costs of the w

ater services?

H
ow

 are costs currently recovered: through prices, 
charges or through other institutional m

echanism
s of 

cost recovery?

2.  Identify providers, users and
polluters

1.  D
efine the w

ater services

3.  C
alculate financial costs of the w

ater 
services

4.  Identify and estim
ate the environ-

m
ental and resource costs of the w

ater 
services

W
hat are the environm

ental and resource costs?

C
an they be identified and estim

ated at least in 
qualitative term

s?

5.  Identify the cost –recovery m
echanism

6.  Identify the cost –recovery m
echanism

W
hat level of costs do w

ater users recover?

W
hat is the level of financial costs recovered?

W
hat is the am

ount of external subsidies to the sector?

W
here do these external subsidies com

e from
 and 

how
 are they financed?

6.  Identify the cost –recovery m
echanism

H
ow

 can costs be allocated to w
ater uses?

W
hat proportion of the total costs do w

ater uses cover, 
and is that in accordance w

ith their actual use?
 

  

 

Look out!  
The suggested steps to report on cost recovery do not include investigating issues 
dealing w

ith price incentives (A
rticle 9). This is treated as a separate issue in a 

different inform
ation sheet (see Pricing as an Econom

ic Instrum
ent).  

 Task 1 - D
efine the W

ater Services  
 The first task is to define w

ater services (see W
ater U

ses and Services Inform
ation sheet) 

and to determ
ine the scale of the analysis (see Scale Issues Inform

ation S
heet). P

articular 
attention should be paid to the geographical scope of the analysis (local, regional, river 
basin, national, international). S

ubject to data availability, the definition of w
ater services m

ay 
have to be at the adm

inistrative rather than the geographical level. Illustration 1 of this 
inform

ation sheet dem
onstrates how

 data w
ere collated and adapted to R

B
D

 level in the 
M

iddle R
hine, how

ever, in som
e cases, for lack of m

ore disaggregated data, cost-recovery 
m

ight need to be analysed at the national level (see Illustration 2 for an exam
ple).  

        
131



 W
FD

 CIS G
uidance D

ocum
ent N

o. 1  
Econom

ics and the Environm
ent – The Im

plem
entation Challenge of the W

ater Fram
ew

ork D
irective 

 Illustration 1 – C
ost recovery and data availability in the M

iddle R
hine, G

erm
any   

 The principal w
ater services in the M

iddle R
hine are public w

ater supply and local authority sew
age disposal, 

and both types are highly decentralised w
ith a large num

ber of com
panies. In general, the existence of 

consistent data m
ay be a problem

 for the assessm
ent of cost-recovery levels and, potentially, a decentralised 

structure could com
plicate data collection further. H

ow
ever, in the M

iddle R
hine, statistics is collated and 

categorised so that inform
ation based on adm

inistrative area definitions can be related to geographical 
definitions based on river basins. A

s a result, the M
iddle-R

hine scoping study show
s that existing secondary 

data can provide enough inform
ation for a good first assessm

ent of the level of cost recovery.  
 In order to assess the level of cost recovery of w

ater services in the M
iddle R

hine, structural and output data 
w

ere collated and processed. E
ssentially, the data collection w

as carried out in tw
o stages (see Table 1): 

  Table 1 
 

Type of data  
D

ata sources 
 

 
Stage 1. C

ollection and evaluation of 
generally available data: inform

ation on the 
structure of w

ater uses and w
ater services 

and related econom
ic characteristics (e.g. 

charges, subsidies, financial costs of w
ater 

supply and sew
age disposal)  

The Federal S
tatistical O

ffice (censuses of all w
ater 

supply com
panies, excluding publicly ow

ned 
enterprises), regional statistical offices 
(environm

ental statistics form
 censuses of all w

ater 
com

panies), and data and inform
ation from

 the 
technical and financial authorities of the Länder.  

 

 
Stage 2. C

ollection and evaluation of third 
party data to supplem

ent S
tage 1.  

The Federal G
as and W

ater M
anagem

ent 
A

ssociation, joint authorities/associations surveys 
on public sew

age disposal, and evaluation of 
special surveys and expert reports. 

 

 
 

 
S

urveys to collect prim
ary data w

ere planned for a third stage but w
ere not undertaken as Stages 1 to 2 

provided sufficient data to derive the current level of cost recovery. A
s an exam

ple, Table 3 contains a 
sum

m
ary of data collected for public w

ater supply in the region of H
essen. Table 2 (below

) outlines the m
ain 

results (financial statistics) for public w
ater supply: 

  Table 2 
 

W
ater service 

R
ate of cost recovery 

 
 

Public w
ater supply  

C
ost recovery from

 revenue excluding allocations and subsidies 
C

ost recovery from
 revenue including allocations and subsidies 

 
83%

 
90%

 

 

 
Internalised environm

ental and resource costs (groundw
ater charge) are approxim

ately D
M

 52.6 
m

illion in total, w
hich significantly exceeds the sum

 of total subsidies (D
M

 3.4 m
illion) and the cost 

recovery shortfall (D
M

 19.7 m
illion). 

 

 

 
 

 
 

It w
as found that the ability to adapt official statistics of the Federal G

overnm
ent and the Länder (adm

inistrative 
districts) to river basin district level (as required by the D

irective) greatly im
proved the reliability of the 

estim
ates. In addition, to ensure the efficiency of supply, detection and evaluation of data, as w

ell as 
com

parability of the results, a central data pool w
ill be set up to facilitate the availability and access to 

econom
ic data.  
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 Illustration 1 (C
ontinued) 

 Table 3 
R

evenue/Incom
e and C

ost/Expenditure 
A

m
ount (D

M
) 

N
um

ber of com
panies 

132 
 

 
TO

TA
L R

evenue/incom
e 

280,365,486 
Fees/proceeds from

 sales 
244,471,830 

A
llocations and subsidies for on-going purposes 

of w
hich: 

3,404,471 

Federal G
overnm

ent
0

S
tate of H

esse
1,073,277

Local A
uthorities

2,296,070
O

ther private sectors
35,124

O
ther operating receipts 

12,235,053 
C

ontributions 
8,773,279 

Investm
ent allocations and subsidies  

of w
hich: 

10,952,929 

Federal G
overnm

ent
0

S
tate of H

esse
10,538,653

Local A
uthorities

52,624
P

rivate com
panies

110,813
O

ther (private) sectors
250,839

O
ther incom

e 
527,924 

TO
TA

L C
ost/expenditures 

302,370,508 
Personnel expenditures 

32,954,151 
Im

puted costs 
78,275,119 

Interest
29,383,892

D
epreciation

48,891,227
O

perating expenditures 
149,450,933 

G
roundw

ater charges
52,621,451

O
ther operating expenditures

96,829,482
A

quisition of assets 
3,342,563 

S
tructural m

easures 
35,854,654 

O
ther expenditures 

2,493,088 
Profits/Losses 

-22,005,022 
Public investm

ent allocations and subsidies 
10,702,090 

  Illustration 2 – Issue of D
ata A

vailability in the N
etherlands  

 ��
In the N

etherlands, data on the costs of w
astew

ater treatm
ent are available at the adm

inistrative level of the 
R

egional W
ater B

oards. The inform
ation supplied by the W

ater B
oards includes other costs than those for 

w
astew

ater treatm
ent alone, and assum

ptions need to be m
ade regarding their share of the total costs.  

��
D

ata are available both at the national and regional level. As the regional level does not yet correspond to the 
geographical level of the river basin, at this m

om
ent aggregated national data needs to be used for the 

analysis of the cost recovery.  
  In addition, the scale at w

hich the costs of w
ater services are incurred m

ight be different from
 

one category of costs to the other (financial costs w
ould usually be collected at the w

ater 
service level, w

hilst environm
ental and resource costs w

ould be at the level of the river basin, 
the scale at w

hich w
ater uses can be analysed). W

ays to reconcile these different scales and 
to com

bine data should therefore be sought during that first task. This m
ight require 

co-ordination betw
een different adm

inistrations (for exam
ple, the econom

ic regulator of w
ater 

services w
ho w

ould norm
ally have access to data on the financial costs of w

ater services 
and the environm

ental regulator, w
ho m

ay have data on the environm
ental and resource 

costs in general, although not necessarily allocated to w
ater services).  

Task 2 - Identify the Providers, U
sers and Polluters 
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  This task involves the identification of the actors involved in the generation of financial, 
resource and environm

ental costs. W
ater services are provided in different w

ays, e.g. on a 
com

m
unal or individual basis, by a public or a private com

pany. The geographical scope of 
the analysis is determ

ined by the level at w
hich the responsible authority and the provider of 

the w
ater service operate and the scale of the m

arket served (see Illustrations 1 and 2 of this 
inform

ation sheet).  
 N

orm
ally, little inform

ation is available for individually provided w
ater services (agricultural 

groundw
ater abstraction, industrial w

aste w
ater treatm

ent, septic tanks of households etc.) - 
see the Look out! B

ox below
. S

hould this be the case, an estim
ation of the extent to w

hich 
w

ater 
services 

are 
provided 

on 
an 

individual 
basis, 

for 
exam

ple 
the 

percentage 
of 

households w
ith septic tanks or percentage of industry not connected to the sew

erage 
system

, can be attem
pted. It is only w

here there are significant environm
ental problem

s 
linked to self-services (such as m

ining of an underground aquifer due to too m
any private 

w
ells) that an appropriate estim

ate of all costs related to self-provided services is key to 
transparency and better decision-m

aking.  
 A

 specific case is that of diffuse pollution, w
hich can be created by agricultural pollution but 

also industrial or household uses (such as urban run-off). E
ven though diffuse pollution is not 

a w
ater service, the costs resulting from

 diffuse pollution, in so far as they have an im
pact on 

the costs of w
ater services (through an increase in w

ater treatm
ent costs for exam

ple), 
should be covered by those w

ho have generated this pollution. W
ith the W

ater Fram
ew

ork 
D

irective (A
rticle 9) requiring an adequate contribution of the different w

ater uses …
 to the 

recovery of the costs of w
ater services, it is im

portant to ensure links can be m
ade betw

een 
w

ater uses and related w
ater services and costs.  

 Task 3 - C
alculate the Financial C

osts of the W
ater Service  

 To 
calculate 

the 
financial 

costs 
(see 

Estim
ating 

C
osts 

Inform
ation 

S
heet), 

extensive 
inform

ation is needed regarding the various cost item
s involved in providing the w

ater 
service. Typically, this type of inform

ation can be collected from
 the provider’s annual 

production account or balance sheet or, if there is m
ore than one provider, from

 their 
aggregated production accounts or balance sheets (see Illustration 3 of this inform

ation 
sheet). D

epending upon the relevant scale of analysis and the num
ber of providers involved, 

this can be done at a local, regional, river basin or national level. Illustration 4 of this 
inform

ation sheet presents an easy-to use m
ethodology for estim

ating financial costs. 
 

 

Look out! C
ost-recovery of self-provided w

ater services 
W

ater services can be provided either by third parties (e.g. com
m

unal w
ater 

services) or on an individual basis (e.g. w
ater treatm

ent facilities of industry, 
agricultural w

ater abstraction, septic tanks of households etc.). For the latter, the 
financial costs of w

ater services are covered as the user w
ill usually have financed 

these investm
ents. N

evertheless, they can be included in the analysis, in order to 
fully account for the polluter pays principle. In addition, the environm

ental and 
resource costs for these services should also be estim

ated.  
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 Illustration 3 – Estim
ating cost-recovery in the N

etherlands 
Illustration 3 – Estim

ating cost-recovery in the N
etherlands 

  Table 1 below
 show

s the aggregated costs w
ater quality (and quantity) m

anagem
ent, including both financial, 

internalised environm
ental, and rem

aining environm
ental costs. This is the case because the costs of m

itigation 
m

easures to com
pensate for w

ater pollution (e.g. cleaning of polluted river beds and w
ater soils, m

onitoring of the 
w

ater quality) are included in the financial costs and paid for by the users through the w
astew

ater treatm
ent 

charge. A
lso, since the w

astew
ater charge paid is related to the pollution caused, the polluter pays principle 

applies. In total, costs add up E
U

R
O

 1,030 m
illion.  

Table 1 below
 show

s the aggregated costs w
ater quality (and quantity) m

anagem
ent, including both financial, 

internalised environm
ental, and rem

aining environm
ental costs. This is the case because the costs of m

itigation 
m

easures to com
pensate for w

ater pollution (e.g. cleaning of polluted river beds and w
ater soils, m

onitoring of the 
w

ater quality) are included in the financial costs and paid for by the users through the w
astew

ater treatm
ent 

charge. A
lso, since the w

astew
ater charge paid is related to the pollution caused, the polluter pays principle 

applies. In total, costs add up E
U

R
O

 1,030 m
illion.  

  Total revenues for w
ater quality m

anagem
ent am

ount to EU
R

O
 1,035 m

illion. R
evenues include financial returns 

on assets and the revenues received from
 the w

astew
ater pollution charge. This charge is set to recover the costs 

of w
astew

ater treatm
ent and m

itigation m
easures. From

 these revenues, the subsidies received for operating the 
w

astew
ater treatm

ent installation need to be subtracted, resulting in a total of 1,021 m
illion.  

Total revenues for w
ater quality m

anagem
ent am

ount to EU
R

O
 1,035 m

illion. R
evenues include financial returns 

on assets and the revenues received from
 the w

astew
ater pollution charge. This charge is set to recover the costs 

of w
astew

ater treatm
ent and m

itigation m
easures. From

 these revenues, the subsidies received for operating the 
w

astew
ater treatm

ent installation need to be subtracted, resulting in a total of 1,021 m
illion.  

  The cost-recovery rate can therefore be estim
ated as:  

The cost-recovery rate can therefore be estim
ated as:  

   
 

 
 

Total revenues-subsidies         1021 
 

 
 

 
Total revenues-subsidies         1021 

                                                               ---------------------------------   =   ------   =   99%
 

                                                               ---------------------------------   =   ------   =   99%
 

                                 
 

Total costs: 
 

      1030    
                                 

 
Total costs: 

 
      1030    

    Table 1 - A
ggregated B

alance Sheet of W
ater B

oards in the N
etherlands 

Table 1 - A
ggregated B

alance Sheet of W
ater B

oards in the N
etherlands 

  C
osts and revenues 

C
osts and revenues 

(in m
illion euro) 

(in m
illion euro) 

W
ater quantity 

m
anagem

ent 
W

ater quality 
m

anagem
ent 

Total costs 
Total costs 

668 
668 

1,030 
1,030 

Total revenues 
Total revenues 

  
  

A
 received interest 

A
 received interest 

37 
37 

85 
85 

B
 received w

aste w
ater treatm

ent charges 
B

 received w
aste w

ater treatm
ent charges 

  
  

C
 received apportionm

ents for w
ater quantity m

anagem
ent 

C
 received apportionm

ents for w
ater quantity m

anagem
ent 

514 
514 

  
D

 sales, rents and other taxes 
D

 sales, rents and other taxes 
14 
14 

17 
17 

E
 investm

ent adjustm
ents 

E
 investm

ent adjustm
ents 

9 9 
5 5 

F subsidies 
F subsidies 

46 
46 

14 
14 

G
 other incom

e received from
 third parties 

G
 other incom

e received from
 third parties 

18 
18 

5 5 
H

 internal adjustm
ents 

H
 internal adjustm

ents 
23 
23 

9 9 
  

  
  

Total revenues 
Total revenues 

661 
661 

1,035 
1,035 

  
  

  
N

et revenues -/-costs 
N

et revenues -/-costs 
-/-7 
-/-7 

5 5 

W
ater quantity 

m
anagem

ent 
W

ater quality 
m

anagem
ent 
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 Illustration 4 – Estim
ating Financial C

ost R
ecovery in the French W

est Indies 
Tw

o of the m
ain features specific to w

ater supply schem
es are: (i) they incorporate assets w

ith service lives of 
varying lengths, often extending beyond the life of the loans subscribed to finance them

; and (ii) corresponding 
m

aintenance costs grow
 over tim

e and are not easy to estim
ate.  

 In the French W
est Indies, a large, m

ulti-purpose w
ater schem

e supplying raw
 w

ater m
ainly for agriculture (52%

) 
and dom

estic purposes (40%
) provides the basis for a sim

plified case study on financial cost recovery to illustrate 
how

 these features should be taken into account. The schem
e is publicly-ow

ned (and as such, investm
ents w

ere 
funded by various local authorities from

 1977 to 2000) but privately m
anaged. From

 the schem
e, 16.8 hm

3 of raw
 

w
ater are sold every year and nearly 10,000 ha are irrigated.  

 G
iven the asset lives and a discount rate estim

ated at 3%
, the annual capital costs w

ere calculated to estim
ate 

w
hether the schem

e’s financial costs are fully recovered. To calculate m
aintenance costs, an interm

ediate step in 
w

as m
ade to estim

ate a m
aintenance rate for each type of asset, taking into account that these costs increase over 

tim
e, and using low

er and upper bound values derived from
 past experience (see Table 1 below

). 

Table 1: Capital and m
aintenance annual costs calculation (€ 2000) 

A
sset life 

M
aintenance 

rate 
Total investm

ent 
per type of asset  

A
nnual capital 

cost 
Total 

m
aintenance 

cost 

A
nnual 

m
aintenance 

cost 
100 years 

1-2%
 

             504,184  
         12,092  

             148,883  
                 4,712  

100 years 
0.3-1%

 
        11,588,767  

       298,198  
          1,311,909  

               41,518  
75 years 

0.3-1%
 

      132,573,805  
    3,586,153  

       14,776,679  
             495,893  

50 years 
1.5-5%

 
          1,640,445  

         58,292  
             193,798  

                 7,532  
50 years 

1.5-5%
 

         210,592  
           6,124  

             101,797  
3,956 

40 years 
1.5-5%

 
7,495,407 

244,879 
3,264,663 

             141,237 
30 years 

1.5-5%
 

561,173 
22,856 

             234,025  
11,940 

25 years 
1.5-5%

 
274,366 

12,811  
105,158 

6,039 
20 years 

1.5-5%
 

               34,811  
           1,903  

               11,584  
                   779  

10 years 
1.5-5%

 
               58,533  

           4,871  
10,111 

 1,185 
Total 

 
      173,827,944 

 4,789,921 
 20,158,607 

 714,790 
 The total financial cost w

as then calculated by adding this table’s interm
ediate (total) costs to operation costs. 

These w
ere derived from

 existing data provided by the private operator. 

 Table 2: Total financial annual costs and its com
ponents per cubic m

eter (€ 2000) 
Type of costs 

Total value 
V

alue per m
3 

C
apital costs 

4,789,922 
0.285 

M
aintenance costs 

714,790 
0.043 

O
peration costs 

1,084,522 
0.064 

TO
TA

L 
6,589,234 

0.392 
 These total costs can be allocated betw

een the different w
ater users (irrigators and others) and com

pared w
ith the 

price of w
ater charged to those users. H

ow
ever, there are som

e clear lim
its to this approach: average costs 

calculated over a long period (75 years for som
e assets) are com

pared w
ith fees charged in a given year. Thus, a 

com
parison betw

een average annual costs and current prices to estim
ate cost recovery only gives a rough 

estim
ate and should be interpreted w

ith caution. In this case, w
ater used for dom

estic purposes represented 40%
 

of total volum
e used and 57%

 of total fees received, due to the low
er price of irrigation w

ater and to a different 
w

ater pricing structure. For raw
 w

ater, operation and m
aintenance costs w

ere fully covered by users through 
tariffs but a large part of capital costs w

ere covered through subsidies from
 the public authorities. 

 Based on several case studies conducted in France, this m
ethod for estim

ating financial costs appears relatively 
robust as it provides the m

eans to estim
ate costs w

ith assets of varying asset lifes. It can also be applied to 
external costs w

henever it is possible to identify stakeholders w
ho are affected by externalities and w

ho have 
incurred expenses to avoid them

 or to rem
edy their effects. So far, how

ever, this m
ethod has been applied solely 

to estim
ating financial costs.  

 Source: T. Rieu (2002, forthcom
ing).  
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 Task 4 – Identify and Estim
ate the Environm

ental and R
esource C

osts of W
ater 

Services  
 A

ccording to the D
irective’s definition, environm

ental and resource costs should also be 
considered in order to take account of the principle of cost recovery. A

s m
entioned in 

Estim
ating C

osts (and Benefits), the estim
ation of environm

ental costs and resources m
ight 

be difficult, due to m
ethodology issues. S

om
e environm

ental and resource costs are already 
internalised and as such, are included in the financial costs (see Illustration 5). N

on-
internalised environm

ental costs w
ill prove m

ost difficult to quantify and incorporate in the 
cost-recovery equation. For those, and for the sake of im

proving transparency, it m
ight be 

sufficient to identify the costs and estim
ate them

 in a first instance.  
 Illustration 5 – Introducing a N

atural R
esource Tax (N

R
T) in Latvia 

The N
atural Resource Tax (N

RT) w
as introduced in Latvia in Septem

ber 1995 as a m
eans to incorporate 

environm
ental externalities into the cost of w

ater and w
astew

ater services. G
roundw

ater and surface w
ater 

abstractions are charged, together w
ith discharges.  

 The N
RT rates vary according to the type of w

ater abstracted and the type of pollutants. The follow
ing table 

show
s the N

RT rates for both w
ater extraction (ground or surface) and w

ater pollution: 
  

U
nit 

N
R

T-rate 
G

round w
ater extraction 

€ / 1000 m
3 

17.7 
Surface w

ater extraction 
€ / 1000 m

3 
3.5 

W
ater pollution w

ith SS 
€ / tonne 

17.7 
W

ater pollution w
ith C

O
D

, P and N
 

€ / tonne 
53.1 

Source: Latvian Law
 on N

atural Resource Tax adopted on 14 Septem
ber 1995. 

 In the follow
ing table, the Latvian N

RT rates for groundw
ater extraction and pollution w

ith P and N
 are 

com
pared w

ith N
RT rates in other C

entral and Eastern European C
ountries and som

e EU
 M

em
ber States. 

  
G

round w
ater extraction (€ /1000 m

3) 
W

ater pollution (P) 
(€ / tonne) 

W
ater pollution (N

) 
(€ / tonne) 

Latvia 
17.7 

53.6 
53.6  

Lithuania 
10 – 24 

404.3 
118.9 

Rom
ania 

7.3 – 8.4 
43.6 

43.6 
Slovenia 

30 
5783 

694 
Estonia 

16 – 48 
216.6 

130.3 
C

zech Republic 
56 

1960 
1120 

Poland 
92.3 

 
 

The N
etherlands 

150 (1998) 
 

 
D

enm
ark 

670 (1998) 
14,620 

2,660 
G

erm
any 

 
46,000 

1,900 
Source: REC (O

ctober, 2001) 
 This table show

s that the N
RT rate for groundw

ater extraction is generally low
er in Latvia com

pared to other 
C

entral and Eastern Europe countries, and substantially low
er than in EU

 M
em

ber States (it should be noted that 
G

D
P per capita in Latvia is only 29%

 of the average in the EU
).  

 In addition to this relatively low
 N

RT rate, it appears that the tax on w
ater extraction and w

ater pollution does 
not achieve its intended goal to achieve full cost-recovery w

hile protecting the environm
ent. The rates are 

relatively low
 and have rem

ained unchanged since 1996, w
hilst the inflation betw

een 1996-2001 w
as 43%

. A
s 

such, the N
RT rates probably do not cover environm

ental costs, at least from
 pollution (w

ith respect to 
abstraction, given abundant groundw

ater resources and relatively low
 extraction rates, resource costs are close to 

zero). In order to prevent social problem
s, how

ever, and given that w
ater and sew

erage tariffs are already 
relatively high, the N

RT rates could only be increased in line w
ith the expected econom

ic grow
th in Latvia. M

any 
sm

all businesses have difficulties paying even the relatively sm
all N

RT and have little incentive to do so given 
that the m

onitoring m
echanism

s are deficient. From
 this case, it transpires that the N

RT currently in place in 
Latvia largely represents a com

prom
ise betw

een social, econom
ic and environm

ental goals rather than a fully-
blow

n econom
ic instrum

ent for recovering environm
ental costs. 

Source: I. Kirhensteine (2000, forthcom
ing).  
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 Task 5 - Identify the C
ost R

ecovery M
echanism

  
 This task involves identifying the m

echanism
 currently used for recovering the costs of w

ater 
services by w

ater users. This w
ould generally involve paym

ent by users (through prices, 
charges, taxes) or alternative institutional m

echanism
s for recovering costs. This task should 

pay specific attention to the institutional m
echanism

s that are used in order to recover costs 
going beyond the m

ere pricing m
echanism

s. A
s show

n in Illustration 6 below
, w

ater users 
m

ay sign a specific agreem
ent betw

een them
selves in order to share the costs of an 

im
provem

ent in w
ater status, w

hich m
ight reflect m

ore closely the w
ay in w

hich they are 
sharing the benefits than through relying on an adm

inistrative pricing m
echanism

.  
 If prices and charges are the m

ain cost-recovery m
echanism

, it w
ould be im

portant to collect 
data on the tariff structure, including the price per unit of w

ater service used (for instance, 
E

U
R

O
 per m

3 or fixed charge per household etc.). If m
ore than one user group is involved, 

the unit price m
ay be aggregated and averaged across one or m

ore user groups. 
 Illustration 6 – Institutional m

echanism
s for cost recovery in Tarragona (Spain) 

In Spain, as in other sem
i-arid regions around the M

editerranean, increasing pressures on available w
ater 

resources requires im
proving the efficiency of existing w

ater uses. A
 w

ater user association in Tarragona cam
e 

up w
ith an innovative negotiated arrangem

ent in order to increase its available w
ater resources by financing 

im
provem

ents in irrigation w
ater uses.  

 B
ackground. In Spain, irrigation is a key factor for agricultural production and the G

overnm
ent has played an 

im
portant role in irrigation developm

ent. A
s a result, irrigated agriculture is by far the largest w

ater consum
er. 

M
any irrigators have historical w

ater rights and enjoy large w
ater allotm

ents, but they are faced w
ith low

 
guarantee levels, as allocation rules in tim

es of scarcity give priority to urban uses. To regulate highly variable 
rainfall patterns, the G

overnm
ent invested in w

ater system
 regulation infrastructure, w

ith the construction of large 
w

ater storage reservoirs. G
row

ing w
ater dem

and together w
ith declining responsibilities for further reservoir 

building has resulted in increased resource scarcity and m
ounting com

petition am
ongst w

ater users, focusing the 
debate in the w

ater sector on conservation and reform
.  

 Financing the m
odernisation of irrigation system

s. In som
e old irrigation districts, technological im

provem
ents 

on the irrigation netw
orks could allow

 for w
ater savings, especially in areas w

here possibilities for further reservoir 
building are lim

ited. Irrigation m
odernisation program

m
es can be beneficial for farm

ers but also for dom
estic users 

and the environm
ent, through the resulting w

ater savings. In the region of Tarragona in the E
bro river basin in 

S
pain, w

here beneficiaries w
ere w

ell defined and third party effects insignificant, private negotiation led to the 
im

plem
entation of irrigation m

odernisation program
m

es. A w
ater user society (m

unicipal and urban w
ater users) 

agreed to pay for m
odernisation investm

ent in tw
o irrigation districts in the E

bro river basin. In turn, these 
irrigation districts agreed to reduce their w

ater entitlem
ents (by the am

ount of w
ater saved through distribution 

system
 m

odernisation) in favour of the w
ater user society. This direct negotiation betw

een w
ater users appears as 

an alternative to the use of pricing m
echanism

s for reaching the cost-recovery objectives. In practice, urban users 
agreed to pay the costs of additional supplies through the financing of irrigation im

provem
ents. H

ow
ever, the 

circum
stances in w

hich this kind of institutional solution can be used are relatively lim
ited. In m

ost cases 
beneficiaries include a large num

ber of dow
nstream

 users including the environm
ent and public price setting and 

subsidy transfer w
ould play a key role to give incentives for the adoption of w

ater conservation m
easures in 

irrigation districts. 
Source: M

. Blanco (2002, forthcom
ing). 

 Task 6 - C
alculate the R

ecovery R
ate of the Econom

ic C
osts of W

ater Services 
 The next task involves calculating w

hether, at an aggregated level, the cost of w
ater services 

is globally recovered via revenues from
 users of this w

ater service. This w
ill need to be 

carried out w
ater service by w

ater service. In order to do so, it w
ill be im

portant to assess the 
revenues received by the w

ater service and to assess w
hether any external subsidies are 

paid in order to finance the costs of this w
ater service. 

 A
s highlighted in Box 1 below

, subsidies can be paid either directly or indirectly. In addition, 
they can be paid continuously or have been paid in the past (for exam

ple, a capital grant paid 
in the past to finance investm

ents, or a w
rite-off of capital asset value w

hen transferring 
som

e assets in the private sector, as it w
as done in the U

nited K
ingdom

 at the tim
e of 

privatisation). Therefore, it w
ill be im

portant to define clearly w
hat is considered to be an 
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 external subsidy and w
hen it w

as granted. A
n exam

ple of cost recovery and identification of 
subsidies in H

ungary is given in Illustration 7.  
 B

ox 1 – C
ost recovery: The issue of subsidies 

The polluter pays principle (P
P

P
) requires that users pay according to the costs they generate. 

H
ow

ever, subsidies reduce users’ contribution to the fullcost of w
ater services and disable price 

incentives to use resources in a sustainable m
anner – both im

portant objectives of A
rticle 9.  

 S
ubsidies are allocated to either providers, users or polluters in different w

ays. They can be paid 
directly by the (central or local) governm

ent: 
��

to the provider of w
ater services in the form

 of investm
ent subsidies. (capital subsidies, 

low
ering fixed costs); 

��
to the provider of w

ater services in order to co-finance the operation of the infrastructure 
(operational subsidies, low

ering variable costs); 
��

to w
ater users (incom

e transfers, low
ering the price/charges paid by the user). 

 In addition, subsidies can be paid indirectly by: 
��

users/polluters paying the costs of other users/polluters. ross subsidisation m
ay arise 

betw
een different users (households, agriculture, industry), different regions (dry and w

et, 
populated or less populated) and/or different types of users (rich or poor, sm

all or large 
users etc.). 

 W
hen user groups pay only part of the costs of a w

ater service, the rest of the costs w
ill have to 

be paid or subsidised by others. These others can be the public at large contributing through 
general taxation (tax revenues being used by the central governm

ent to subsidise the supply of 
w

ater services in w
ays described above) or other user groups that pay a larger fraction of the 

total costs (including resource and environm
ental costs) than they generate.  

 O
nce the external subsidies have been identified, the general form

ula for calculating the cost 
recovery rate for w

ater services can be calculated as follow
s: 

 

%
100

*
T C Subsidy

TR
C

RR
�

�
,  

 w
here C

R
R

 is the C
ost R

ecovery R
ate, TR

 the total revenues (depending on the cost 
recovery m

echanism
 this figure could be based on either fixed or variable charges in 

E
U

R
O

/year), S
ubsidy the total am

ount of subsidies paid to the w
ater service, and TC

 the 
econom

ic costs (in E
U

R
O

/year) of the w
ater service provided.  

 If the w
ater service is provided free of charge, the C

R
R

 equals zero. The problem
 w

ith 
assessing the full extent to w

hich the P
P

P
 holds is that external resource and environm

ental 
costs m

ust be calculated and added to the financial cost. This m
ay be difficult due to data 

availability (e.g. cause and effect are not alw
ays clear and environm

ental costs are often 
incurred at a scale that is larger than the scale of analysis). In such a case, to m

ake an 
estim

ation 
of 

the 
extent 

to 
w

hich 
environm

ental 
and 

resource 
costs 

are 
recovered, 

aggregated data on the quantity of w
ater used by the different sectors and the am

ount of 
pollution caused by w

ater services m
ay at least be sufficient to inform

 a general assessm
ent 

of 
the 

m
ost 

im
portant 

pressures 
and 

pollutants. 
In 

com
bination 

w
ith 

inform
ation 

on 
environm

ental charges and levies, they can provide sufficient inform
ation to give a qualitative 

estim
ation of the extent to w

hich the polluter pays principle has been applied.  
 In addition, due to the difficulties of identifying and allocating environm

ental and resource 
costs, it is im

portant to distinguish betw
een financial cost-recovery and overall cost-recovery. 

Financial cost-recovery should be analysed in the first instance as a m
inim

um
, and then 
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 overall cost-recovery could be estim
ated on top of this, bearing in m

ind the difficulties of 
doing so.  
 Illustration 7 - C

ost recovery in H
ungary and the need to identify subsidies 

 To m
eet EU

 accession requirem
ents, H

ungary m
ust com

ply w
ith EU

 regulations concerning w
astew

ater 
collection and treatm

ent by 2015. A
s a result of accession negotiations, total w

astew
ater collected m

ust be 79.5%
, 

and the level of treated sew
age m

ust be 90%
 (from

 38.5%
 in 2002). The investm

ent costs for this undertaking w
ill 

total € 820 m
illions. M

ost of the necessary investm
ents w

ill be financed by State and EU
 subsidies, although the 

present level of these subsidies is already high w
ith over 1/3 of the w

ater services com
panies having negative 

earnings.  
 A

n assessm
ent of cost-recovery in H

ungary rem
ains difficult: the w

ater services sector is highly fragm
ented w

ith 
com

panies using different accounting system
s; data gathering and processing is costly, due to the num

ber of 
com

panies and claim
s of data confidentiality; econom

ic valuation of environm
ental costs is lacking.  

 A
n overhaul of the w

ater services sector in 1990 led to increased decentralisation, w
ith local control transferred to 

local and regional com
panies (w

ith public ow
nership of assets), and the establishm

ent of 5 regional, fully state-
ow

ned com
panies that handle bulk production and som

e supply. Regulatory responsibilities and ability to set 
prices for w

ater and sew
age w

ere also transferred to local w
ater authorities (except for the regional com

panies, 
w

hose prices are set by the M
inistry of Transport, Telecom

m
unication and W

ater M
anagem

ent – M
oTTW

). Local 
control over pricing m

eans varied costs relative to production costs – areas w
ith higher production costs m

ust 
charge m

ore for w
ater than areas w

ith low
er production costs. A

long w
ith the transfer and loss of centralized 

control, the central governm
ent also decided to reduce subsidies for operation costs in the w

ater sector, claim
ing 

that local w
ater charges should recover the w

ater sector operating costs. H
ow

ever, as illustrated in the follow
ing 

table, this is a difficult task.  
 Table 1: C

haracterisation of the W
ater Services Sector in H

ungary 
A

griculture 
Industry 

H
ousehold U

se 
“Free 

price” 
system

, 
w

here 
control over pricing is exerted via 
the tender process. 
 

System
atic 

econom
ic 

change 
since 

1988 
led 

to 
declines 

in 
industrial 

production and use of less polluting 
production. 

W
ater/sew

erage 
pricing 

a 
political 

decision, 
w

ith 
responsibility in the hands of local 
officials. 

Prices 
vary 

based 
on 

use 
of 

gravity or pum
p, distance to carry 

w
ater, 

required 
pressure, 

econom
ies of scale, w

hether there 
is infrastructure to be m

aintained, 
etc. 

D
ecrease 

in 
dem

and 
due 

to 
price 

increases 
and 

bankruptcy 
of 

production com
panies. 

H
igh prices relative to disposable 

incom
e, along w

ith unw
illingness 

(or ability) to pay has led to 10%
 

consum
er 

debt 
to 

com
panies. 

Even if the charges per unit of 
consum

ption = the costs per unit, 
actual revenues from

 charges w
ill 

still not fully recover costs. 
Prices 

usually 
cover 

operation 
and m

aintenance costs only 
Revenues (industry and households 
com

bined) cover only operating costs, 
not 

depreciation 
or 

developm
ent. 

A
m

ortisation isn’t used as a practice, 
so future costs are undervalued. 

Revenues 
(households 

and 
industry 

com
bined) 

only 
cover 

operating costs, not depreciation 
or 

developm
ent. 

A
m

ortisation 
isn’t used as a practice, so future 
costs are undervalued. 

W
ater use rights by application 

and last for 3 years, except for a 
large 

regional 
w

ater 
supply 

com
pany 

that 
also 

operates 
irrigation 

objects 
in 

a 
25-year 

concession. 

Large industrial users m
ostly extract 

w
ater 

individually. 
The 

prices 
of 

w
ater 

purchased 
are 

not 
centrally 

regulated, 
w

hich 
m

eans 
diverse 

pricing structures. 

D
ue to legal/technical constraints, 

it 
is 

im
possible 

to 
shut 

dow
n 

w
ater services for non-paym

ent to 
households. 
 

Prices not available to the public. 
N

o official requirem
ent to collect 

price data; data that is collected is 
generally considered confidential. 

Revenues from
 industry are used to 

cross-subsidise household use. 
 

Benefits from
 cross-subsidy from

 
industrial sector. 
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 higher costs receive the difference as a subsidy. The charges paid by the household consum
ers in the subsidised 

settlem
ents are then equal to the threshold level of costs.  

 In practice, the M
inistry first decides on the aggregate am

ount of transfers in each year, and then determ
ines 

threshold values. In 1998, 1999 and 2000, total subsidies am
ounted t to C

H
F 3.4, 3.8 and 4.1 billion (at current 

price) respectively. For 1998, this is less than 0,5%
 of the total costs of w

ater and sew
age services provided for 

households in the country. M
ore than one third of the settlem

ents in H
ungary (usually sm

aller villages) receive 
this kind of subsidy.  
 W

ith a relatively low
 level of forecasted household incom

es, sim
ply raising the w

ater charges w
ill not result in an 

im
proved w

ater sector. Further, increased investm
ents from

 the EU
 and the state alone w

ill also not result in an 
im

proved w
ater sector. G

iven the state of the sector, and the need for further investm
ents and reform

 to m
eet the 

EU
 accession goals, a closer look at how

 the subsidy system
 operates, how

 these are im
plem

ented, and how
 they 

are m
easured to m

eet overall policy goals m
ay be necessary. The situation in H

ungary m
ay also be relevant to 

accession countries facing sim
ilar challenges, and to som

e M
em

ber States.  
Source: P. Krajner (2002, forthcom

ing).  
 Task 7 - Identify the A

llocation of C
osts to U

sers and Polluters 
 The allocation of costs to w

ater users w
ill require determ

ining a num
ber of cost drivers, w

hich 
are proxy indicators for estim

ating the am
ount of costs that they generate. These cost drivers 

are likely to differ according to the type of costs that are at stake. For exam
ple, in the case of 

the provision of a w
ater distribution service, “volum

e of w
ater used” m

ight be an adequate 
driver for allocating operating costs w

hereas “required pipe capacity” m
ay be a m

ore 
appropriate driver for allocating investm

ent costs. C
ost drivers for environm

ental costs m
ight 

be linked to the quality of the w
ater discharged into the environm

ent or into the sew
er.  

 S
pecific attention should be paid to the potential existence of cross-subsidies betw

een users 
of the w

ater services (see Box 1 of this inform
ation sheet). The availability of data w

ill largely 
determ

ine 
to 

w
hat 

extend 
those 

cross-subsidies 
can 

be 
m

ade 
explicit. 

Typically, 
the 

allocation of costs to different categories of w
ater users can be a difficult exercise. 

 3. R
eporting on C

ost R
ecovery 

 It follow
s from

 the tasks outlined above that inform
ation is needed on the specific w

ater 
services involved, their costs (including possible environm

ental and resource costs) and the 
w

ay they are paid for (or not), providers, users/polluters and possible subsidies/transfers is 
required to estim

ate the rate of cost recovery (see Illustration 8 of this inform
ation sheet for 

an exam
ple on how

 this m
ay be achieved).  

 This inform
ation can usefully be com

piled in a m
atrix, as show

n in Table 1 of this inform
ation 

sheet. This structure m
akes the interactions betw

een the econom
ic system

 and the w
ater 

basin explicit and com
bines all the necessary inform

ation in one general accounting m
atrix. 

In this structure, a distinction is m
ade betw

een the different w
ater users (households, 

industry and agriculture) and providers of w
ater services (com

m
unal and individual). A

 sim
ilar 

structure is currently used by the N
ational A

ccounting M
atrices, W

ater A
ccounts (N

A
M

W
A

) 10.  
                                                    
10 This structure has been elaborated in the N

A
M

EA
 (N

ational A
ccounting M

atrices-Environm
ental A

ccounts) and 
N

A
M

W
A

 (N
ational A

ccounting M
atrices- W

ater A
ccounts) by the N

etherlands Statistical Bureau (C
BS), and is 

now
 being reproduced in m

ost EU
 m

em
ber states and further elaborated by Eurostat.    
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��
Inform

ation on subsidies…
 

 Illustration 8 – O
bservatory for household w

ater pricing (France)  

Since the m
iddle of the 1990s, increased attention has been paid to w

ater pricing for households in France, w
ith 

the launching of observatories in different M
inistries and w

ithin the river basin w
ater agencies. O

riginally, these 
observatories w

ere developed to determ
ine the average price per cubic m

eter of w
ater (including w

ater supply 
and w

aste w
ater treatm

ent). A
lready from

 the beginning, som
e attem

pts w
ere m

ade to identify the different 
com

ponents of the price (investm
ent, m

aintenance, subsidies, etc.). H
ow

ever, the results of these studies w
ere 

highly variable from
 one region to the other. In 1999, the M

inistry of E
nvironm

ent and the w
ater agencies decided 

to create a national observatory of dom
estic w

ater prices at the N
ational Institute for E

nvironm
ental S

tatistics 
(IFEN

). This observatory is based on inform
ation collected from

 5000 m
unicipalities, w

hich are interview
ed every 

three years. A
 great deal of technical and econom

ic inform
ation is collected, such as: 

 W
hile still in its start-up phase, it is expected that the data from

 this new
 national observatory w

ill stim
ulate m

ore 
w

ork in the field of cost-recovery for household-related w
ater services that w

ill be of direct use for im
plem

enting 
the econom

ic-related articles of the W
ater Fram

ew
ork D

irective.  

��
P

rice per cubic m
eter; 

��
S

tatus of infrastructures; 
��

Forecasted investm
ents; 

Source: A. C
ourtecuisse – Artois Picardie R

iver Basin Agency – See also:  
http://w

w
w

.ifen.fr/pages/4eaulit.htm
#65
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rm
ation requirem

ents w
ith respect to reporting on cost recovery 

ter 
Financial costs 

 
Possible 
subsidies/transfers 
involved 

s 
Annual 

costs 
of 

w
ater 

infrastructure, 
m

aintenance 
and 

operation costs  

O
pportunity costs of 

alternative 
w

ater
uses 

 
Environm

ental 
dam

ages 
due 

to
abstraction, 

storage, 
im

poundm
ent etc.  

 
U

tility 
charges,

m
arket 

prices,
abstraction 
taxes/charges paid by 
households, 

industry 
and agriculture etc.  

  
S

ubsidies 
to 

low
-incom

e 
households, 

capital 
subsidies on investm

ents 
in 

w
ater 

supply 
infrastructure 

Annual 
costs 

of 
irrigation 

system
, 

m
aintenance 

and 
operation costs  

O
pportunity costs of 

alternative 
w

ater
uses  

 
Environm

ental 
dam

ages 
due 

to
abstraction, 

storage, 
im

poundm
ent etc. 

 
A

bstraction 
charges 

and/or 
charges 

paid 
for 

the 
use 

of 
the 

irrigation 
system

 
by 

agriculture etc. 

Subsidies 
on 

agricultural 
w

ater 
use, 

capital 
subsidies on investm

ents 
in irrigation system

. 

s 
Annual 

costs 
of 

investm
ent, 

m
aintenance 

and 
operation costs 

O
pportunity costs of 

alternative 
w

ater
uses 

 
Environm

ental 
dam

ages 
of 

im
poundm

ent, 
dehydration of nature 

 
Subsidies 

on 
industrial

electricity 
use, 

capital 
subsidies 

on 
hydropow

er 
dam

 construction. 
s 

Annual 
costs 

of 
investm

ent, 
m

aintenance 
and 

operation costs  

O
pportunity costs of 

loss of w
etlands 

Environm
ental 

dam
age to w

etlands, 
dehydration of nature 

W
ater 

m
anagem

ent 
charges 

paid 
by

households, 
agriculture, industry 

 
Financing 

of 
large 

scale 
drainage 

out 
of 

general 
m

eans, other subsidies 

s 
Annual 

costs 
of 

sew
erage 

system
, 

m
aintenance 

and 
operation costs  

 
Sew

erage 
and

pollution charges paid 
by 

households,
industry, agriculture  

  

C
apital 

subsidies 
on 

investm
ents 

in 
the 

sew
erage 

system
, 

financing of sew
erage out 

of general m
eans 

s 
Annual 

costs 
of 

w
aste 

w
ater 

treatm
ent, operation 

and 
m

aintenance 
costs  

Environm
ental

dam
age of (residual) 

w
ater pollution  

W
aste 

w
ater

treatm
ent 

and
pollution charges paid 
for 

by 
households, 

industry, agriculture  

  
C

apital 
subsidies 

on 
investm

ents 
in 

w
aste 

w
ater treatm

ent, subsidies 
to 

users 
of 

w
aste 

w
ater 

treatm
ent.  

R
esource costs 

Environm
ental costs

Possible 
cost

recover 
m

echanism
s 

 

 
Environm

ental
dam

age of (residual) 
w

ater pollution  
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B

A
SELIN

E SC
EN

A
R

IO
 

 D
irective references: A

rticle 5, Article 9 and Annex III, also im
plicit in Annex II 

3-S
tep A

pproach: Task 1.2, Task 2, Task 1.3 and 3.3.  
Inform

ation sheets: R
ecovery of C

osts and C
ost-effectiveness Analysis 

 This inform
ation sheet w

ill help you develop one or several alternative baseline 
scenarios (or “business-as-usual” (BA

U
) scenarios), and proposes an optional 

approach to com
plem

ent the forecasting analysis (to define the BA
U

 scenarios) 
w

ith prospective analysis.  
 1. O

bjective 
 A

rticle 5 requires that each M
em

ber S
tate shall ensure that “an econom

ic analysis of w
ater 

use is undertaken for each R
iver B

asin D
istrict” and A

nnex III further specifies that this 
analysis should “take account of the long term

 forecasts of supply and dem
and for w

ater in 
the R

B
D

 and w
here necessary: estim

ates of the volum
e, prices and costs associated w

ith 
w

ater 
services 

and 
estim

ates 
of 

relevant 
investm

ent 
including 

forecasts 
of 

such 
investm

ents”. 
 The construction of long-term

 forecasts (w
hat is referred to as business-as-usual scenarios) 

during Step 1.2 of the 3-step econom
ic approach is needed for:  

 
�
�

Identifying w
hether there is a gap in w

ater status betw
een the projected situation and 

the D
irective’s objectives by 2015 (Step 2 – as illustrated in Figure 1 of this 

inform
ation sheet); 

�
�

Identifying potential m
easures to bridge that gap (if there is one) and construct a cost-

effective program
m

e of m
easures (Step 3.1 and 3.2);  

�
�

M
aking the relevant calculations necessary for taking into account the principle of 

cost recovery of w
ater services, taking into account long-term

 forecasts of supply and 
dem

and for w
ater in the R

iver B
asin D

istrict (Step 1.3 and 3.3). 
 N

ote that the business as usual scenario w
ill only integrate w

hat w
ould happen in a given 

river basin district w
ithout the W

ater Fram
ew

ork D
irective, due to changes in population, 

technologies, 
the 

im
plem

entation 
of 

w
ater 

policies 
resulting 

from
 

previous 
E

uropean 
directives, other sector policies, clim

ate change, etc. D
uring Step 1.2 of the econom

ic 
assessm

ent, it w
ill be im

portant to focus on the forecasting of pressures and of key socio-
econom

ic drivers that are likely to affect those pressures. It is only during Step 2 of the 
overall approach that these forecasts are translated into an assessm

ent of their im
pact on 

w
ater status.  

 2. K
ey Issues  

 ��
Forecast not only investm

ents but other key param
eters and drivers influencing w

ater 
supply and dem

and (or m
ore generally all significant pressures), since a failure to do so 

w
ould underm

ine the definition of the program
m

e of m
easures;  

G
iven the use of the baseline scenario, it is im

portant to broaden the scope of the forecasting 
analysis suggested in A

nnex III in order to:  

��
N

ot rely too m
uch on a m

ere projection of past trends, as such forecasting m
ethod tends 

to produce m
isleading results: forecasts 

need to integrate predictable changes in 
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past trends based on a series of assum

ptions concerning these changes;  

��
Identify (and distinguish) variables that can be derived w

ith a high degree of confidence 
and those that are uncertain. This distinction should be m

ade for ’physical’ param
eters as 

w
ell as for econom

ic and policy-based drivers; and 

��
B

uild a series of alternative scenarios using alternative assum
ptions, particularly w

ith 
respect 

to 
policy 

options. 
This 

w
ill 

allow
 

stressing 
the 

m
ain 

(significant 
w

ater 
m

anagem
ent) 

issues 
in 

the 
river 

basin 
district, 

and 
discussing 

policy 
options 

by 
sim

ulating their consistency and their long-term
 significance (e.g. it can be useful to 

com
pare tw

o distinct scenarios, one w
here w

ater prices and charges are kept stable and 
one w

here they increase: both assum
ptions are realistic, but stem

 from
 different policy 

options).  
  2. 

C
ritical uncertainties: variables w

hich are particularly difficult to predict, and m
ight have a 

significant im
pact on the final result;  

In order to build the baseline scenario, it w
ill be necessary to forecast a set of variables 

before assessing the im
pact that these changes w

ill have in term
s of pressures and w

ater 
status. It w

ill be im
portant to distinguish betw

een three types of variables as presented in 
Table 1 below

.  

1. 
Trend variables: underlying (exogenous) trends, on w

hich w
ater policy has no direct 

influence;  

3. 
W

ater policy variables (see Table 1 below
): variables linked to the underlying w

ater 
policies, independently from

 the im
plem

entation of the W
ater Fram

ew
ork D

irective  (as 
the focus is on building a “business as usual scenario”) 

 Table 1 – C
ategories of variables to be exam

ined for the business as usual scenario 
 C

ategories 
of 

variables 
Exam

ples 

Trend variables 

C
ritical 

uncertainties 

W
ater 

policy 
variables 

��
C

hanges in dem
ographic factors, e.g. population grow

th in specific urban areas; 
��

E
conom

ic grow
th and changes in econom

ic activity com
position, e.g. grow

th of the 
relative im

portance of services; 
��

C
hanges in land planning, e.g. new

 areas dedicated to specific econom
ic activities, land 

m
anagem

ent in the catchm
ent for reducing erosion. 

��
C

hanges in social values and policy drivers (e.g. globalisation / regionalisation; policies 
relying on econom

ics, technology vs. on values and lifestyles); 
��

C
hanges in natural conditions, e.g. clim

ate change; 
��

C
hanges in non-w

ater sector policies, e.g. changes in agricultural policy or industrial 
policy that w

ill affect econom
ic sectors. 

��
P

lanned investm
ents in the w

ater sector, e.g. for developing w
ater services or for 

restoring the natural environm
ent/m

itigating for dam
aging caused by given w

ater uses; 
��

D
evelopm

ent of new
 technologies likely to im

pact on w
ater use for industrial production 

and related pressures. 
  3. Practical Tasks for deriving the B

aseline (B
usiness-as-U

sual) Scenario 
  The proposed approach for developing the B

aseline S
cenario is outlined in three tasks, as 

show
n in Box 1 of this inform

ation sheet. This box serves as a visual aid throughout the 
process outlined below

.  
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 B
ox 1 – Illustration of the G

eneral M
ethod 

Task  
Visual illustration  

 
O

utput 
S

hort-term
 

projections 
of 

trend variables based on 
existing trends 

 

past
present

2015 
 

Variables are projected based on current trends 
over a short-term

 horizon 
Longer-term

 projections of 
variables 

incorporating 
changes in current trends 

 

past
present

2015 
 

Build several baseline or 
Business-as-usual 
scenarios 
 

 

past
present

2015 
 

Alternative BAU
 scenarios are constructed, out 

of 
several 

com
binations 

of 
assum

ptions 
on 

trend 
variables, 

w
ater 

policy 
variables 

and 
critical uncertainties 

1. 
A

ssess 
current 

trends 
in 

trend 
variables, 

including 
physical 

param
eters 

and 
socio-econom

ic drivers 
 

2. 
P

roject 
certain 

changes 
in 

w
ater policy variables 

 

Variables 
are 

projected 
over 

a 
longer-term

 
horizon, incorporating certain changes in w

ater 
policies 

3. 
Integrate changes in “critical 
uncertainties” and derive one 
or several realistic business-
as-usual scenarios 

  

 

Look out! D
eveloping the baseline is an iterative process 

 The first baseline scenarios developed for supporting the developm
ent of river 

basin m
anagem

ent plans are likely to build on existing know
ledge of trends in 

key variables and lack robustness and to incorporate m
any uncertainties. A

s 
the assessm

ent of significant w
ater m

anagem
ent issues evolves, it w

ill be 
possible to identify areas w

here further w
ork is needed to im

prove the 
baseline scenarios. To enable revisions, it w

ould be im
portant to keep a log of: 

��
C

alculations m
ade w

ith respect to key variables, physical param
eters and 

form
ulas (and ideally provide a schem

atic description of calculations); 

��
P

erceived lim
itations in the analysis and suggested future w

ork. 

��
The overall reasoning process: assum

ptions, choices of variables, range 
of variation, priorities in analysis; 

��
D

atabases used for calculations; and 
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 Task 1 - A
ssess current trends in “trend” variables (including physical param

eters and 
socio-econom

ic drivers) 
 The output of this task is a survey of past observations, historical data and a forecast of 
ongoing trends over a relatively short-term

 horizon. This w
ork w

ill be partly based on physical 
and ecological characterisation of the river basin and w

ill build on technical and data 
handling/statistical expertise. The analysis of past evolution of w

ater resources and physical 
param

eters w
ill m

ostly rely on technical expertise and on the analysis of trends in pressures, 
w

ater uses, w
ater services and im

pacts. The data to be gathered are sum
m

arised in Table 2 
below

.  

The m
ethodology for this task w

ill be based on a com
parison betw

een the past and present 
status of trend variables in the river basin (including w

ater uses, w
ater services and physical 

param
eters -as per A

nnex V
 of the D

irective). This should enable:  

��
Pointing to significant changes in the river basin district: e.g. m

ajor degradations and 
im

provem
ents: w

hat quality and quantity param
eters have deteriorated or conversely 

im
proved, and w

hat w
ere the m

ost apparent causes?  

��
G

athering know
ledge on the evolution of the hum

an and technical context: population 
and its location, econom

ic activity com
ponents, equipm

ent and w
ater w

orks; 

��
Assessing 

the 
rate 

of 
policy 

im
plem

entation 
and 

especially, 
the 

pace 
of 

w
ater 

investm
ents over the recent period;  

��
Evaluating the likelihood of the above trends to be prolonged over the m

id-term
 future: 

are there good any reasons for assum
ing that the w

orsening /im
proving param

eters w
ill 

stop w
orsening / im

proving?  

��
C

om
piling a first identification of the m

ain pressures likely to cause a future gap betw
een 

the D
irective’s objectives and the possible future situations, and thus help identifying key 

driving forces and drivers linked to these pressures. 

 Table 2 - D
ata to be gathered in Task 1  

 TA
SK

 1  
K

ey points 
O

utput 
Identify Trends in  
Physical param

eters  
M

ap evolution of: 
O

verview
 of general trends 

in the hydrological system
 in 

the R
B

D
.  

M
ap evolution of: 

O
verview

 of general trends 
in w

ater uses and services 
in the R

B
D

.  

Identify Trends in W
ater 

Policies and R
egulations  

O
verview

 of general trends 
in 

the 
im

plem
entation 

of 
present 

w
ater policies and 

regulations. 

��
Trends in w

ater status over the past relevant period 
(e.g. evolution of pollution and ecological quality) 

Identify Trends in socio-
econom

ic drivers 
influencing w

ater uses 
and, w

ater services and 
im

pacts 

��
E

quipm
ent (e.g. w

ater distribution and sew
age, rates 

of households and industries connected to public 
netw

ork)  
��

P
ricing (e.g. pricing policies, average prices) 

��
U

ses (e.g. hydropow
er, 

navigation, angling, etc.) 
and 

related 
im

pacts 
(e.g. 

pow
er 

produced, 
transportation volum

es, num
ber of angling people, 

etc.)  
��

List past and existing national w
ater policies 

��
S

tate 
the 

level 
of 

com
pliance 

w
ith 

w
ater-related 

environm
ental directives (e.g. habitats directive) and 

describe past investm
ents and efforts 

��
D

escribe trends in rates of 
a. 

E
quipm

ent in w
ater distribution treatm

ent and in 
sew

age treatm
ent capacities; 

b. 
A

gri-environm
ental policies im

plem
entation;  

c. 
Industrial com

pliance. 
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 Illustration 1 - O
ise river basin (France): case study of deriving a baseline scenario  

A
s part of the S

eine R
iver D

istrict in France, the O
ise R

iver B
asin suffers from

 high diffuse pollution from
 

agricultural runoff, high urban w
ater intensity, dense industrial concentration on m

ain and sm
aller rivers, and 

overall poor w
ater quality in the m

ain river and som
e of its sm

aller tributaries. B
y identifying past trends and the 

present state of w
ater policy, surface w

ater quality and pollution (including sew
age equipm

ent and discharges), a 
baseline scenario w

as form
ulated to provide insight to policy m

akers for addressing present and future w
ater 

resources m
anagem

ent. The follow
ing m

aps highlight som
e of the study’s results: 

 Task 1 - Evaluation of m
ajor past trends 

E
volution of polluting activities 1990-1999: 

+2.7%
 population increase (+0.3%

/year) 
+11%

 industry production grow
th (+1.3%

/year) 
 

Population grow
th (%

) on the O
ise river basin  from

 1990  to 1999

 
Task 2 - B

aseline projections 
In a second phase, the effects of the developm

ent of future activities and planned policies and program
m

es (sew
age 

w
orks) in the O

ise river basin w
ere sim

ulated and critical factors that lim
it com

pliance w
ith good quality (chem

ical) 
status w

ere identified. The baseline scenario highlighted m
ajor difficulties for achieving surface w

ater quality 
objectives, including durable nitrate pollution involving groundw

ater and incom
patibility betw

een the “good” status 
definition and som

e natural processes (e.g., suspended m
atter standards versus erosion). W

hile the baseline 
scenario has a useful purpose, there is an extrem

e uncertainty about the future level of econom
ic activities in the 

region, particularly for industry and agriculture. The availability of data for this study w
as a great asset that allow

ed for 
scenario building, and the study provided useful results about the risk of non-com

pliance w
ith the good status 

objectives of 2015, and allow
ed for a w

ider vision than recent planning preparation (up to 2006). 
 

 
Source: A

gence de l'Eau Seine-N
orm

andie, 2002 (provisional assessm
ent). 
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Look out! D
o not rely too m

uch on past projections and exam
ine 

alternative scenarios, rather than an unique one 
R

eview
s of existing past projections have show

n that long-term
 projections in 

the w
ater sector usually proved false w

hen evaluated afterw
ards. A

ccordingly, 
it w

ould be dangerous to suggest that an adequate im
age of the future can be 

the result of a m
ere projection of past trends. In addition, it w

ill be im
portant to 

avoid presenting one “im
age of the future” as a baseline scenario. A

 plurality of 
im

ages, from
 a series of com

bination of variables, w
ill be preferred. 

 Illustration 2 – Issues w
ith trend extrapolation: “The past is not necessarily a good 

indicator of the future” (England and W
ales)  

 In E
ngland and W

ales, w
ater dem

and rose steadily from
 1960 to 1975. A

pplying an assum
ption that “the past is a 

good indicator of the future”, it w
ould have been logical to apply a sim

ple linear relationship to dem
and from

 1975 
onw

ards. H
ow

ever, a sim
ple non-causal relationship ignores the real drivers affecting w

ater use. It is therefore not 
surprising that this extrapolation technique often fails, as it w

ould have done in this hypothetical exam
ple (see 

Figure 1). 
 Figure 1 W

ater supply in England and W
ales, 1961-2000 

 For short-term
 forecasting a m

ore refined approach using a m
ultiple linear regression form

 of extrapolation of 
trends m

ight be suitable. This m
ight be dependent on variables such as tem

perature and rainfall but it is likely to 
be m

ore effective if applied to specific elem
ents of w

ater dem
and rather than total w

ater dem
and. Indeed, the 

problem
 w

ith overall trend forecasting is that it fails to analyse causal relationships and as a result, lacks 
transparency. Therefore, a m

ore disaggregated approach to dem
and forecasting m

ight be preferable (see 
Illustration 3 of this inform

ation sheet). 
 U

sing sim
ple trend projections m

ight have benefits, as it is a low
 cost m

ethod and that it is quick and sim
ple to 

derive a trend line. H
ow

ever such m
ethod has also m

any disadvantages, in the sense that it produces low
 quality 

forecasts and that it is reliant on good quality tim
e series from

 w
hich to derive statistical relationships. In sum

, the 
past is not a reliable indicator of the future for anything other than possibly short-term

 forecasting. 
  

0 5 10 15 20 25 301961
1963

1965
1967

1969
1971

1973
1975

1977
1979

1981
1983

1985
1987

1989
1991

1993
1995

1997
1999

2001

Year

Distribution Input (Ml/d)

0 5 10 15 20 25 30



 W
FD

 CIS G
uidance D

ocum
ent N

o. 1  
Econom

ics and the Environm
ent – The Im

plem
entation Challenge of the W

ater Fram
ew

ork D
irective 

 Illustration 3 – A
 disaggregated approach to dem

and forecasting (England and W
ales) 

 A
 preferred approach to trend projection and an im

portant building block of any dem
and forecasting exercise 

requires adopting a disaggregated approach to dem
and forecasting, in order to identify the key drivers of 

dem
and and in particular, the key sectors having an im

pact on dem
and. This illustration draw

s on w
ater dem

and 
forecasting activity undertaken to develop a w

ater resources strategy for England and W
ales. Its purpose is to 

dem
onstrate the level of detail necessary to reasonably apply assum

ptions about future w
ater use brought about 

by changes to the key drivers of dem
and. The approach is valid for different sized areas although in sm

all river 
basins there m

ay be local issues relating to robustness of sam
ple sizes and data availability. 

 The causalities of short-term
 changes in w

ater dem
and are likely to be different to those affecting the longer-term

. 
In the case of the form

er, it m
ay be sufficient to exam

ine recent history to establish how
 existing pressures are 

likely to translate into total w
ater dem

and. Since w
ater dem

and w
ithin a river basin w

ill fluctuate over the 
longer-term

 (+5 years) as individual w
ater uses grow

 and/or decline, it is logical to estim
ate how

 total w
ater 

dem
and m

ay change by exam
ining the drivers of dem

and and the consequences for each use. Table 1 sum
m

arises 
the breakdow

n of total w
ater dem

and used in the case study referred to above. 
 Table 1 Elem

ents of w
ater use by sector 

Sector of dem
and  

 
8 no. com

ponents eg Toilet use, personal 
w

ashing, clothes and dish w
ashing, garden 

w
atering.  

  

C
om

ponent of dem
and 

M
icro-com

ponents of dem
and 

4 no. sectors: 
 

14 no. m
icro-com

ponents eg various 
W

C
, bath, show

er, hand basin, w
ashing 

m
achine, 

w
ashing 

by 
hand, 

garden 
sprinkler.  

18 no. com
ponents eg C

hem
icals, food &

 
drink, textiles, retail, hotels.  

N
ot applicable. 

23 no. crop types relating to three different 
soil types and seven agro-clim

atic zones.  
N

ot applicable. 

Reported and unreported leakage on trunk 
/ 

distribution 
m

ains 
and 

on 
service 

connections to custom
ers.  

N
ot applicable. 

��
H

ousehold 

��
Industrial and 
com

m
ercial 

��
A

gricultural 
spray irrigation 

��
Leakage 

 A
 sim

ilar level of disaggregation to that described is recom
m

ended as good practice in order to introduce 
sufficient confidence into the supply-dem

and balance assessm
ents that are key to establishing a baseline w

ater 
use estim

ation. 
 The benefits of such detailed disaggregation include: 
��

Im
proved robustness of forecasts by reducing the uncertainty inherent in use of generic assum

ptions; 
��

Transparent forecasts of total w
ater dem

and w
here the key sectors for grow

th / decline can be described 
explicitly – provides a clear platform

 on w
hich to engage stakeholder debate; 

��
A

pplication of specific assum
ptions can be restricted to just the relevant sectors; 

��
Facilitates developm

ent of sector-based scenarios of political, econom
ic, social and environm

ental futures; 
Facilitates application of “w

hat if …
?” tests to forecasts, such as im

pacts of w
ater m

anagem
ent policies, 

technology etc. 

The disadvantages of such disaggregation include: 
��

A
vailability and costs of obtaining econom

etric and w
ater use data at such a detailed level; 

��
C

ost effectiveness m
ay be questionable for very short-term

 forecasting (year on year) particularly in regions 
w

here there are considerable surplus resources and robustness of forecast is less critical.  

Source: U
K W

ater Industry R
esearch Ltd / Environm

ent Agency (1997). For enquiries relating to dem
and 

forecasting em
ail: rob.w

estcott@
environm

ent-agency.gov.uk  
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 Sum
m

ary of the key drivers of dem
and for each sector  

 D
rivers 

Sectors 
 

H
ousehold 
dem

and 
Leakage 

Industrial 
and 

com
m

ercial 
dem

and 

Spray 
irrigation 
dem

and 

Econom
ic drivers 

�
 

�
 

�
 

 
�

 
�

 
�

 
�

 
 

 
�

 
�

 
�

 
�

 
�

 
�

 
�

 
 

 
�

 
 

 
 

�
 

�
 

�
 

�
 

 
�

 
 

�
 

 
Technology drivers 

�
 

 
 

 
 

 

 
 

�
 

 

 
 

 
�

 

Sector-specific drivers 
 

 
 

 
 

 
�

 

 
 

 
�

 

 
 

 
�

 

�
  

 
 

 

�
 

 
 

 
 

�
 

 

 
�

 
��

P
ersonal affluence 

��
Level of em

ploym
ent 

��
Level of production/output 

 
W

ater policy drivers 

�
 

�
 

 
 

�
 

��
A

bstraction licensing 

��
W

ater R
egulations/R

egulatory fram
ew

ork 
��

M
etering 

��
W

ater price 

��
Leakage targets 

��
Levels of service 

��
W

ater efficiency duty 

�
 

 
 

�
 

 
 

��
W

hite goods 
��

P
ow

er show
ers 

 
 

 
�

 

��
A

coustic loggers 
��

Industrial reuse and recycling equipm
ent 

��
Irrigation scheduling system

s 
��

Trickle irrigation 

�
 

��
C

om
m

on A
gricultural P

olicy (C
AP) 

��
Superm

arket produce quality criteria 
��

O
rganic production 

��
D

rought tolerant crop varieties 

 

��
P

ersonal w
ater use preferences/behaviour, 

eg w
ashing and garden w

atering 
��

R
esource stress 

��
R

ate of uptake of w
ater-use m

inim
isation 

m
easures by industry and com

m
erce 

  Task 2 – Project certain changes in w
ater policy variables and derive longer-term

 
projections  
 B

ased on the previous task, key driving forces and drivers related to w
ater and w

ater policy 
(be they hydrological, socio-econom

ic or policy/regulatory related) should be identified and 
analysed. In this task, it is proposed to concentrate on changes that are m

ore certain and for 
these certain changes: 

��
To m

ake reasonable assum
ptions about the future dynam

ics of the analysed drivers; 

��
To assess the im

pact of changes in these drivers on pressures; and 

��
To estim

ate the resulting im
pacts and thus w

ater status. 

A
bove all, this task is intended to assess the outcom

es that can be aw
aited from

 the 
im

plem
entation of other w

ater and environm
ental D

irectives, and notably their results in 
term

s of w
ater pollution abatem

ent investm
ents, taking into account the future capacities that 

are effectively planned for the next years.  
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  Task 1 w
ill have given an estim

ation of the future increase in raw
 pollution from

 hum
an 

activities (pressures analysis). This task w
ill try to answ

er the follow
ing questions:  

 ��
W

hat additional quantities of pollution w
ill be abated in the future (e.g. follow

ing the 
construction of additional sew

age treatm
ent w

orks)?  
��

W
hat w

ill be the effects of planned policies on w
ater availability for the w

ater services and 
uses (e.g. regulation policies, storage equipm

ent policies…
)? 

This task is central to the W
ater Fram

ew
ork D

irective process and thus has to be steered by 
the district authority at high decision-m

aking level. A
 “strategic co-ordination group” w

ill 
probably be needed to incorporate all expertise and interdisciplinary inputs in the process. 
A

gain, on these m
atters, it is recom

m
ended not to strive for describing one unique im

age of 
the future if not possible. W

hen choices am
ong different values are necessary for som

e 
variables (e.g. activities grow

th rates, technological changes, policy im
plem

entation rates…
), 

a series of alternative baseline scenarios can be prepared. The table below
 sum

m
arises the 

approach in Task 2.  

 TA
SK

 2  
K

ey Points 
O

utput 
M

ake assum
ptions about 

the 
future 

dynam
ics 

of 
trend variables identified 
in Task 1  

��

A
ssum

ptions 
on 

the 
future 

dynam
ics 

of 
trends 

M
ake 

projections 
based 

on certain trends  
��

Baseline or Business-
as-usual 

projections 
of the R

B
D

 in 2015 

��
D

eterm
ine 

w
hether 

param
eters 

have 
stabilised 

(e.g. 
household connections to public netw

orks, tax levels); 
D

eterm
ine the supposed effect of proposed future policy 

m
easures 

on 
the 

w
ater 

status 
(e.g. 

new
 

investm
ent 

program
m

es, new
 national regulations, already planned 

institutional changes and public equipm
ent policies such 

as energy, transportation, etc.: w
hat possible effect on 

w
ater quality and availability?). 

D
erive the projected values of the different param

eters for 
2015; 

Propose 
one 

or 
several 

com
binations 

of 
assum

ptions 
on 

trends 

��
C

heck the general consistency of the different trends, 
explain the apparent inconsistencies (e.g. how

 can w
e 

explain a forecast of grow
ing investm

ents along w
ith a 

supposed decrease in river quality? B
ecause of a rise in 

general pollution flow
s out from

 econom
ic grow

th).  
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 A
s such, the scenario-building exercise follow

ed a four-step process: 
  Step 2: B

uild scenarios using basic assum
ptions com

bined into contrasted scenarios, and m
ake an explicit 

representation of the w
ater uses/resource system

 to quantify the w
ater balance w

ith the assum
ptions;  

Step 4: B
ased on these elem

ents, im
agine a plot that tells the story of the system

 from
 now

 until 2030, giving 
consistency to the assum

ptions and w
ater balance curves. 

Illustration 4 - A
 m

ethodology for scenario building developed for the region of Sfax 
(Tunisia)  

 R
elevant experiences of scenario-building used in the policy debate are few

 and far betw
een, w

hich is w
hy it is 

interesting to introduce an approach developed in Tunisia, in the context of acute w
ater pressures. W

hile Tunisia 
m

ay not be representative of European contexts at large, the approach taken w
as usefully applied despite the 

lack of m
eans and data, and it proposed som

e sim
ple tools to build scenarios, based on “re-using“ the technical 

forecasts that generally exist in w
ater planning institutions.  

 In Tunisia, the scenario-building exercise w
as conducted to feed the debate on strategies related to w

ater 
dem

and m
anagem

ent, as the approach still tends to focus on supply-side solutions w
ithout exam

ining the links 
betw

een w
ater resource m

anagem
ent, land use planning and econom

ic developm
ent. For instance, irrigation 

dem
ands are often considered as an input into the projections rather than som

ething that can be acted upon 
independently.  
 Step 1: U

se technical planning forecasts as a foundation, and analyse the underlying assum
ptions in detail;  

Step 3: C
hoose a range of com

binations for the assum
ptions (e.g., one com

bination is the backbone of one 
scenario), and then calculate the w

ater balance over tim
e that corresponds to the com

bination;  

 The region of S
fax’s dem

ographic projections dem
onstrates this four-step process.  

 For Step 1, three alternative choices w
ere considered to forecast the region’s dem

ography: 

 D
ata w

as technical and derived use per use. For every use, m
ore or less sim

ple trends analyses of past 
evolutions w

ere used to derive projections of, for exam
ple, population, unitary dom

estic consum
ption, or irrigated 

area (see Fig.1). This sim
ple fram

ew
ork w

as used as a basic representation of the w
ater uses/w

ater resources 
system

. 

��
The first considered three possibilities of evolution for the agglom

eration of Sfax’s population; 
��

The second concerned tw
o possibilities of evolution for the dem

ography of other cities in the region; 
��

The third considered tw
o possible evolutions of the rural population.  

   

 

 
 

 
2000 

2005 
2010 

2015 
2020 

2025 
2030 

 
 

 

P
o

pulation d
u G

rand S
fax 

 
 

 
 

 
 

 
 

 
 

x 1000 hab 
 

 
 

 
 

 
 

 
 

 
 

- hypothèse de désaffection D
1a 

492,0 
548,6

611,6
675,3

745,5
823,1

908,8 
(+
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Figure 1: Exam
ple of assum

ptions form
ulation on the dem

ographic evolution of the Sfax region 
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 Source: Treyer, S. (2002, forthcom
ing).  

Step 2 requires a check on the global consistency of a com
bination of assum

ptions. In the S
fax region, the 

follow
ing critical queries w

ere posed: (i) w
hat are the underlying assum

ptions for each grow
th curve (population, 

leakages)? Is it an exponential, linear or logistic curve? W
hat is the grow

th rate?; and (ii) W
hat is the statute of the 

variable: is this a trend that can be extrapolated, a critical uncertainty (depending on external uncertainties) or is it 
a project variable (w

hich is subject to decisions by stakeholders)? (iii) W
hat is the anticipated w

ater resources 
supply/dem

and balance and is the sum
 of w

ater uses below
 the m

axim
um

 available resources? Also, the political 
and social context of the scenarios m

ust be considered in conjunction w
ith the technical assum

ptions that form
 

their foundation.  

Step 3 requires com
bining basic assum

ptions to develop alternative scenarios by reducing a set of basic 
assum

ptions, explaining qualitatively the process of evolution and quantifying the assum
ptions on future 

evolutions. In Sfax, the alternatives developed w
ere land use planning, spontaneous developm

ent, and the 
baseline scenario. To represent the scenarios, it w

as im
portant that they w

ere consistent in form
at w

ith a 
structured list of assum

ptions to ensure transparency (for discussion w
ith stakeholders); a quantitative evaluation 

of the resources/dem
and balance; a narrative illustrating the causal paths, m

ajor issues, and transitions that could 
occur; and, if possible, a geographic representation of the spatial distribution of resources and uses. It is 
im

portant to stress that transparency of the scenario construction, m
ethods and use of the data sources is as 

im
portant as the reliability of the data underlying the assum

ptions.  

The w
ater resource/uses w

ater balance, m
odeled in S

tep 2, com
bined w

ith the set of assum
ptions for the land 

use planning scenario resulted in a situation w
here the forecasted solicitation of the deep aquifer from

 planned 
developm

ent becam
e greater than the threshold for aquifer renew

al. It w
as therefore necessary to im

agine other 
w

ays to generate w
ater supply, particularly concerning agricultural use of groundw

ater. 

   Step 4 requires im
agining a plot and a narrative. The follow

ing w
as im

agined for the land-use planning scenario: 
 “A very dynam

ic land use planning policy is being im
plem

ented. Local developm
ent stakeholders are negotiating 

subsidies and som
e autonom

y from
 the state in a w

ay that natural w
ater resources lim

itation cannot be taken into 
account. Finally, the developm

ent m
odel for w

hich a lot of m
oney has been invested is put into question because 

of excessive w
ater use.” 

 Then, this scenario w
as im

agined for the spontaneous developm
ent scenario: 

 “The city of Sfax continues grow
ing w

ithout im
plem

entation of land use planning policies. Because of w
ater 

scarcity and of the Euro M
editerranean free trade zone, agricultural em

ploym
ent in the region decreases 

drastically. Sfax m
ust incorporate this new

 population and labour force, w
hich accelerates w

ater supply problem
s 

in the city. Thanks to its political w
eight, the city m

anages to have a bigger allocation from
 the national w

ater 
resources netw

ork, but national solidarity and w
ater resources sharing becom

es a problem
atic national political 

issue.” 

This last exam
ple show

s w
hy social and political elem

ents m
ust be added to the technical form

s of the baseline 
scenario. W

hile the techical plans indicate a grow
ing and intensifying irrigation sector, the sector’s future is in fact 

m
ore uncertain. Both for regional and national policies, the im

pact of external factors on w
ater scarcity are 

im
portant to at least acknow

ledge, even if they are not quantifiable.  

The scenario approach presented here is possible to im
plem

ent w
ithout im

portant efforts and even w
ith little data. 

It exem
plifies that the baseline scenario necessitated by the W

ater Fram
ew

ork D
irective  can be built as one 

particular com
bination of assum

ptions, for instance the one based on land use planning and other existing plans. 
The other possible com

binations are also plausible and are necessary counter exam
ples to the baseline scenario. 

It is therefore necessary to put into discussion the scenarios that are built, and to ensure that the construction 
m

ethod is transparent enough for any stakeholder to be able to participate in the discussion. 
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 Illustration 5 - Exam
ple output from

 a scenario building exercise in the R
ibble 

(England) 
  The case study identified seven pressures on the w

ater status of the Ribble basin, of w
hich w

ater industry discharges 
(STW

), the presence of dangerous substances, agricultural and diffuse pollution and abstraction w
ere found to be 

significant.  The Table below
 illustrates how

 the outputs of a characterisation and risk assessm
ent can be presented, 

draw
ing on experience in the Ribble river basin.  Though the Ribble case study analysed pressures quantitatively and 

qualitatively, the results below
 are presented in a qualitative form

: the arrow
s denote w

hether the pressures are likely 
to fall, rise or rem

ain at current levels w
hilst H

, M
 and L describe the likely m

agnitude of risk of failure to achieve a 
given w

ater status (good, m
oderate or poor).  The Table show

s that there is a high risk of failing to achieve good 
status in 2015, 2021 and 2027 on account of STW

 discharges and diffuse pollution from
 agriculture and that 

abstraction could contribute significantly to the risks of failing to achieve good w
ater status in 2027. 

   
 

Likely 
D

evelopm
ent 

in Pressure 
Likelihood 

of 
lim

iting 
achievem

ent of quality states in 
future plan periods 

R
ibble 

Significant? 
 

2000 to 
2015 

 
2015 to 

2021 
 

2021 to 
2027

2015 
2021 

2027 

 
 

 
 

 
G

 
M

 
B 

G
 

M
 

B 
G

 
M

 
B 

W
ater Industry STW

 discharges 
Yes 

�
�

�
�

�
�

H
 

M
 

L 
H

 
M

 
L 

H
 

M
 

L 

Landfill 
N

o 
�
�

�
�

��
L 

L 
L 

L 
L 

L 
L 

L 
L 

Land drainage 
N

o 
�

�
�
�

��
M

 
L 

L 
L 

L 
L 

L 
L 

L 
D

angerous substances 
Yes 

�
�

�
�

�
�

L 
L 

L 
M

 
M

 
L 

M
 

M
 

L 

A
gricultural diffuse pollution 

Yes 
	
�

	
�

	�
H

 
H

 
L 

H
 

H
 

L 
H

 
H

 
L 

A
bstraction 

Yes 
�

�
�

�
	�

L 
L 

L 
L 

L 
L 

H
 

M
 

L 
O

verall 
(inc. 

synergies/cum
ulative 

effects) 
 

�
�

�
H

 
H

 
L 

H
 

H
 

L 
H

 
H

 
L 

G
-G

ood, M
-M

oderate, B-Poor Status.  H
-H

igh (75%
), M

-M
edium

 (50%
), L-Low

 (25%
) risk of failure 

 Source: Integrated appraisal for river basin m
anagem

ent plans. Environm
ent A

gency 
 

Source: Integrated appraisal for river basin m
anagem

ent plans. Environm
ent Agency, Andrew

s et al(ii), extract: 
the R

ibble case. 

 ��
W

hat if agriculture com
m

on policy is radically changed? etc. 

 Task 
3 

- 
Integrate 

C
hanges 

in 
U

ncertain 
Param

eters 
(integration 

of 
critical 

uncertainties)  

In this task, m
ore uncertain changes that are likely to have significant im

pacts on the 
pressures and w

ater status are integrated into the analysis for developing the final business-
as-usual scenarios to be used for identifying the gap in w

ater status.  
 A

t this stage, the possibility of uncertain events or “w
hat-if scenarios” w

ill therefore be 
integrated into the “business-as-usual” scenario w

ith questions such as:  
 ��

W
hat if the river basin district goes through a technology or w

ater consum
ption shift?  

��
W

hat if a series of severe droughts or flooding events occur during the next 10 years?  

 O
f course, possibilities for such variations are infinite. H

ow
ever the first tw

o tasks w
ill have 

helped designating the key param
eters on w

hich uncertainty analysis is necessary (e.g. if 
diffuse pollution appear as a m

ajor issue in a district, analysis of uncertainty in that field is 
w

orthw
hile, through the analysis of alternative agricultural policies for exam

ple). The Table 
below

 sum
m

arises the key issues that could be exam
ined during that Task. Taking into 

account such changes w
ill produce the B

aseline scenarios for the district.  
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  Task 3  
K

ey points 
O

utput 
Identify 

changes 
to 

the 
param

eters 
that 

are 
uncertain and could have 
significant im

pacts on the 
w

ater policy 

P
ay special attention to:  

��
P

ossible reactions and feedbacks from
 the environm

ent: 
acceleration 

of 
w

ater 
quality 

im
provem

ent 
due 

to 
enhancing of auto-purification by the w

ater environm
ent; 

apparition of new
 quality param

eters previously hidden 
(again recom

m
ended use of m

odelling) 

��
Associate 

and 
m

erge 
analyses 

of 
“dem

and” 
and 

of 
“supply” 

of 
w

ater. 
Baseline 

scenarios 
are 

particularly 
necessary 

for 
preventing 

the 
dissociation 

of 
supply 

policies and dem
and-side m

anagem
ent, “putting offer and 

dem
and in the sam

e im
age”. 

Alternative 
baseline 

scenarios 
��

Increase in m
agnitude and frequency of uncertain events 

(policy 
and 

technological 
shifts, 

m
eteorological 

events 
such as floods and droughts occurrence) 

��
P

ossible social changes having significant im
pacts on the 

w
ater 

system
: 

consum
ption 

habits 
(housing, 

land 
planning, …

), institutional design of w
ater policy 

��
Possible econom

ic changes having significant im
pacts on 

the w
ater system

: econom
ic grow

th cycles, investm
ent 

flow
s, em

ploym
ent, econom

ic policy, taxing system
, etc.  

  The Agency’s case study referred to above (see Illustration 3 of this inform
ation sheet) used a dem

and-
forecasting approach based on the projection of disaggregated dem

ands. In order to assess the key uncertainties 
related to these forecasts, the possible im

pacts of different socio-econom
ic and political pressures on the key 

drivers of dem
and w

ere exam
ined using the Foresight tool, developed by the U

K
 G

overnm
ent to project 

alternative E
nvironm

ental Futures scenarios over a period of several years. N
ote that the process used in 

developing this Foresight generic tool involved draw
ing on national and global future scenarios for the state of the 

environm
ent as a w

hole (w
ithout focusing particularly on w

ater), w
hich w

ere then developed and review
ed by 

business, governm
ent and academ

ia. This produced a tool that others can use to explore possible futures. 

 K
ey lessons 

Illustration 6 – The incorporation of critical uncertainties in the developm
ent of a 

W
ater R

esources Strategy (England and W
ales) 

 The only certainty surrounding long-term
 forecasts is that they are likely to be w

rong! A
ny best estim

ate forecast 
contains uncertainties. O

ne w
ay of dealing w

ith som
e of these uncertainties is to define scenarios, or story lines, 

w
ithin w

hich the key drivers of dem
and evolve on a justified basis. The use of scenarios enables us to test not 

only “w
hat if…

?” scenarios but it also provides an indication of the sensitivity of com
ponents to particular 

assum
ptions.  

 Scenario developm
ent 

In the study, four future scenarios for w
ater use w

ere developed for the period 2010 and 2025, w
hich reflected 

different perm
utations of regionalisation versus globalisation and com

m
unitarian versus individualistic traits.  

The areas of greatest residual uncertainty in this process w
ere in relation to the pace at w

hich policies m
ight be 

applied and their relative success. E
xpert advice draw

n from
 stakeholders in business, trade associations, 

econom
ists, governm

ent and the w
ater industry helped to m

inim
ise such concerns. W

herever possible these 
judgem

ents w
ere reinforced by practical exam

ples and real experiences. O
ne w

eakness that em
erged from

 the 
use of scenarios, how

ever, is if the forecast relies on unsubstantiated key judgem
ents about dem

and changes. 
  The benefit of this approach is to acknow

ledge that the future cannot be reliably predicted, how
ever, it is possible 

to identify the circum
stances under w

hich significant dem
and changes m

ight realistically occur. A
s w

ell as 
facilitating a m

eans of testing com
binations of assum

ptions and their relative effects / sensitivity, this m
ethod 

perm
its an exam

ination of the robustness of m
anagem

ent options to a range of dem
ands. A

lso it facilitates 
debate on the potential acceptability of various options under certain socio-econom

ic conditions. 
 Source: Environm

ent Agency for England and W
ales (August, 2001).  
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  4. The role of public participation in scenario-building 
 The choice of assum

ptions m
ade w

hile developing a business as usual scenario w
ill require 

discussions w
ith the public and stakeholders, and input from

 econom
ists and technical 

experts.  
 

 

Look out! Participation in scenario building can take m
any form

s 
P

articipation in scenario building can take m
any form

s. M
ost past experiences 

dem
onstrate that public participation should be placed as m

uch “upstream
” in 

the process as possible. A
t least 3 m

odes of participation are possible: 
�
�

Participation by collective building of scenarios: involve the public in the 
process in the choice of assum

ptions and their values; 
�
�

Participation by checking coherence of the proposed scenarios: check 
consistency of assum

ptions and of scenarios w
ith the various visions that 

are shared or distributed am
ong social groups;  

�
�

Participation by asking the public to question the m
ain “statem

ents” in w
ater 

policy: scenarios illustrate and som
ehow

 caricaturise the m
ost com

m
on 

policy statem
ents, helping the public to input into decision-m

aking and 
fostering transparency in the process. 

  The use of scenario building for public participation 
 O

ne particular m
ethod of involving the public is to use scenario building (or foresight 

m
ethodologies). 

This 
m

ay 
usefully 

com
plem

ent 
forecasting 

(i.e. 
the 

derivation 
of 

the 
business-as-usual scenarios) in order to structure policy discussion and public participation, 
and identifying key w

ater m
anagem

ent issues. S
cenario building as an exercise is not so 

m
uch carried out to produce one single im

age of the future, but it intends to foster the debate 
on 

present 
and 

im
m

ediate 
future 

policy 
options 

by 
exploring 

their 
possible 

future 
consequences. P

rospective scenarios can provide colourful illustrations of the m
ain issues 

for w
ater m

anagem
ent, give extended view

 of the ongoing policy debate on w
ater (e.g. 

supply- or dem
and- m

anagem
ent), illustrate the pros and cons of the possible solutions, 

reveal 
possible 

factors 
of 

change, 
and 

offer 
a 

possibility 
of 

a 
w

ide 
but 

form
alised 

interdisciplinary discussion. P
rospective scenario building is proved to be m

uch less “data-
dem

anding” than forecasting a baseline. 
 O

ptional additional task 
K

ey points 
O

utput 
C

om
bine 

various 
com

binations 
of 

possible 
changes 

in 
param

eters, 
using 

futures 
studies 

m
ethodology 

D
esig

uncerta n several contrasted scenarios in order to allow
 for 

inties surrounding the key param
eters  

O
rganise and give effective result of stakeholders and public 

participation  

Exploratory scenarios

  M
ethods and practical tasks in this field are very diverse, w

ith respect to: 
 �
�

The spatial scale: w
orld perspective, river basin / regional scale, local scale. 

�
�

The tim
e horizon: preferably long-term

 horizons (25 to 100 years);  
�
�

The type of “input variables”: either in qualitative or quantitative term
s; 

�
�

The type of output: contrasted “visions”, possible statem
ents on w

ater status, qualitative 
and/or quantitative scenarios, …
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 The role of public participation in scenario building at river basin district level: A
 

sum
m

ary  
 Task 

O
utput 

Task 1 
S

ystem
 analysis and choice of determ

inant assum
ptions 

O
verview

 
of 

general 
trends 

in 
key 

variables 
– 

S
hort-

term
 projections 

Task 2 
S

cenario 
building 

based 
on 

task 
1 

inputs 
and 

participation 
from

 
stakeholders, experts, representatives, scientists through w

orking groups, 
them

atic w
orkshops, etc …

  

Baseline 
scenario 

w
ithout uncertainty 

Task 3 
Large-scale debate on the proposed scenarios: presentation at various 
policy levels, large com

m
unication, and collection of opinions from

 the 
public. The list of assum

ptions that underlie the scenarios should be 
delivered as clearly as possible to allow

 transparency and possibilities for 
criticism

 and reform
ulating, etc. 

Alternative 
baseline 

scenarios 
incorporating 
uncertainty 

Task 
4 

(optional) 
Am

endm
ent of scenarios, and quantification refinem

ent: based on previous 
tasks, derive and calculate the precise significance of scenarios for their 
system

s and instrum
ents: investm

ent and subsidising system
, pricing, 

technical actions, policy organisation, etc. O
rganisation of large scale 

publication and participative discussions. 

Exploratory scenarios

R
ole of public participation 

In-depth interview
s w

ith m
ain stakeholders, experts and institutions of the 

district, aim
ed at: 

��
D

efining the key variables that determ
inate the w

ater system
 in the 

district according to the interlocutors; 
��

P
roposing a hierarchy for these variables (m

ore or less determ
inant); 

��
D

escribing their range of variation 
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 Illustration 7 - The role of participation in four long-term
 thinking exercises in the field 

of w
ater  

W
aterG

A
P 

W
EA

P 
 

W
orld W

ater Vision 
G

lobesight 
Approach 

Participatory 
Vision 

D
evelopm

ent 
based 

on 
reference scenarios 

H
um

an in the Loop 
y analysis  

S
ystem

s 
D

ynam
ics 

S
im

ulations 

S
im

ulation 
of 

R
esources D

ynam
ics 

Polic

Spatial scale 
W

orld, R
egion (river basin, 

socio-econom
ic region, or 

territorial 
region), 

and 
S

ector 

R
iver basin 

W
orld/region 

on 
a 

0.5-0.5° scale, using 
river 

basins 
as 

sm
allest output entity. 

4000 
river 

basins 
in 

total. 

M
unicipal, agricultural 

system
s, single sub-

basins 
or 

com
plex 

river 
system

s. 
G

IS 
based. 

Tim
e scale 

U
p to 2025 

0 (historical 
 

used 
for 

calibration) 

C
alibrated 

on 
historical 

data. 
Tim

e 
horizon flexible. 

U
p to 210

data 
is

Tim
e horizon flexible. 

Inputs 
D

em
ography 

Technology 

G
overnance 

H
ydrology (through the use 

of quantitative m
odels) 

E
nergy 

pollution 

Econom
y 

Society 

Environm
ent 

D
em

ography 

Econom
y 

Agriculture 
H

ydrology 

Land cover 
C

lim
ate 

Population 
Incom

e 
Technology 

policies 
costs 
dem

and factors 

supply 
hydrology 

N
ature of inputs 

V
isions 

and 
scenarios, 

w
hich 

have 
becom

e 
independent. 

The 
overall 

synthesis is largely built on 
the preferences elaborated 
in the scenarios. 

Wbet
dem

a

W
ater availability 

W
ater 

stress 
indication 

C
om

pati
costs and benefits 

N
ature of output 

Q
ualitative, 

w
ith 

quantification 
Q

uantitative 
Q

uantitative 

D
em

ography 
Technology 
Society 

Environm
ent 

D
em

ography 

Econom
y (G

D
P) 

 

Incom
e 

W
ater Intensity 

W
ater use efficiency 

P
olicies 

D
em

and factors 

Supply 
 

Scenario use 
Value-laden 

reference 
scenarios 

being 
used 

to 
fuel debates and visioning 
exercises, as w

ell as direct 
input to the final vision. 

D
ifferent 

sc
can 

b
enarios 

e 
run, 

either 
through data changes 
or 

through 
different 

interventions 
by 

the 
hum

an elem
ent. 

Scenarios 
are 

used 
as 

input 
for 

the 
m

odel. 
W

ater 
use 

scenarios 
(technological change 
and 

structural 
change) 

and 
clim

ate 
scenarios are used. 

W
hat-if 

policy 
scenarios 

Large 
scale 

consultations 
am

ong 
stakeholders 

through 
contributions 

and 
feedback 

to 
interm

ediate 
versions of docum

ents and 
through 

w
orkshops. 

D
ecentralisation 

of 
the 

exercise in order to foster 
appropriation 

and 
legitim

isation. 

H
um

an 
be

seen 
as 

beh
algor

beh

C
ybernetical 

view
 

of 
participation. 

S
cientists-based 

m
odel w

hich does not 
include 

participation. 
H

ow
ever, 

W
aterG

A
P

 
can 

handle 
participation 
upstream

 (in defining 
socio-econom

ic 
scenarios) 

and 
dow

nstream
.  

(indiv
assess 

different 
scenari

conce

Q
ualitative 

Q
uantitative 

Q
uantitative 

S
em

i-quantitative 
O

utput 
ater 

balance 
w

een 
w

ater 
nd 

and 
w

ater 
supply 

W
ater W

ithdraw
als 

W
ater sufficiency 

bility 
w

ith 
environm

ental targets 
Sensitivity 

to 
key 

variables 
Q

uantitative 

Socio-econom
ic 

driving forces 

G
overnance 

Econom
y 

E
nergy 

Agriculture 

Population 

Electricity 

Agricultural intensity 

C
osts 

P
ollution 

Participation 

ings 
are 

subm
odel. 

The 
goal-seeking 

aviour 
of 

ithm
s is replaced 

by 
the 

goal-seeking 
aviour 

of 
hum

an 
'm

odels'. 

D
ecision 

support 
system

 in w
hich the 

idual) 
user 

can 

o possibilities. 
N

o 
citizen 

participation 
is 

included 
in 

the 
pt. 

Source: Van der H
elm

, R
. & Kroll, A (2002, forthcom

ing).  
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  5. Sum
m

ary 
 The developm

ent of baseline or business-as-usual scenarios require a range of econom
ic 

and technical expertise to account for, and investigate, trends and evolutions of a w
ide range 

of hydrological, technical, socio-econom
ic and regulatory param

eters. M
ethods that need to 

be m
obilised include: 

 ��
E

conom
ic and environm

ental m
odelling, e.g. to asses the im

pact of changes in sectoral 
policy drivers on key pressures;  

��
R

eview
 of existing planning docum

ents that develop scenarios for key socio-econom
ic 

sectors; and 

��
Interaction w

ith, or participation of, key stakeholders. 
 The developm

ent of the baseline scenarios investigates drivers and param
eters at different 

scales: 
  ��

For param
eters and drivers linked to local changes, input into the analysis of potential 

changes in these param
eters and validation of key assum

ptions w
ith stakeholders and 

the public is likely to enhance acceptance of results of the analysis and the selected 
baseline; and  

��
For global changes (e.g. clim

ate change) and E
U

/national sector policies, interaction 
and feedback w

ill be required betw
een river basins and betw

een countries to ensure 
coherent assum

ptions are m
ade for foreseen changes in key drivers. 

��
S

tatistical analysis of past data; 
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C

O
ST-EFFEC

TIVEN
ESS A

N
A

LYSIS 
 D

irective references: Articles 4 &
 5 and Annex III  

3-S
tep A

pproach: Step 3.2 
S

ee other inform
ation sheets: Baseline Scenario, Estim

ating C
osts and D

isproportionate 
C

osts 
 This 

inform
ation 

sheet 
w

ill 
help 

you 
carrying 

out 
a 

C
ost-

effectiveness A
nalysis (C

EA
). The C

EA
 is used for assessing the 

cost-effectiveness 
of 

potential 
m

easures 
for 

achieving 
the 

environm
ental objectives set out by the D

irective and construct a 
cost-effective Program

m
e of M

easures.  
 1. O

bjective 
 C

ost-effectiveness analysis (C
E

A
) is an appraisal technique that provides a ranking of 

alternative m
easures on the basis of their costs and effectiveness, w

here the m
ost cost-

effective has the highest ranking. The C
E

A
 proposed here takes an econom

ic view
 of cost-

effectiveness (see Estim
ating C

osts Inform
ation S

heet for a definition of the term
). 

 ��
M

aking judgem
ents about the m

ost cost effective program
m

e of m
easures w

hich could 
be im

plem
ented in order to bridge a potential gap in w

ater status betw
een the baseline 

scenario 
and 

the 
D

irective’s 
objectives 

(Annex 
III) 

(see 
also 

Baseline 
Scenario 

Inform
ation S

heet); and 
 The focus of this inform

ation sheet is on the first com
ponent of this analysis. The sheet 

outlines issues relevant to estim
ating the effectiveness, costs and econom

ic im
pacts of w

ater 
im

provem
ent m

easures as w
ell as the key tasks of the C

E
A

.  

2. W
hat are the K

ey Issues? 

The C
E

A
 is used for assessing the cost-effectiveness of potential m

easures for achieving the 
environm

ental objectives set out in the D
irective, and in particular for:  

 ��
A

ssessing the cost-effectiveness of alternative m
easures in order to estim

ate w
hether 

those program
m

es of m
easures are disproportionately costly or expensive (Article 4) (see 

also D
isproportionate C

osts Inform
ation S

heet).  
   K

ey issues to look out for w
hen conducting the cost-effectiveness analysis include: 

 �
�

P
rovide value added inform

ation to aid decision-m
akers;  

�
�

B
e practical and proportionate, allow

ing for the costs of carrying out the analysis and the 
availability of data and the im

portance of the effects and costs in question; 
�
�

C
over fully the costs and econom

ic im
pacts of m

easures for the different sectors, w
hilst 

avoiding double counting;  
�
�

B
e applicable to a w

ide range of m
easures in a R

B
M

P
 (see Box 1 of this inform

ation 
sheet), including specific control and abatem

ent m
easures for both w

ater quality and 
w

ater resources (e.g. abstractions);  
�
�

B
e able to cover m

easures that incur costs and achieve effectiveness in different periods;  
�
�

B
e readily applicable in practice and capable of generating sum

m
ary cost estim

ates in 
and across basins, sectors and m

easures in order to aid decision-m
aking on m

easures 
that could be taken at national level and subsequently included in the R

B
M

P
s. 

B
ox 1 - Possible m

easures for im
plem

enting the W
ater Fram

ew
ork D

irective 
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  Possible M
easure/sector 

D
ecision-m

aking body 
Level of decision  

Level of Im
plem

entation 
 

 
 

 
1. R

equirem
ents for w

ater 
industry to im

plem
ent 

m
easures to reduce 

abstraction  

N
ational  

R
elevant M

inistry  
N

ational  
R

iver B
asin D

istrict 

 
 

 
 

2. C
ontrols on other D

irect 
dischargers 

Environm
ent A

gency 
N

ational m
inistries re 

control m
easures for other 

sectors  

R
B

M
P

 &
 also 

 In line w
ith 

N
ational/Agency policy on 

sector  

R
iver B

asin D
istrict 

 
 

 
 

3. C
ontrols on other 

abstractors 
E

nvironm
ent A

gency  
R

B
M

P
 

R
iver B

asin D
istrict 

 
 

 
 

4 B
est practice controls on 

pollution and abstraction at 
farm

s 

Agency in charge of 
environm

ent (but, in a clear 
national policy context) 

R
B

M
P

 &
 also 

 In line w
ith 

N
ational/Agency policy on 

sector  

R
iver B

asin D
istrict 

 
 

 
 

5. C
ontrols on other 

indirect dischargers (e.g. 
run off from

 traffic on 
roads) 

N
ational M

inistry  
H

ighw
ays A

gency, 
Local A

uthorities 
H

ighw
ays A

gency, 
Local A

uthorities/basins 

 
 

 
 

6. A
gri-E

nvironm
ent 

program
m

es (financial and 
technical assistance and 
advice to go beyond good 
practice) 

N
ational agriculture + 

finance m
inistries in 

response to M
inistry 

subm
issions 

N
ational  

R
egional/basins 

 
 

 
 

7. E
conom

ic instrum
ents 

    8. M
orphological m

easures

N
ational agriculture + 

finance m
inistries 

 

N
ational taxes (but 

pollution charges and 
tradable perm

its are local) 
 

In response to M
inistry 

subm
issions 

 R
iver Basin Agency 

N
ational  

   R
B

M
P

 
 R

iver B
asin D

istrict 
  3. W

hat are the Practical Tasks? 
 The key com

ponents of the C
E

A
 are the costs and effects on w

ater of the m
easures. These 

and other tasks are outlined below
. A

t tim
es, this w

ill save you doing the job tw
ice, since 

m
ost of the cost analysis for the cost and benefit assessm

ent w
ill have already been 

perform
ed for the cost-effectiveness analysis. S

om
e other key points to consider throughout 

the process include:  

�
�

The cost-effectiveness analysis should be used to refine the program
m

e of m
easures by 

focusing on the largest cost com
ponents and the m

ajor determ
inants of the effectiveness 

of m
easures. The analysis should then be used to develop packages of the m

ost cost-
effective m

easures for achieving alternative w
ater status; 

�
�

S
om

e m
easures have differing uncertainties concerning their effectiveness and costs. To 

allow
 for this, it w

ould be desirable to use ranges of costs instead of point estim
ates; 

�
�

It is costly to undertake a C
E

A
. Therefore, the focus of the analysis should be on the 

lim
ited num

ber of w
ater bodies requiring actions to achieve good status. C

onsider only 
those m

easures that are likely to be w
orthw

hile for achieving this aim
. 

The analysis of cost-effectiveness can be broken dow
n in five basic tasks and one optional 

(see Figure 1 of this inform
ation sheet).  
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 Figure 1 – Tasks and K
ey Q

uestions in A
nalysing and R

eporting on C
ost-R

ecovery  
 K

ey Tasks 
…

A
nd Q

uestions 
W

here
are the m

ost significant pressures causing the failures 
located? 

A
t w

hich scale do the m
easures under consideration for addressing 

the gap have an im
pact?

W
hat m

easures can be im
plem

ented in the first R
BM

P (2009-2015) 
period? 

If the objectives cannot be m
et by 2015, w

hich m
easures can be 

im
plem

ented in later periods? 

W
hat are the m

ajor cost elem
ents that could be reduced by an 

extended deadline? 

W
hat is the technical feasibility and applicability of specific 

control m
easures? 

H
ow

 should the effectiveness of m
easures be assessed and on the 

basis of w
hich param

eters? 

H
ow

 do the m
easures affect the risk of an incident taking place?

W
hat is the cost-effectiveness of each m

easure? 

H
ow

 can the m
ost cost-effective program

m
e of m

easure be 
constructed? 

H
ow

 can alternative program
m

es of m
easures to m

eet an objective 
be com

pared? 

2. D
efine Tim

e H
orizons

1. D
efine Scale of the A

nalysis

3. D
eterm

ine the Effects of M
easures on W

ater

4. Estim
ate the C

osts of Proposed M
easures

W
hat are the direct costs of m

easures and environm
ental costs (or 

benefits) non linked to w
ater? 

H
ow

 are these costs allocated betw
een different sectors and w

ho 
pay for the m

easures? 

A
re any of these costs likely to be disproportionate for a particular 

group? 

5. A
ssess C

ost Effectiveness

6.  O
ptional –

A
ssess w

ider econom
ic im

pacts
W

hat is the overall cost im
pact of the program

m
e of m

easures 
particularly on the Exchequer costs? 

W
hat are the w

ider econom
ic im

pacts of the cost-effective 
program

m
e of m

easures?
 

  Task 1 - D
efine the Scale of the A

nalysis  
 Sub-task 

K
ey points 

Look out! 

D
efine the spatial 

scale 
D

ata can be aggregated 
to 

identify 
key 

environm
ental 

and 
sectoral 

problem
s 

and 
appraise 

the 
cost-

effectiveness 
of 

m
easures at R

B
D

 level.  

 
��

D
efine the spatial scale according to the level identified by the 

IM
P

R
E

S
S

 
W

orking 
G

roup 
for 

the 
location 

of 
the 

significant 
pressures 

that 
cause 

the 
failures 

(see 
Illustration 

1 
of 

this 
inform

ation sheet).  
��

E
xtend the scope of the cost-effectiveness analysis depending on 

the scope of the environm
ental and econom

ic im
pacts of the m

ain 
m

easures under consideration.  
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 Illustration 1 – D
eterm

ination of scale based on inform
ation in C

idacos (Spain)  
The analysis of pressures in the C

idacos river has played three roles for the cost-effectiveness analysis: 
  In C

idacos, inform
ation about em

issions exists (for point pollution) or in som
e cases it is possible to rely on estim

ates 
(for diffuse pollution). For exam

ple, estim
ates of leachate of nutrients from

 farm
s are based on estim

ates em
pirically 

tested elsew
here (elaborated by the N

ational P
lan of Irrigation) applied to the existing inform

ation for C
idacos. This 

depends on the types of soil, types of crops and productivity, irrigated areas, use of w
ater and m

onthly distribution, 
irrigation techniques and efficiency of irrigation system

s. This inform
ation exists in the C

idacos river ordered by 
irrigation co-operative and by total num

ber of hectares. 
 The identification of the w

ater bodies for the analysis w
as done on the basis of types of pressures and in such a w

ay 
that it w

ould be possible to m
onitor im

provem
ents of w

ater status resulting from
 the program

m
e of m

easures. C
ontrol 

stations helped defining the lim
its of the w

ater bodies used for the C
idacos study. 

1. 
To define w

ater bodies for the analysis on the basis of hom
ogeneity of pressures/hum

an activities; 
2. 

To design program
m

es of m
easures that help to reduce key pressures; 

3. 
To understand factors behind existing pressures and their likely evolution in order to m

ake projections about 
the likely status of w

ater quality in 2009 and 2015. 

Source: M
inisterio de M

edio A
m

biente, G
obierno de N

avarra, ‘V
irtual Scoping Study of the Cost Effectiveness A

nalysis in 
the Cidacos River’. See A

nnex E. 
  Task 2 - D

efine Tim
e H

orizons 
 Sub-task 

K
ey points 

Look out!  
Identify 

the 
relevant 

tim
e 

periods 
for 

the 
analysis 

D
istinguish betw

een: 
��

Focus, firstly, on m
easures to be im

plem
ented in the first R

B
M

P
 

period 2009 – 2015; 
��

Look at later R
B

M
P periods (2015 – 2021 and 2021 – 2027) if the 

m
easures cannot achieve cost-effectively good status by 2015; 

��
Look at later R

B
M

P
 periods if there are uncertainties about the 

costs and effectiveness of the m
easures applicable in the first 

R
B

M
P

 and scope for increasing effectiveness and reducing costs.  
��

Identify the m
ajor cost elem

ents that could be reduced by an 
extended deadline and an actual start in developing and applying 
m

ore efficient control m
easures (started in the period 2009 - 2015 

although the m
easures w

ould com
e into effect in a later period). 

This w
ill require a clear signal to the sectors concerned so as to 

prom
pt such an actual start to the developm

ent and application of 
m

ore efficient control m
easures. In addition, it is necessary to 

exam
ine scope for this increasing the effectiveness of m

easures 
(especially 

in 
respect 

of 
developm

ent 
and 

application 
of 

technological changes). 

��
Long 

run 
ongoing 

costs 
in 

2027. 
(opportunity costs of 
the resources used 
for 

achieving 
good 

status 
instead 

of 
alternative uses);  

��
S

hort run dislocation 
costs and econom

ic 
im

pacts of m
easures 

to 
achieve 

good 
w

ater status by 2015 
and 2021. 
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 Task 3 - D
eterm

ine the E
ffects of M

easures on W
ater  

 C
E

A
 

requires 
com

parable 
and 

if 
possible, 

quantitative 
inform

ation 
on 

the 
effects 

of 
m

easures.  
 Sub-tasks 

K
ey points 

Look out!  
Assess 

technical 
feasibility 

and 
applicability 

of 
specific 

control 
m

easures for each 
R

BD
 

B
ase the a

 

Assess 
effectiveness (see 
Illustration 2 for an 
exam

ple). 

M
ulti 

C
riteria 

Analysis 
based 

on 
scientific 

advice 
m

ay 
serve 

to 
com

bines these various 
effects 

into 
a 

w
eighted 

com
posite index so that 

the relative effectiveness 
of the m

easure can be 
assessed 

on 
a 

consistent basis.  
 C

onsider 
how

 
long 

before a m
easure can be  

nalysis on: 
��

A
nalysis of the current and future pressures on w

ater in the basin, 
w

hich should characterise these pressures into m
ain segm

ents of 
the key sectors that cause m

ost of the problem
s to identify and 

develop m
easures effectively targeted at them

; 
��

V
iew

s of stakeholders involved in the practical im
plem

entation of 
the 

m
easures 

to 
address 

the 
specific 

pressures 
(e.g. 

w
ater 

industry, non-w
ater industry, agriculture).  

��
S

tudies and review
s of available technologies (e.g. B

R
E

F notes, 
B

A
T review

s) and prospects for the developm
ent and application 

of technical changes. 
��

C
larify how

 (risks of) failure to achieve the good status target w
ill 

be defined and interpreted in practice; 
��

E
ffectiveness needs to be assessed in term

s of reductions in the 
risks of pollution incidents arising (e.g. slurry run off, leaks) as w

ell 
as reductions in continuous discharges and abstractions;  

��
H

ow
 to assess the likely effects on discharges and abstractions 

and correspondingly the effects on biological w
ater quality of 

specific m
easures, especially w

here m
easures focus on achieving 

behavioural and m
ore qualitative changes (e.g. changes in farm

 
practices); 

��
H

ow
 to assess and allow

 for any tim
e lags before a m

easure could 
becom

e fully 
effective? W

ould this 
extend over a num

ber of 
planning periods? The problem

 of tim
e lags m

ay be addressed by 
setting interim

 targets and periodic review
s of their achievem

ent; 
��

H
ow

 to allow
 for the com

plex synergistic effects of policy m
easures 

that m
ay have a nation or region-w

ide scope and serve m
ultiple 

objectives or have m
ultiple effects.  

��
in 

place 
and 

operational;  

��
P

rospects 
for 

the 
developm

ent 
and 

application 
of 

technical 
changes that could increase the effectiveness of m

easures for 
achieving good quality if such changes w

ere em
barked upon over 

an extended deadline. 

��
fully effective;  

��
w

ill 
im

pact 
on 

the 
w

ater body so that it 
recovers to a higher 
status 

 K
ey issues to address include:  

 �
�

H
ow

 to choose and com
bine criteria for determ

ining the relevant effects? E
ffects on w

ater 
are diverse (e.g. effects on em

issions of dangerous substances; w
ater flow

s; w
ater 

pollution levels, biological quality of the w
ater body; and groundw

ater etc); and 
 �
�

S
hould failing one criteria m

ean failing to m
eet the objective (fail one fail all) or should the 

fact that different m
easures m

ay have different effects on different m
etrics be taken into 

account?  
 To m

ake it easier, it w
ould be im

portant to identify the effect of the m
easures on each 

param
eter as clearly as possible (see Illustration 3 of this inform

ation sheet).  
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 Illustration 2 (below
) dem

onstrates how
 the effectiveness of m

easures w
as assessed for the 

R
ibble basin.  

 Illustration 2 – A
ssessing the effectiveness of m

easures in the R
ibble (U

K
) 

 This exam
ple illustrates how

 effectiveness of m
easures w

as assessed in the Ribble basin. It is assum
ed that an 

aggregate 50 percent reduction in nutrient levels w
ould be needed to achieve the necessary reduction in the risks 

of not achieving good w
ater status. H

ow
ever, it should be noted that, depending on the outcom

e of other 
research on the appropriate com

pliance assessm
ent m

odel, different form
ats for presenting risk reduction 

inform
ation m

ight be m
ore appropriate. In addition, precise estim

ates of the risk reduction m
ay not be the m

ost 
appropriate form

at for presentation. Broader categories of risk reduction (H
igh-M

edium
-Low

, or ranges) m
ay be 

better. H
ow

ever, in order to m
ake the analysis tractable, point estim

ates are used here.  
 The table presents estim

ates of the effectiveness of num
ber of m

easures for the River Ribble. For exam
ple, STW

 
optim

isation m
ay be judged to deliver a 20%

 risk reduction (+/- 5%
, i.e. 15%

 to 25%
). The m

easure can becom
e 

operational im
m

ediately (i.e. no specific tim
e lag). This m

ight be contrasted to the agricultural general binding 
rule m

easure, w
hich m

ight deliver the risk reduction, but entails considerable uncertainty about its effectiveness 
and w

ould require a significant lead tim
e. Full effectiveness of this m

easure w
ould not be expected until the 2021 

planning date. In addition, this m
easure is not currently available, as it w

ould need to be negotiated at a national 
level. 
 A

ggregate risk reduction required 
R

isk reduction delivered 
Feasibility 

 
E

xpected km
 delivered in 

2015  
2021 

2027 
M

easures 
2015 

2021 
2027 

U
ncertainty 
range 

2015 
2021 

2027 

Elevated N
utrient Levels 

50%
 

S
TW

 M
anagem

ent optim
isation

20%
 

20%
 

20%
 

5%
 

5 
5 

5 
 

 
S

TW
 O

pex schem
e 

50%
 

50%
 

10%
 

14 
14 

14 
 

 
S

TW
 C

apex schem
e 

50%
 

50%
 

10%
 

14 
14 

14 
 

 
A

gri surveillance/enforcem
ent 

2%
 

2%
 

1%
 

1 
1 

1 

 
 

A
gri G

eneral binding rule 
10%

 
50%

 
25%

 
3 

14 
19 

 
 

A
gri N

utrient surplus charge 
15%

 
30%

 
50%

 
4 

14 
Land drainage 
0%

 
0%

 
R

isk acceptable, do nothing 
n.a. 

n.a. 
n.a. 

n.a. 
n.a. 

n.a. 
D

angerous substances 
25%

 
25%

 
M

onitor + R
&

D 
n.a. 

n.a. 
n.a. 

n.a. 
n.a. 

n.a. 
n.a. 

A
bstraction 

0%
 

50%
 

M
onitor + R

&
D

 
n.a. 

n.a. 
n.a. 

n.a. 
n.a. 

n.a. 
n.a. 

50%
 

50%
 

50%
 

2%
 

70%
 

25%
 

8 

n.a. 

 Source: J. Fisher. Integrated appraisal for river basin m
anagem

ent plans. See Annex E.  
             Illustration 3 – Issues in conducting the cost-effectiveness analysis in C

idacos (Spain) 

 
166



 W
FD

 CIS G
uidance D

ocum
ent N

o. 1  
Econom

ics and the Environm
ent – The Im

plem
entation Challenge of the W

ater Fram
ew

ork D
irective 

 In C
idacos, inform

ation for determ
ining w

ater quality status w
as draw

n from
 the control stations in the river that 

m
easure a num

ber of quality param
eters and other stations that m

easure quantity of w
ater, pluviom

etry and 
estim

ate runoff. There are also tw
o stations that m

onitor biological indexes along the river all year long, allow
ing 

for the identification of the current status of key param
eters in w

inter and in sum
m

er.  
 Selecting quality param

eters 
From

 an initial assessm
ent, a few

 key param
eters w

ere selected for the C
ost E

ffectiveness A
nalysis, including 

w
ater quality and hydrom

orphological param
eters that need to im

prove to achieve the objectives (as defined in 
the existing quality plan).  
 The criteria for selecting those param

eters w
ere the follow

ing:  

 The hydrom
orphological param

eters chosen w
ere: w

ater flow
, and im

provem
ents of river borders and river 

vegetation. O
thers such as the existence of barriers, bridges, etc., w

ere not considered for the purpose of this 
study since it w

as difficult to assess the effectiveness of the m
easures w

hen the inter-relations betw
een physico-

chem
ical and hydrom

orphological param
eters w

ith the biological param
eters have not been characterized. 

 Exam
ining the effects of m

easures on com
bined sets of param

eters 
From

 the study, it becam
e clear that it is im

portant to identify and characterize the inter-relations betw
een the 

different “selected” param
eters in order to assess w

ith som
e accuracy the effectiveness of m

easures. S
om

e 
sim

ple exam
ples are: an im

provem
ent of w

ater flow
 affects dilution of pollutants and hence has a positive effect 

on physico-chem
ical param

eters. H
ow

ever the objective of w
ater flow

 is not affected by the w
ater quality 

param
eters. B

y contrast, w
ater flow

 w
ould be negatively affected by the im

provem
ents of river border vegetation 

(that dem
ands w

ater). It is im
portant also because it helps identify those param

eters (often those w
ith key 

synergies) on w
hich it could be m

ost effective to intervene. 
 A

nalysing the effectiveness of m
easures 

The analysis of the effectiveness of the m
easures for the C

idacos river w
ere based on:  

  The effectiveness of the m
easures w

as estim
ated on the basis of actual data for the C

idacos R
iver. For 

exam
ple, the estim

ation of the effectiveness of m
easures aim

ed at im
proving w

ater flow
 (such as im

provem
ent 

of irrigation, canals, substitution of pipes, or changes to low
 pressure w

ater distribution system
s) varies 

according to w
ater use and density of irrigation netw

orks. This inform
ation applied to the real data on the 

C
idacos (on density and num

ber of hectares w
ith different w

ater applications) leading to estim
ates of total 

m
axim

um
 w

ater saving potential for each individual m
easure. 

 In the case of agriculture, 27 m
easures w

ere analysed in term
s of their m

axim
um

 potential for w
ater savings or 

reduction of N
itrites, N

itrates, and BO
D

5. These have been expressed in absolute num
bers or expressed either 

as a percentage reduction of pollution or percentage increases in w
ater savings in relation to the base line 

indicators. The m
ain problem

 w
as how

 to m
easure the im

provem
ent of w

ater quality resulting from
 a certain 

reduction in pollution. A
nother problem

 w
as to identify how

 m
uch each user contributes to the w

ater status of the 
river. 
 This inform

ation used in relation to agriculture had been collected to prepare the N
ational Irrigation P

lan. The 
available inform

ation for urban areas cam
e from

 em
pirical evidence of dem

and m
anagem

ent program
m

es, 
m

anagem
ent of urban w

ater, inspection reports to com
panies and com

m
ercial w

ater uses and the reports on 
m

easurem
ents on pollution from

 w
astew

ater treatm
ent plant outlets. 

��
Those param

eters w
here there is a gap or w

hich are closer to thresholds; 
��

Those param
eters that m

ay be sensitive to further expected pressures; 
��

Those param
eters that m

ay be sensitive to the introduction of m
easures aim

ed at im
proving other 

param
eters. 

��
E

m
pirical inform

ation on the im
pact of m

easures on pollution em
issions; 

��
E

m
pirical inform

ation about the w
ater saving potential of m

easures and how
 this translates into 

increased w
ater flow

; 
��

E
xpert judgem

ent about how
 these w

ill lead to an im
provem

ent in the specific param
eters. 

Source: M
inisterio de M

edio A
m

biente, G
obierno de N

avarra, ‘Virtual Scoping Study of the C
ost Effectiveness 

A
nalysis in the Cidacos R

iver’. See A
nnex E. 
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 Task 4 - Estim
ate the C

osts of Proposed M
easures  

 A
nalysing the costs and econom

ic im
pacts consistently for distinctly different sectors is a 

m
ajor challenge. A

ll costs should be m
easured in com

parison w
ith the business as usual 

situation that w
ould arise in the absence of the option. A

lso, w
ho pays for m

easures that 
have significant effects on particular parties (e.g. w

ater custom
ers in respect of w

ater bills) 
and the scale of any such paym

ents should be identified. Therefore the allocation of costs of 
the proposed m

easures is a key elem
ent of the analysis.  

 Sub-tasks 
K

ey points 

 
D

eterm
ine costs of 

m
easures  

Form
ats 

should 
be 

developed 
for 

different 
types 

of 
sectors 

and 
m

easures. 
These 

need 
to build on the existing 
costing 

conventions 
currently 

used 
in 

each 
sector (see Annex I of 
this inform

ation sheet). 

D
eterm

ine costs of 
other 

policy 
m

easures 

 The C
EA does not value 

the 
w

ater 
related 

benefits 
of 

m
easures. 

Benefits are included in 
the 

appraisal 
of 

derogations, 
see 

D
isproportionate 

C
osts 

Inform
ation S

heet. 

Look out! 

��
E

stim
ate costs of m

easures (including direct costs, financial and 
adm

inistrative) and environm
ental costs not linked to w

ater (see 
below

). Illustration 5 and Annex I of this inform
ation sheet give an 

exam
ple of such costs from

 the R
ibble basin; 

��
Exam

ine how
 to review

 and validate the cost estim
ates (and note 

that costs are dynam
ic – they change as a result of developm

ents 
in sectors); 

��
The links betw

een costs and the business-as-usual case need to 
be considered as im

plem
entation of current legislation w

ill affect 
additional m

easures needed and also change the prevailing prices 
and incentives structures for agriculture; 

��
A

llocate the costs of m
easures to w

ater users (see Illustration 4 of 
this inform

ation sheet), and identify w
inners and losers, in order to 

potentially feed into the analysis of disproportionate costs to justify 
derogation – This w

ould also determ
ine the institutional viability of 

proposed m
easures.  

��
E

stim
ate 

the 
costs 

of 
control 

m
easures 

such 
as 

econom
ic 

instrum
ents, w

ater pricing m
easures, cost recovery charging levels 

and 
technical 

and 
financial 

assistance 
m

easures 
(e.g. 

agri-
environm

ent 
m

easures, 
w

aste 
m

inim
isation 

program
m

es) 
to 

encourage behavioural changes (e.g. changes in farm
 practices). 

Estim
ate 

non-
w

ater 
environm

ental 
im

pacts 
from

 
the 

control m
easures 

��
Focus only on the external elem

ents and determ
ine the scale and 

significance of such external im
pacts (m

ateriality) as any direct 
costs of m

easures are included in the financial costs, e.g. im
pacts 

on natural habitats of particular m
easures; environm

ental im
pacts 

from
 com

bustion and extraction of the energy and raw
 m

aterials 
used in som

e control m
easures, nuisance from

 sew
age treatm

ent 
w

orks and im
pacts from

 transport of sew
age sludge. 
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 Illustration 4 – A
llocating costs of m

easures to w
ater users in C

idacos (Spain) 
 In the C

idacos case study, the m
ost cost-effective m

easures require m
any actions in the irrigation com

m
unities 

located upstream
 of the river and no action in those located dow

nstream
. The cost reduction gains that result 

from
 this approach far outw

eigh other m
ore sym

m
etric alternatives. H

ow
ever, the draw

back is that m
easures 

m
ust be funded and the target farm

ers’ cannot finance the program
m

es of m
easures by them

selves. Therefore, 
they m

ust rely on other farm
ers’ contributions, especially those w

hose irrigation districts w
ill not be m

odernised 
or rehabilitated.  
 The consideration of institutional issues m

eans that the costs and benefits for the six irrigation com
m

unities of the 
C

idacos River w
ould have the follow

ing effects: 
 

Stretch  
Irrigation com

m
unity 

N
et m

argins variation 
(in %

 w
ith respect to the present situation) 

Stretch  I 
 

��
C

R
 B

arasoain 
27.4 

��
C

R
 Pueyo 

11.5 
Stretch II 

 
��

C
R

 O
lite 

-18.8 
��

C
R

 Tafalla 
-12.4 

Stretch III 
 

��
C

R
 Pitillas 

-34.5 
��

C
R

 B
eire 

-29.8 
 

 The num
bers in the Table gives an idea of the w

inners and losers from
 the proposed program

m
e of m

easures, 
w

hich m
ay stir conflicts am

ongst usually quite united stakeholders. Thus, m
easures w

ill need to be taken to 
enhance the persuasiveness to gain the support for a cost- effective set of m

easures. W
hile in the C

idacos project, 
it is assum

ed that all irrigators w
ill be charged equal w

ater rates, the net m
argins variation found in the study 

m
ight support the option to im

plem
ent differential rate schem

es. 
 Source: M

inisterio de M
edio Am

biente, G
obierno de N

avarra, ‘Virtual Scoping Study of the C
ost Effectiveness 

Analysis in the C
idacos R

iver’. See Annex E.  
 Task 5 – A

ssess C
ost-effectiveness 

 The unit-cost effectiveness estim
ates from

 above analyses should form
 the m

ain elem
ent of 

the appraisal of costs of m
easures. C

ost-effectiveness can be presented in tw
o w

ays: (i) 
costs divided by the effect, or (ii) effect divided by costs. For the selection of m

easures in the 
fram

ew
ork of the D

irective, the form
er is used: 

 C
osts per effect: 

 K
Em

 = K
m

/B
Em

 
 KEm

 - cost-effectiveness of m
easure m

 (Euro/m
3)  

Km
 - econom

ic costs of m
easure m

 (Euro) 
BEm

 - the w
ater quality im

provem
ent (= the effect) of the m

easure (say in km
 or m

3 of im
proved w

ater body) 
  The cost-effectiveness analysis itself can be broken dow

n into a num
ber of tasks:  

 ��
A

nalyse the costs of individual m
easures;  

��
P

roduce ranking of m
easures based on their cost-effectiveness (see Illustration 5

 of this 
inform

ation sheet); 
��

P
roduce proposed program

m
e of m

easures to achieve given objective; and 
��

R
ank alternative program

m
e of m

easures to achieve a given objective based on their 
overall effectiveness.  

A
 sum

m
ary of the cost-effectiveness analysis in the R

ibble is given in Illustration 6
 of this 

inform
ation sheet.  
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 Illustration 5 – R
anking m

easures based on their cost-effectiveness 
  D

ifferent m
easures can be im

plem
ented to achieve an im

provem
ent in the w

ater status for a specific param
eter. 

In order to select an appropriate set of m
easures, these can be ranked according to technical efficiency (ability to 

obtain an X reduction of pollutants or increase in river flow
) and associated costs.  

 In the C
idacos scoping study, a total of 26 policy m

easures for im
proving the w

ater flow
 w

ere identified initially. 
These m

easures involved reducing pressures on w
ater abstraction by reducing the w

ater dem
and, increasing the 

efficiency of the w
ater distribution netw

orks in urban and the rural areas, and im
porting w

ater from
 another 

basin through existing infrastructure, and each of them
 w

as appraised according to effectiveness and cost. A
s 

show
n in the diagram

 below
, the cost and efficiency of each m

easure can be represented by m
arginal cost curves 

(see blue and green curves), indicating the cost in euro per unit of achieved flow
 increase (litre per second) and so 

provide a ranking. (The red curve show
s the average cost of the resulting policy package.)  

 In the C
idacos river, an increase in the w

ater flow
 of 50 litres per second is required to m

eet the objectives of the 
D

irective. Follow
ing the ranking of m

easures (as show
n in the diagram

), it w
as show

n that the m
ost effective 

m
easure (i.e. the m

easure that could achieve the greatest increase in w
ater flow

 at the low
est cost) w

as the 
im

plem
entation of a w

ater saving program
m

es (W
SP) in the agricultural sector (achieving 20%

 of the 
requirem

ent, or 10 litres per second), m
ainly by reducing the dem

and and changing irrigation techniques for 
farm

s using m
ore than 6.000 m

3 per H
a, follow

ed by W
SP designed to reduce the dem

and in households and 
firm

s (urban uses), w
hich achieved another 15 percent (or 7.5 litres per second) of the required flow

 increase. 
 

 
H

ow
ever, note that the cost effectiveness (and ranking) of a m

easure is not alw
ays constant. For som

e m
easures, 

the m
arginal cost increases w

ith the level of efficiency (see w
ater recycling, blue curve). It is therefore im

portant 
to carefully look into the behaviour of costs: assum

ing that costs are constant m
ay lead to an inefficient selection 

of m
easures.  
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 Illustration 6 – Estim
ating the cost-effectiveness of proposed m

easures in the R
ibble 

(U
K

)  
 This illustration dem

onstrates how
 costs of m

easures w
ere reported and used to calculate the cost-effectiveness 

of m
easures in the R

ibble river basin.  
 A

nnex I (to this inform
ation sheet) illustrates a w

orked exam
ple of proform

as for recording and presenting the 
ranges of costs of individual m

easures. The exam
ple used is that of the R

ibble STW
 C

apex schem
e. C

apital and 
operating costs w

ere recorded separately. In capital costs, a distinction is m
ade betw

een the costs of the pollution 
control equipm

ent and installation. In operating costs, a distinction w
as m

ade betw
een changes in operating costs 

and changes in revenues or receivables. These w
ere then used w

ith inform
ation on the econom

ic life of the 
investm

ent (30 years in this exam
ple) and the discount rate (6%

) to estim
ate the present value of costs and the 

equivalent annual value of costs. R
ecorded costs w

ere reported in a com
m

on unit – Annual E
quivalent C

ost 
(A

E
C

).  
 The reported (financial) costs (see A

nnex I to this inform
ation sheet) w

ere used together w
ith the appraisal of the 

other im
pacts and the assessm

ent of the effectiveness of the option to calculate cost-effectiveness. Table 1 below
 

presents an illustrative assessm
ent of the costs and effectiveness of options for the R

ibble. C
ost-effectiveness is 

m
easured here in term

s of the annual equivalent costs of the m
easures divided by the km

 of river delivered to 
good status. This is a fairly sim

plistic statistic, w
hich m

ay not be appropriate in all circum
stances. It is of great 

im
portance that the calculated C

E
 variable should show

 explicitly the uncertainties, regarding both the costs as 
w

ell as the effectiveness of som
e m

easures. This can only be resolved through the judicious use of ranges of cost 
and C

E
 calculations.  

 The key points in Table 1 are highlighted in bold. This show
s that S

ew
age Treatm

ent W
orks (S

TW
) optim

isation is 
m

ost cost-effective (E
A

V
= E

uros1,852/km
/yr) but is insufficient alone to achieve the target status. It w

ould achieve 
20%

 of the required 50%
 risk reduction.  

 For 2015, the S
TW

 C
apex schem

e is the next m
ost cost-effective m

easure, follow
ed by the G

eneral B
inding R

ule 
(G

B
R

) w
ith agriculture and the S

TW
 opex schem

e. The G
B

R
 m

easure, how
ever, is m

ore cost-effective in the long 
run because of the long tim

e-to-effect lag due to the lags in im
plem

entation of the m
easure and the slow

 
environm

ental response to this m
easure.  

 O
nce the cost effectiveness is assessed, strategies involving packages of options can be defined on the basis of 

m
eeting the different targets at different points in tim

e. If the objective is G
2015, the best strategy w

ould be S
TW

 
optim

isation, G
B

R
 + opex schem

e; then m
onitor to see how

 effective the G
B

R
 is and turn off the op ex schem

e, 
if/once the full effect is felt. This flexibility w

ould not be possible if the initially cheaper C
apex solution w

as chosen. 
If target is m

oderate status in 2015, follow
ed by achieving good status in 2021, how

ever, the op ex schem
e w

ould 
not be necessary and this w

ould reduce significantly the costs. 
Source: J. Fisher, ’Integrated appraisal for river basin m

anagem
ent plans’. See Annex E.  
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E
xpected km

 delivered 
in 2015 

strative results for the option appraisal (costs and cost effectiveness) – R
ibble 

uction delivered 
Feasibility 

C
ost 

C
ost per km

 delivered 
 

(E
uros) 

(E
uros) 

 
 

 
 

 
 

 
O

ther 
relevant 

(m
easures 

specific) 
ancillary 

im
pacts 

2021
2027

U
ncertainty

range 
2015 

2021 
2027 

E
A

V
 of future 
costs 

2015
2021

2027

 

 
 

 
 

 
 

 
 

 
 

 
 

 
5 

20%
20%

5%
1,852  

5 
5 

    10,000 
1,852  

1,852  

50%
 

50%
 

10%
 

14 
14 

14 
14 

    300,000 22,222  
22,222  

22,222  

Im
pacts 

on 
w

ater 
prices; 
E

nvironm
ental 

im
pacts of energy 

consum
ed at S

TW
E

conom
ic im

pacts 

14,815  
14,815  

14,815  
50%

 
50%

 
10%

 
14 

14 
    200,000 

0.6 
2%

 
2%

 
1%

 
0.6 

0.6 
    100,000 185,185 

185,185  
185,185  

 
 

 
50%

70%
25%

3 
14 

19 
    60,000 22,222  

4,444  
3,175  

on agriculture; 

30%
 

50%
 

25%
 

4 
8 

14 
    250,000 61,728  

30,864  
18,519  

W
ildlife 

+ 
natural 

habitat 
+ 

soil 
protection benefits 
of buffer strips 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

n.a.
n.a.

n.a.
n.a.

n.a.
n.a.

n.a.n.a.
n.a.

n.a.

 
 

 
 

 
 

 
 

 
 

n.a. 
n.a. 

n.a. 
n.a. 

n.a. 
n.a. 

n.a.n.a. 
n.a. 

n.a. 
 

 
 

 
 

 
 

 
 

 
 

n.a. 
n.a. 

n.a. 
n.a. 

n.a. 
n.a. 

n.a.n.a. 
n.a. 

n.a. 
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 A
 key elem

ent w
ill be to take into account uncertainty in all elem

ents of the analysis, as it can 
significantly affect the results (see Illustration 7).  
 Illustration 7 - A

ddressing uncertainty in cost-effectiveness analysis: an exam
ple from

 
the Scheldt estuary 
  A cost-effective analysis of the Scheldt estuary’s m

orphological m
easures involved three different types of 

uncertainty: The effectiveness of the m
easures; the costs of the m

easures; and the assum
ptions m

ade in the 
baseline scenario. 
 To address the first uncertainty, experts w

ere asked to estim
ate the probability of m

easures reaching their 
ecological objective. If the probability w

as below
 100%

, additional m
easures w

ere defined until the ecological 
objectives w

ere reached. This m
eans to address the m

easures’ effectiveness w
ithin the C

E
A

 w
as then 

form
ulated by sum

m
ing the probability of reaching the ecological objective tim

es the costs of the additional 
m

easures to reach the objective.  
 The cost of the m

easures w
as accounted for by including ranges of costs instead of point estim

ates. The 
uncertainty surrounding the loss of added value through reduced navigation in the Scheldt estuary w

as 
considered especially large, and for the calculation of these costs large assum

ptions w
ere m

ade. This uncertainty 
w

as expressed in the C
EA by including the probability of the actual costs being low

er, and using expected cost 
figures instead of point estim

ates in the analysis.  
  To address the uncertainty surrounding assum

ptions m
ade in the baseline scenario, experts w

ere asked to judge 
the probability that the assum

ptions w
ere correct. This involved asking experts w

hether they thought the baseline 
w

ould succeed in m
aintaining the natural dynam

ics of the estuary. E
xperts judged the probability of this being 

true as 80%
, leaving a 20%

 change that additional m
easures w

ould be required. As this finding revealed m
ajor 

savings for the first alternative and m
ajor costs for the second, including the uncertainty of assum

ptions in the 
baseline scenario m

ade quite a difference.  
 In average annual costs (m

illion E
U

R
/Y

R
) 

O
ption 1  

 
O

ption 2 
 

 
 

 
 

D
e-poldering 

 
N

o further deepening 
 

U
ncertainty not included 

 
 

7.3 
 

 
38 

M
ost extrem

e, w
ith uncertainty  

 
11 

 
 

- 45.4 
 

 
E

xpected outcom
e, w

ith uncertainty  
8.4 

 
 

11.9 
 

  B
y including uncertainty into the expected costs of m

easures in the cost-effectiveness analysis, the outcom
e of 

the assessm
ent changed considerably. B

esides, it m
ade the range of costs explicit, a range that turned out to be 

m
uch larger for the one option then it w

as for the other. A
s this is im

portant inform
ation for decision m

akers, 
uncertainty should alw

ays be included w
hen perform

ing a cost-effectiveness analysis.  
  Task 6 (O

ptional) – Estim
ate the Econom

ic Im
pact of M

easures 
 In addition to this process, it m

ay be useful to estim
ate the econom

ic im
pact of the proposed 

m
easures, although this w

ould go strictly outside of the cost-effectiveness exercise. In 
addition to direct costs, such an analysis w

ould account for induced costs (i.e. the costs on 
other econom

ic sectors) and the environm
ental costs not linked to w

ater (see Illustration 8 for 
an exam

ple). 
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 Sub-tasks 
K

ey points 
Look out!  

E
stim

ate 
the 

exchequer 
(net) costs 

The 
net 

im
pacts 

on 
public 

expenditures 
and

revenues 
m

ay 
be 

im
portant because of the im

pacts on the econom
y of a change in net 

exchequer costs. This prim
arily includes the im

pacts of expenditures 
for 

agri-environm
ent 

schem
es 

and 
net 

im
pacts 

on 
revenues 

of 
econom

ic instrum
ents and, in countries w

ith publicly ow
ned w

ater 
services, the im

pacts of changes in the prices charged for w
ater 

services.  

Includes 
prim

arily 
the 

im
pacts on expenditures for 

agri-environm
ent 

schem
es, 

revenues 
of 

econom
ic 

instrum
ents and im

pacts of 
changes 

in 
the 

prices 
charged for publicly ow

ned 
w

ater services.  

E
stim

ating 
w

ider 
econom

ic 
and 

social 
im

pacts 

C
onsider these only w

here 
there are particular concerns 
about econom

ic and social 
im

pacts, 
e.g. 

dislocation 
costs 

and 
frictional 

unem
ploym

ent im
pacts in a 

sector.  

��
Include, 

for 
exam

ple, 
significant 

changes 
in 

patterns 
of 

em
ploym

ent, 
econom

ic 
im

pacts 
on 

upstream
 

suppliers 
or 

dow
nstream

 custom
er industries and im

pacts on local econom
ic 

developm
ent from

 changes in the price of w
ater supply and 

discharges and changes in w
ater quality; 

��
Include effects of changes in w

ater bills on the retail price index 
(R

P
I) and inflation.  
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 Illustration 8 – Im
pact of the incorporation of the econom

ic im
pact of m

easures on the 
ranking of m

easures in C
idacos river basin (Spain)  

 A
ny change in the econom

ic conditions affecting irrigated farm
s can potentially have other direct costs and also 

indirect costs. C
osts that w

ould need to be taken into account are those that affect land dedicated to agriculture 
and w

ater consum
ption. “O

ther direct costs” are likely to be sm
all if farm

ers keep the sam
e practices or cropping 

patterns that they used prior to the im
plem

entation of a given m
easure. But if farm

ers’ consum
ption is expected 

to fall, their output w
ill change and their labour dem

and w
ill also fall.  

 The C
idacos study considered (as in the Spanish M

inistry A
griculture N

ational Irrigation Plan) that 1 € of output 
produces 0.319 € of further added value. This is one m

easure of other direct costs (or benefits). The other is the 
im

pact in the labour m
arket. The C

idacos case study m
akes the assum

ption that the loss of one hectare of 
irrigated land elim

inates about 40 € of w
ages in addition to the losses of farm

ers’ incom
e. 

 A
n application is show

n for the m
easure “restoration of the riverine forest”. 

 
 

N
et m

argin 
(including 

subsidies, €) 

Subsidies 
€  

Lost w
ages 

€  

Indirect 
econom

ic 
effects, € 

Flow
 increases 

in litres/s 
 

1 H
a in C

R – A
  

775 
189 

26 
255 

0.06  
1 H

a in C
R- B 

1096 
153 

54 
360 

0.07 
171 

40 
308 

0.06 
15 H

a 
14,029 

2,567 
593 

4,616 
A

verage 
935 

0.96  

672 

3567 
6366 

7652 
2684 

4790 
3236 

 In addition, w
ider costs in the irrigation sector m

ay be associated w
ith those costs that are borne by stakeholders 

beyond the gates of the farm
s. In the C

idacos case study, it w
as assum

ed that attention should be given to those 
sectors linked to the agricultural sector, such as farm

 input suppliers and food processors. In addition, irrigated 
agriculture hires w

orkers to perform
 various tasks, generating labour rents that are im

portant in m
any 

agricultural areas. Im
pacts on the rural econom

y are thus integrated to the study, evaluating the other direct costs 
and labour m

arket effects. 
 The Table below

 reports the selected program
m

e of m
easures’ costs in term

s of Euros per increased unit of river 
flow

. The reported evaluations indicate that incorporating w
ider costs in the analyses provides a different picture 

than excluding them
. These differences are am

plified w
hen the costs reported in the table are brought to the 

basin-w
ide analysis, w

here other sectors and the spatial dim
ensions of the m

easures are fully integrated. For 
instance, if a m

easure applied in a non-agricultural sector has a cost of 5000 Euros for each litre/second of 
additional flow

, m
any m

easures w
ill not be desirable if all costs are included, and others w

ould be m
ore cost-

effective if those costs are not included. 
   M

easures’ costs (expressed in Euros per increased flow
 of 1 litre per second) 

 
Indirect and labour effects included 

O
nly direct effects included 

M
easures 

W
ater Body  

I 
W

ater Body 
II 

W
ater Body 

III 
W

ater Body  
I 

W
ater Body 

II 
W

ater Body 
III 

A
 

672 
2846 

2522 
2356 

2522 
B 

2576 
6466 

5892 
2103 

4865 
4433 

C
 

5758 
D

 
4301 

6845 
9667 

5151 
7274 

E 
5552 

12624 
12320 

4177 
9499 

9270 
F 

6440 
12887 

15828 
4846 

9697 
11910 

W
ater body I = upstream

; W
ater body II = m

iddle stream
; W

ater body III = dow
nstream

 
 A

s a general rule, if cost differences are not very significant, an evaluation focused on direct costs m
ay provide a 

valid starting point. H
ow

ever, if w
ider costs are thought to be im

portant and sensitive to the regional or local 
econom

ies, then they should be taken into account at least in the sensitivity analysis. 
 Source: M

inisterio de M
edio Am

biente, G
obierno de N

avarra, ‘Virtual Scoping Study of the C
ost Effectiveness 

Analysis in the C
idacos R

iver’. See Annex E. 
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 Illustration 
9 

– 
A

nalysis 
of 

A
lternative 

A
gricultural 

M
easures: 

the 
W

ise 
U

se 
of 

Floodplains Project in the Erne C
atchm

ent (Ireland)  
 In order to engage stakeholders in thinking about local sustainability and the effectiveness of alternative 
m

easures to reach quality objectives, the W
ise U

se of Floodplains project in the Erne C
atchm

ent in Ireland used a 
sim

ple m
odel for public participation entitled the Local Sustainability M

odel (LSM
).  

 The basic m
odel can be supported w

ith m
ore detailed analysis or sub-m

odels on specific issues. The participative 
process of establishing the baseline and discussing predicted im

pacts is as valuable as the result itself. The m
odel 

is a sim
ple three by three m

atrix. The colum
ns represent three aspects of local sustainability: the natural 

environm
ent, the com

m
unity and its culture, and the econom

y. These are ranked as being Robust, Stable or 
Fragile. C

om
m

unities can use this fram
ew

ork to assess how
 their area perform

s, shading in the m
odel to provide 

a “picture” that local people can recognise.  
 

TH
E LO

C
A

L SU
STA

IN
A

BILITY M
O

D
EL 

 

Environment  

Community 

Economy 

E
xam

ple of the local sustainability m
odels use.  

N
ew

tonbutler, E
rne C

atchm
ent, F

ebruary 2001. 
 

Robust 
 

 
 

Stable 

 

 
 

 

Fragile 
 

 
 

1. 
B

aseline conditions in the C
atchm

ent are 
represented by the shaded boxes. 

 2. 
A

rrow
s show

 the predicted im
pacts of the 

m
easure being considered: a proposal to establish 

a single integrated cross-border Erne catchm
ent 

m
anagem

ent body.  

 
 

The process of establishing the m
odel leads a com

m
unity through discussions on these three aspects using local 

know
ledge and professional expertise. The exam

ple on the right show
s an area w

hich has a stable natural 
environm

ent and com
m

unity, but w
here the local econom

y is fragile. For potential catchm
ent m

anagem
ent 

options, or m
easures, arrow

s are draw
n on the m

atrix reflecting the expected im
pacts. The m

odel allow
s locals 

and professionals to share this qualitative im
pact assessm

ent w
ithout the dom

ination of one or the other. 

Based on participatory w
ork using tools such as the LSM

, the Erne W
ise U

se of Floodplains Project developed 
options to restore w

ater quality in the Erne catchm
ent. A

n im
pact assessm

ent study enabled com
parison of their 

cost-effectiveness. Participatory w
ork by the Erne project identified land m

anagem
ent options and environm

ental 
im

pact criteria that w
ere key to w

ater quality in the catchm
ent. These options included co-ordinated catchm

ent-
level changes to agricultural practices in the Erne, such as:  
 

��
W

hole-scale buy-in to agri-environm
ent schem

es;  
��

W
hole-scale adoption of m

ixed/organic farm
ing m

ethods; and  
��

Introduction of buffer strips on the m
ost polluted rivers. 

 The econom
ic, social and environm

ental im
pacts of these m

easures w
here analysed in a consultant’s study that 

used a set of financial indicators, and ten w
eighted environm

ental and social criteria. The effectiveness scores 
w

ere inevitably subjective, and encountered problem
s of double counting. Practitioners can be w

ary of these 
issues, and should develop and verify effectiveness scores w

ith as w
ide a range of stakeholders as possible. 

 The m
anagem

ent option’s socio-environm
ental scores w

ere com
pared to their predicted additional costs to 

taxpayers. The study revealed the current financial support for agriculture in the Erne catchm
ent, and could be 

used to design m
ore cost-effective policy m

odifications. The m
ethodology developed in this project is interesting 

in the sense that it allow
s identification of cost-effective policies in relation to social and environm

ental objectives.  

Source: I. D
ickie (2002, forthcom

ing). See also the Royal Society for the Protection of Birds, w
w

w
.rspb.org/econom

ics/w
ater 
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  4. W
hat are the R

equirem
ents for the C

ost-effectiveness A
nalysis? 

 A
 broad-brush qualitative assessm

ent provides a good foundation for the C
E

A
. It can be 

used to identify the relevant costs, econom
ic im

pacts and non-w
ater environm

ental im
pacts 

of m
easures (see Tasks 4 and 5 – see also the illustration on the m

ethodology used in the 
E

rne catchm
ent in Ireland). H

ow
ever, a quantitative analysis is necessary on top of this, 

looking at (ranges of) estim
ates for the effects on w

ater quality, and the financial costs of the 
m

ain m
easures. 

 W
here relevant, there should be a qualitative description of im

pacts over and above the 
direct costs already estim

ated. They m
ay include:  

 ��
The nature, scale and significance of other considerations such as any w

ider econom
ic 

and social im
pacts; 

��
A

ny distributional issues regarding w
ho pays the costs;  

��
The ability of the sector to pay (or likelihood to pass on) the costs;  

A
s an option, the analysis can be taken further through the inclusion of the follow

ing actions: 

 ��
N

on-w
ater environm

ental im
pacts of the m

easures; and  
��

The (adm
inistrative) costs of designing and im

plem
enting the m

easures.  
  �
�

D
eveloping nation-w

ide guidelines to assess cost-effectiveness. These guidelines 
should be developed in collaboration w

ith the other regulators and representatives of the 
m

ajor stakeholders; 
 �
�

D
eveloping G

uidance, draw
ing on practical experiences of the effectiveness of 

m
ain m

easures. This w
ould again probably be at national level and based on com

m
only 

applicable m
easures;  

 �
�

D
eveloping tailored form

ats for the estim
ation and presentation of cost estim

ates 
for the m

ain types of m
easures for the m

ajor sectors. C
osts should be presented in 

term
s of changes in the cost elem

ents arising from
 the proposed m

easures as com
pared 

w
ith a business as usual baseline scenario. The appropriate expert and regulatory bodies 

should review
 carefully the estim

ates in relation to (ranges for) benchm
ark cost estim

ates 
for standard cost item

s. These benchm
ark estim

ates could be based on expert review
 of 

available estim
ates for each standard cost item

. R
anges for the cost estim

ates should be 
presented, clearly and explicitly so that these can form

 the basis for discussions w
ith the 

m
ain stakeholders concerned. The segm

ents of the sector to w
hich the estim

ates relate, 
and key assum

ptions and factors behind uncertainties surrounding the estim
ates should 

be set out. This w
ould allow

 subsequent im
provem

ents, as better inform
ation is obtained 

through increasing experience in applying the control m
easures;  

 �
�

In the m
iddle of the follow

ing R
B

M
P period (i.e. around 2013), there should be an 

evaluation to check the costs and effectiveness of the m
easures in the first agreed 

R
B

M
P. This w

ill provide a better basis for assessing the cost effectiveness of m
easures 

for the next R
B

M
P

. It w
ill also offer opportunities for increased feedback and system

 
learning. 
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 A
nnex I (of this Inform

ation Sheet) – Illustration of Form
at for Presenting C

osts 
 1. C

A
PITA

L C
O

STS 
C

ost com
ponent 

C
ost (euro) 

 
Low

 estim
ate

M
edium

 
estim

ate 
H

igh estim
ate

Pollution control equipm
ent costs 

 
 

 
P

rim
ary pollution control equipm

ent 
450,000 

600,000 
750,000 

A
uxiliary equipm

ent 
112,500 

150,000 
187,500 

Instrum
entation 

150,000 
200,000 

250,000 
M

odifications to existing equipm
ent 

157,500 
210,000 

262,500 
 

 
 

Total pollution control equipm
ent costs 

870,000 
1,160,000 

1,450,000 
Installation costs 

 
 

 
Land costs 

37,500 
50,000 

62,500 
15,000 

20,000 
25,000 

B
uildings 

and 
civil 

w
orks 

(eg 
foundations/ 

supports, electrical, piping, insulation etc) 
225,000 

300,000 
375,000 

Labour 
and 

m
aterials 

(engineering, 
construction and field expenses) 

157,500 
210,000 

262,500 

O
ther (please specify) 

 
 

 
Total Installation costs 

435,000 
580,000 

725,000 
O

ther capital costs 
 

 
 

P
roject definition, design and planning 

75,000 
100,000 

125,000 
Testing and start-up costs 

15,000 
20,000 

25,000 
C

ontingency 
22,500 

30,000 
37,500 

15,000 
20,000 

25,000 
E

nd of life clean up costs 
30,000 

40,000 
50,000 

M
iscellaneous 

37,500 
50,000 

62,500 
Total other capital costs 

195,000 
260,000 

325,000 
Total capital costs 

1,500,000 
2,000,000 

2,500,000 

O
ther (please specify) 

G
eneral site preparation 

W
orking capital 

N
ote: Present Value of costs =C

apex + (opex * discount m
ultiplier). Equivalent annual cost = N

PV/discount rate 
m

ultiplier. D
iscount m

ultiplier = 14.59 for a 30 year investm
ent at 6%

. 
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 2. C
H

A
N

G
E IN

 O
PER

A
TIN

G
 C

O
STS (IN

C
. R

EVEN
U

E C
H

A
N

G
ES) 

C
ost com

ponent 
A

nnual costs (E
uro p.a.) 

 
Low

 estim
ate

M
edium

 
estim

ate 
H

igh estim
ate

C
hange in operating costs 

15,000
20,000 

25,000

W
ater/sew

erage 
Fuel/energy costs  

12,000
12,000 

G
rid

G
rid 

G
rid

R
eagent costs 

W
aste treatm

ent and disposal 
22,190

32,920 
43,650

O
ther m

aterials and parts 
C

hange in operating costs of any additional 
pollution abatem

ent equipm
ent operation 

E
nvironm

ental tax/charge 
O

ther general overheads (please specify) 
Total additional operating costs 

49,190
64,920 

80,650
C

hange in revenues  
B

y-products recovered/sold 
2,000

2,000 
2,000

O
ther (please specify) 

Total revenues 
N

et change in operating costs  
47,190

62,920 
78,650

 
 

 
A

dditional 
labour 

for 
operation 

and 
m

aintenance 

12,000
(specify energy/fuel type) 

Insurance 
Taxes on property 

 3. TO
TA

L C
O

STS – PR
ESEN

T VA
LU

E or EQ
U

IVA
LEN

T A
N

N
U

A
L C

O
ST (Euro) 

C
ost com

ponent 
Low

 estim
ate

M
edium

 
estim

ate 
H

igh estim
ate

Total capital costs 
1,500,000 

2,000,000 
2,500,000 

N
et change in operating costs 

47,190 
62,920 

78,650 
Econom

ic assum
ptions 

E
conom

ic life of equipm
ent 

3
D

iscount rate 
N

et present value 
2,188,500 

2,918,000 
3,647,500 

Equivalent annual cost 
150,000 

200,000 
250,000

Source: Fisher, JC
D

, H
olt, A

, (2001). 
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PR

IC
IN

G
 A

S A
N

 EC
O

N
O

M
IC

 IN
STR

U
M

EN
T 

 D
irective references: Article 9  

3-S
tep A

pproach: Step 1.3 and 3.1, and potentially Step 3.2 
S

ee other inform
ation sheets: Estim

ating C
osts, R

eporting on C
ost R

ecovery  
 This inform

ation sheet helps you assess the effectiveness of pricing as a 
m

easure to achieve the environm
ental objectives of the D

irective.  
 1. O

bjective 
 The D

irective recognises w
ater charges and prices as basic m

easures for achieving its 
environm

ental objectives. This inform
ation sheet proposes and illustrates a range of m

ethods 
for assessing w

hether pricing policies (actual or proposed) provide appropriate incentives for 
users to reduce their w

ater uses and pollution. This is particularly relevant for tw
o m

ain 
purposes:  

��
A

ssessing the incentive properties of current pricing policies (Step 1.3) and preparing the 
basis for the introduction of pricing policies that provide adequate incentives for users to 
use w

ater resources efficiently (Step 3.4 and Article 9);  
��

R
eporting on the tasks and m

easures proposed for ensuring that pricing plays its due role 
in enhancing the protection of w

ater resources (Articles 9 & 13 and Annex VII).  
 2. H

ow
 does pricing im

pact w
ater consum

ption and discharge?  
 The price of w

ater is an im
portant variable that influences the am

ount of w
ater used by users 

or the am
ount of pollution they discharge. A

s such, it can be a useful m
easure to introduce 

(am
ongst others) in order to m

eet the objectives of the D
irective:  

 ��
P

ricing policies can help m
ake users m

ore efficient in their use of w
ater resources by 

giving them
 financial incentives to shift to technologies and practices that ensure a better 

use of available resources or act to reduce leakage; and 
��

S
im

ilarly, on the dirty w
ater side, pricing can incentivise users to shift to less polluting 

input or processes, elim
inate highly polluting production lines and practices, or install 

treatm
ent facilities to treat polluted w

ater before discharging it into the environm
ent.  

 To yield such effects, how
ever, pricing policies m

ust be designed so that a reduction in the 
quantity of w

ater used or pollution discharged w
ould lead to a sim

ultaneous reduction in the 
total bill for the particular user. This m

eans that the price of w
ater should be proportional 

to the quantity of w
ater used or the pollution generated (see Box 1 of this Inform

ation 
S

heet).  
 Incentive-based pricing can be m

ore or less effective depending on its design…
 

 �
�

Seasonal tariff variations can be very effective to provide higher incentives for saving 
w

ater in periods w
ith high scarcity only (e.g. increase a - see Box 1 - in the sum

m
er); 

�
�

Increasing-block tariffs, w
ith dissuasive charges above a certain level, can be an 

effective w
ay of reducing dem

and from
 users w

ith very high dem
ands; 

�
�

H
igh fixed charges (F in Box 1) and low

 volum
etric charges m

ight reduce tariffs’ 
incentive properties on dem

and.  
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  B
ox 1 – Tariffs w

ith a volum
etric elem

ent are key to introducing incentives  
To introduce incentives, tariffs should incorporate a volum

etric elem
ent, such as:  

 
P = F + a.Q

 + b.Y,                 w
here, 

P
 = total price for w

ater services (e.g. supply of w
ater, treatm

ent);  
F = a com

ponent of the price related to fixed costs (e.g. overheads); 
a = the charge per unit of w

ater extracted from
 the environm

ent and used, linked to variable costs (e.g. pum
ping 

costs); 
Q

 = the total quantity of w
ater used; 

b = the charge per unit of pollution produced and em
itted to the environm

ent, linked to variable costs (e.g. variables 
costs of treatm

ent, em
ission charges etc; and  

Y
 = the total volum

e of pollution em
itted.  

 …
 and on user dem

and characteristics – for exam
ple, the im

pact of volum
etric tariffs on 

dem
and m

ight be negligible: 
 �
�

If the total bill represents a sm
all portion of a user’s production costs or incom

e;  
�
�

If the w
ater user has no alternative (due to technical, social or econom

ic constraints).  
 

A
n im

portant m
easure of w

hether or not pricing policies are likely to have an im
pact on w

ater 
dem

and is the price elasticity of dem
and (see Box 2

 of this Inform
ation S

heet).  
 B

ox 2 – Estim
ating the Price Elasticity of D

em
and 

H
ow

 responsive the dem
and for w

ater is to a change in price is usually captured by the notion of “price elasticity of 
dem

and”. This param
eter is defined as the percentage change in quantity dem

anded w
hen the price changes, divided 

by the percentage change in price (see B
ox 3 for an illustration). For exam

ple, suppose that a 10 percent increase in 
price reduces the w

ater dem
and by 5 percent, then the price elasticity of dem

and is -5/10 = -0.5. The higher the price 
elasticity in absolute term

s, the m
ore responsive the dem

and w
ill be to changes in prices. The price elasticity of 

pollution discharge can be com
puted in a sim

ilar w
ay.  

 
�
�

It is im
portant to note that elasticity can vary through tim

e as w
ell as across different levels of 

consum
ption along the dem

and curve.  
 To develop efficient incentive pricing policies and to assess the im

pact of these policies on 
w

ater uses and pollution and on the state of the environm
ent, it is im

portant to answ
er the 

follow
ing questions: 

 1. 
A

re prices paid proportional to w
ater used or am

ount of pollution discharged (see 
Illustration 1 of this Inform

ation S
heet for an exam

ple of w
ater pricing structures)?  

2. 
H

ow
 do changes in prices (for different starting points) lead to changes in the dem

and for 
w

ater or the pollution discharged, i.e. depending on the price elasticity of dem
and?  

3. 
H

ow
 do changes in dem

and affect w
ater status, in order to understand the effectiveness 

of pricing as a m
easure for reaching the environm

ental objectives of the D
irective?  

 In addition, it is im
portant to take into account other policies than those strictly related to 

w
ater m

ight affect dem
and (see Illustration 3 of this Inform

ation S
heet). The second point 

represents the m
ain challenge from

 an econom
ic point of view

 and is illustrated in Box 3 of 
this Inform

ation S
heet.  
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 Illustration 1 – C
urrent w

ater pricing in the Vouga river basin (Portugal) 
 In the V

ouga River Basin, inform
ation on w

ater pricing w
as sought during a scoping exercise for the 

im
plem

entation of the W
FD

. It w
as found that this inform

ation w
as available for only 18 out of 32 m

unicipalities 
and for the tw

o existing public irrigation facilities. The outstanding feature of the data w
as the w

ide disparity 
both in tariff structures and in actual tariff levels.  
 For the irrigation facilities, the users’ paym

ents are unrelated to actual w
ater consum

ption (in one case there are 
per ha charges and in another case per hour) so pricing has no incentive im

pact w
hatsoever.  

 A
s w

ith m
unicipal system

s, all require a m
onthly fixed paym

ent (w
hich varies w

ith the requested capacity) as 
w

ell as a variable (per m
3) charge. H

ow
ever, there are great disparities in the rates and in the structure of the 

variable part.  
��

For sim
ilar capacity, the m

onthly fixed paym
ent can be very different; for instance, for 30 m

m
 it varies 

betw
een 1.05€ and 9.5€; 

��
O

nly three m
unicipalities have seasonal rates (higher in the sum

m
er, m

ainly for larger consum
ption); 

��
The m

ajority of m
unicipalities charge different rates for dom

estic, industrial, agricultural, and other 
users; only tw

o apply the sam
e rates to all users; 

��
Som

e m
unicipalities charge a constant price per m

3 for the industrial and com
m

ercial sectors. O
therw

ise, 
increasing block rates are applied but in tw

o distinctive w
ays: for one group (e.g M

ira) the price charged 
on all w

ater consum
ed is defined by the block w

here total consum
ption falls (average price equals the 

block rate), w
hereas in the other group (e.g. C

astro D
aire) the price charged for each m

3 is the price of 
the block w

here that m
3 is (average price equals a w

eighted average of block rates). The first schem
e is 

m
eant to discourage excessive consum

ption, although it im
plies highly irregular m

arginal prices as 
show

n below
:  

 
M

unicipality 
 

Block structure and prices 
M

arginal 
Price for 

5
th m

3 

M
arginal 

Price 
for 

6
th m

3 

Block 
0-5 m

3 
0-10 m

3 
 

 
 

M
ira 

€/m
3 

0.22 
0.30 

0.37 
0.22 

0.70 
0.30 

Block 
0-5 m

3 
6-10 m

3 
11-20m

3 
 

 
 

€/m
3 

0.17 
0.30 

0.55 
 0.17 

0.30 
0.30 

M
arginal 

Price 
for 

7
th m

3 

0-15 m
3 

C
astro D

aire 

  Such disparity is especially odd considering that m
any m

unicipalities are connected to the sam
e bulk supplier, 

w
ho charges all m

unicipalities the sam
e price per m

3. M
oreover, there are a few

 cases w
here the rates charged by 

m
unicipalities are low

er than this bulk rate.   
 Source: P. M

endes. Scoping key elem
ents of the econom

ic analysis in the Vouga R
iver Basin. See A

nnex E. 
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 B
ox 3 – The im

pact of price on dem
and 

 The approach prom
oted by the D

irective in the use of pricing as an instrum
ent (or as a m

easure) consists of 
defining an environm

ental goal and calculating the total am
ount to be paid by users (the tariff), by category of 

user, in order to achieve this goal. H
ow

ever, given that pricing is only one m
easure am

ongst a package of 
m

easures, this m
ight be difficult. 

    

E
xisting w

ater price

A
ctual dem

and for w
ater  

 

Price for w
ater (€/m

3)

D
em

and for w
ater 

(in m
3)  

D
em

and for w
ater resulting from

 the new
 w

ater price 

P
roposed w

ater price
                3. Possible A

pproaches for A
ssessing the R

elation W
ater Prices/W

ater D
em

ands  
 S

everal approaches can be used to assess the relation betw
een w

ater prices and w
ater 

dem
and/pollution discharged, as follow

s:  

Interview
ing key experts/stakeholders: ask people “w

hat if?” questions in order to assess 
how

 they w
ould react to a proposed change in the tariff structure or level.  

R
eview

ing existing literature. S
everal types of literature review

s can be perform
ed:  

�
�

R
eview

 of analysis already carried out in the river basin of interest. If this analysis is 
not out-dated and no significant changes in key variables and policies have taken 
place since it w

as carried out, then it can potentially provide useful inform
ation;  

�
�

R
eview

 of analysis carried out for the sam
e uses under the sam

e hydrological and 
socio-econom

ic conditions; 
�
�

G
eneral literature review

, although this is likely to yield only very general results (such 
as agriculture is m

ore responsive to price changes than households) that have no 
direct practical use in perform

ing econom
ic analysis for the D

irective.  

D
eveloping statistical m

odels for specific sectors. Tw
o types of statistical m

odels can be 
developed:  

�
�

C
ross-sectional m

odels can be developed for com
paring responses to price changes 

of user groups that face different price regim
es at a given point in tim

e; and  
�
�

Tim
e-series m

odels can be developed for com
paring responses to price changes of a 

user group across a period of tim
e.  

The sim
plest statistical approach m

ay consist of com
paring tw

o (or m
ore) groups of users 

that face tw
o (or m

ore) different price regim
es (e.g. an irrigation district paying a flat rate for 

its w
ater versus an irrigation district w

here 
volum

etric charges are applied). H
ow

ever, 
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 extrapolating the results of such com
parisons to other situations is very delicate.  

S
uch m

odels have m
ostly been developed for analysing price incentive issues for the 

household sector, as inform
ation on the volum

es used and prices tends to be m
ore readily 

available (see Illustration 2 of this Inform
ation sheet).  

D
eveloping 

behavioural 
m

odels 
for 

specific 
sectors. 

O
ptim

isation 
m

odels 
can 

be 
developed for the various econom

ic sectors to estim
ate the relationship betw

een the price for 
w

ater and the w
ater dem

and/pollution discharged. S
uch m

odels are form
ed by com

binations 
of m

athem
atical equations that attem

pt to reproduce real decision-m
aking processes that 

aim
 at achieving given objectives (e.g. m

axim
ising the total incom

e of a firm
) taking account 

of key technical, legal and econom
ic constraints faced by given econom

ic sectors. K
ey tasks 

for carrying out behavioural m
odelling are outlined in Box 4, and an application is show

n in 
Illustration 4 of this Inform

ation sheet. 
 B

ehavioural m
odels can be built for an entire sector, i.e. accounting for all farm

ers of a given 
irrigation schem

e, if the different users of this sector are hom
ogeneous in term

s of objectives, 
constraints, conditions. H

ow
ever, if different users in the sector face a w

ide variety of 
strategies and constraints, it is m

ore appropriate to identify key types of users and develop 
m

odels for each user type. 
 Illustration 2 – A

n application of tim
e series m

odelling: D
id w

ater pricing play a role in 
reducing household w

ater consum
ption in A

thens, G
reece? 

 Severe droughts at the end of the 1980s and beginning of the 1990s have resulted in significant changes in the price 
of w

ater in the region of A
thens. S

uch price changes have taken place in a policy context w
here the need for dem

and 
m

anagem
ent beside efforts to discover and tap additional w

ater resources is increasingly recognised. 
 To assess the role w

ater pricing can play to reduce the w
ater consum

ption in the dom
estic and sm

all com
m

ercial 
sector supplied by the Athens W

ater U
tility C

om
pany (EYD

AP), a statistical analysis of past price and w
ater 

consum
ption inform

ation w
as undertaken to estim

ate the price elasticity of w
ater dem

and. The inform
ation used for 

this statistical analysis included (i) the quarterly w
ater consum

ption (in m
3) for an eleven-year period (1989 to 1999) 

for a sam
ple of 1000 consum

ers, and (ii) price levels for the sam
e period.  

 It is to be expected that consum
ers w

ith different levels
of w

ater consum
ption w

ill react differently to w
ater price 

changes. Therefore, a statistical cluster analysis has been perform
ed to identify five groups of consum

ers based on 
their quarterly consum

ption levels: (i) low
er than 15 m

3; (ii) betw
een 15 and 30 m

3; (iii) betw
een 30 and 45 m

3; (iv) 
betw

een 45 and 60 m
3; (v) above 60 m

3.  
 The analysis of the consum

ption inform
ation show

ed that the dram
atic price increase that took place in the third 

quarter of 1992 led to a significant reduction in the dem
and for w

ater. This w
as the case for all the groups of 

consum
ers except for the group w

ith the low
est w

ater consum
ption (low

er than 15 m
3), w

hich did not alter its 
consum

ption.  
 O

n the basis of the quarterly w
ater consum

ption and (deflated/constant) price levels, a statistical tim
e series m

odel 
w

as developed to estim
ate the long-term

 price elasticity of the w
ater consum

ption for each consum
er group. To 

validate the m
odel, all variables w

ere tested and found to be statistically significant.  
 The results show

 that the long-term
 price elasticity of dem

and for the different consum
er groups range from

 -0.58 for 
the low

 consum
ption group (i.e. quarterly consum

ption low
er than 15 m

3) to -0.87 for the very large consum
ption 

group (i.e. quarterly consum
ption above 60 m

3).These elasticity values show
 that w

ater pricing (com
bined w

ith active 
inform

ation and aw
areness cam

paign) can be used as a m
ajor m

easure for controlling w
ater consum

ption in the 
Athens area, and that price changes are likely to have a greater im

pact on the w
ater consum

ption of large w
ater 

consum
ers as com

pared to sm
all w

ater consum
ers.  

   
184



 W
FD

 CIS G
uidance D

ocum
ent N

o. 1  
Econom

ics and the Environm
ent – The Im

plem
entation Challenge of the W

ater Fram
ew

ork D
irective 

 B
ox 4 - K

ey Tasks for developing behavioural m
odels  

 1. 
D

efine key relationships betw
een input and output variables and basic assum

ptions. M
ake sure you characterise 

the relationships betw
een price and dem

and for w
ater; 

2. 
U

sing a first set of inform
ation from

 a real-life situation, estim
ate the param

eters of these relationships through 
calibration of the m

odel to ensure that the m
odel adequately reproduces the conditions of this real life situation; 

3. 
U

sing a second set of inform
ation from

 a real-life a situation (e.g. a different year), validate the m
odel by ensuring 

that it can also predict adequately the second situation; 

4. 
R

un sim
ulations w

ith the validated m
odel, e.g. change the param

eter ‘w
ater price’ in the m

odel and run the 
m

odel so that it estim
ates the related dem

and for w
ater, and repeat this operation as m

any tim
es as required; 

5. 
U

se the results from
 several sim

ulations, to build the w
ater dem

and curve and estim
ate the price elasticity of 

dem
and for different price levels. 

  

 

Look out! M
odels can be useful tools to organise participation 

M
odels can be very useful tools to support discussion betw

een experts and 
stakeholders about various w

ater pricing m
easures. This elem

ent of assistance to 
the discussion is som

etim
es m

ore im
portant than its exact predictions.  

 

 

Look out! R
eality is often m

ore com
plicated than sim

ple m
odels 

M
any countries in C

entral and E
astern E

urope have w
itnessed significant changes 

in w
ater consum

ptions since the early 1990s. S
uch changes w

ere as m
uch related 

to changes in w
ater prices (follow

ing a cut in subsidies to the w
ater sector) than to 

overall 
econom

ic 
changes, 

w
hich 

resulted 
in 

a 
drop 

in 
econom

ic 
activity. 

Therefore, to account for changes in non-w
ater related variables in tim

e series 
m

odels w
ould be particularly im

portant w
hen analysing changes in w

ater dem
and 

and tariffs in C
entral &

 E
astern E

urope.  
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 A
 key im

plication of assum
ing one or another C

A
P

 scenario is that irrigation w
ater dem

and w
ill shift as the 

econom
ic conditions im

prove or get w
orse. This im

plies that farm
ers’ dem

and response to w
ater pricing w

ill 
change as agricultural prices or product subsidies change. This is reflected in the follow

ing graph:  

Illustration 3 – Taking account of broader policies to estim
ate the incentive properties 

of pricing policies: the im
pact of the C

A
P in C

idacos (Spain)  
 That the C

om
m

on A
gricultural P

olicy (C
A

P
) program

m
es affect farm

ers’ w
ater dem

and has been thoroughly 
docum

ented across m
any European countries and regions. This im

plies that w
ater-pricing policies w

ill, in principle, 
have different effects depending on the A

gricultural policy scenario considered.  
 In general, those C

A
P

 program
m

es that provide m
easures of incom

e support decoupled from
 production w

ould 
not affect irrigators’ w

ater dem
and. B

y contrast, those other program
m

es based on production subsidies w
ill have 

a significant im
pact on farm

ers’ w
ater dem

and. In the latter case, farm
ers’ responses to pricing policies w

ill be 
sensitive to the agricultural policy scenario. The w

ay to ascertain the effects of a change of policy in farm
ers’ w

ater 
dem

and is to sim
ulate farm

ers’ behaviour. In the absence of calibrated m
odels, relevant to the area of study, one 

can form
ulate several policy scenarios and carry out sim

ple sensitivity analysis. 
 In the C

idacos case study, the follow
ing scenarios w

ere proposed: 
       

Correcting factors 
 Scenario 

Costs 
Prices 

CAP - subsidies 
Business-as-usual 

1 
1 

1 
Agrarian 

0.9 
1.2 

1 
W

TO
 - liberalisation  

1 
0.8 

0.7 
 

Source: M
inisterio de M

edio Am
biente, G

obierno de N
avarra, ‘Virtual Scoping Study of the C

ost Effectiveness 
Analysis in the C

idacos R
iver’. See Annex E. 
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 Illustration 4 – A
n application of behavioural m

odelling: D
em

and for irrigation w
ater in 

Tarquinia (Lazio, Italy) 
 W

ater uses in the M
arta River are characterised by a high num

ber of users and a high degree of pollution. 
K

eeping the river w
ater flow

 above a m
inim

um
 vital level is seen as a key target for both w

ater m
anagem

ent and 
sanitary authorities. H

ow
ever, this requires low

er dem
and from

 som
e econom

ic sectors during periods of 
significant w

ater shortages. Therefore, to assess the role w
ater pricing could play to reduce w

ater dem
and from

 
agriculture, an econom

ic linear program
m

ing m
odel w

as developed for the entire irrigation system
.  

 Follow
ing a detailed analysis of the irrigation and farm

ing system
s, the m

odel w
as developed as an aggregation 

of sub-m
odels representative of the conditions faced by different farm

 types (facing a variety of land, labour, 
financial constraints) and for different districts of the irrigation system

s w
ith different w

ater availability and 
distribution system

s. The objective of the linear program
m

ing m
odel w

as to m
axim

ise the gross incom
e from

 
agricultural activities, taking account of the key constraints faced by farm

ers in term
s of labour availability, access 

to hired labour, land constraints, crop rotation constraints, and w
ater availability. Built w

ith a series of equations 
(equalities or inequalities) that link input (fertiliser, labour, w

ater) and output (yield, gross m
argin) variables, and 

for a variety of crops, the m
odel identifies the com

bination of crops that yields the highest farm
 incom

e w
ithin the 

lim
its of the constraints set. By com

paring the cropping pattern estim
ated by the m

odel w
ith real cropping 

pattern inform
ation for tw

o different years, the m
odel w

as calibrated and validated. 
 The m

odel w
as then used to assess the changes in cropping patterns, farm

 incom
e and w

ater consum
ption that 

w
ould result from

 changes in the price of irrigation w
ater. The m

odel w
as run several tim

es w
ith different price 

levels, and the w
ater consum

ption resulting from
 each price level and com

puted by the m
odel w

ere recorded.  
 The results obtained from

 different m
odel sim

ulations, i.e. the w
ater dem

and and the price elasticity of the w
ater 

dem
and for different price levels, are presented in the table. 

 
Proposed w

ater price increase 
 

A
ctual 

w
ater 

dem
and 

+5%
 

+15%
 

+25%
 

+50%
 

W
ater dem

and (1000 m
3) 

9,212 
8,851 

8,733 
8,479 

8,116 

Price elasticity of dem
and 

 
-0.78 

-0.35 
-0.32 

-0.24 

 N
ote that the estim

ated values of w
ater dem

and and elasticity are valid for conditions close to actual agricultural 
policies. Significant changes in these policies, for exam

ple a change in subsidies and agricultural product price 
support, w

ould change the opportunities and constraints faced by farm
ers, and therefore also their responses to 

changes in the price level. 
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  4. W
hat is the m

ost appropriate approach, depending on circum
stances?  

 E
ach approach set out above has its strengths and w

eaknesses and is m
ore or less suitable 

according to circum
stances, as presented in the Table below

.  
 A

pproach 
Strengths 

W
eaknesses 

W
hen is it suited? 

Interview
ing 

experts 
and key stakeholders 

Review
ing 

existing 
literature  

D
eveloping statistical 

m
odels  

D
eveloping 

behavioural m
odels  

�
�

Fits 
participatory 

approaches 
to 

w
ater 

m
anagem

ent 

�
�

Rough estim
ates 

�
�

Local level w
ith a lim

ited 
num

ber of users (e.g. one 
specific industrial plant in 
a sub-basin) 

�
�

D
ifficult to evaluate 

robustness 
of 

the 
inform

ation 
�
�

C
om

paring 
lim

ited 
num

ber of very significant 
tariff changes 

�
�

C
an be useful as a first 

proxy 
�
�

Lim
ited am

ounts of 
literature 

available 
(m

ostly 
on 

household 
uses 

– 
little on pollution) 

�
�

A
nalysis 

in 
the 

first 
instance to define the type 
of m

easures 
�
�

Potentially 
less 

costly 
than other approaches  

�
�

C
an 

have 
strong 

predictive pow
ers in a 

given area 

�
�

D
ifficult 

to 
extrapolate 

the 
results 

�
�

M
ore 

com
plex, 

m
ulti-

variate 
m

odels 
m

ight 
som

etim
es be needed 

�
�

A
ttem

pts 
to 

reproduce 
real-decision 

m
aking 

processes on the part of 
users 

�
�

M
ostly accurate for 

ranges of param
eters 

not too far from
 real 

life conditions 

�
�

To m
odel behaviour for 

an 
entire 

sector, 
particularly 

if 
users 

are 
rather 

hom
ogeneous 

in 
term

s 
of 

strategies 
and 

constraints 

  The approach chosen to assess the relationship betw
een the price and w

ater use w
ill also 

depend on the inform
ation, hum

an and tim
e resources available. For exam

ple, undertaking a 
literature review

 and discussing pricing policy changes w
ith key stakeholders m

ay be the 
only short-term

 possibility. H
ow

ever, in the long run, it is im
portant to ensure that m

ore robust 
and accurate results are achieved. It is also im

portant to ensure that the analysis and level of 
details are appropriate for the issues of the river basin considered. 

C
learly, the incentive dim

ension of pricing policies is key, but not the only m
easure to 

achieve the W
FD

 objectives. The definition of new
 pricing policies also needs to consider 

cost recovery issues, as specified in A
rticle 9 (see R

eporting on C
ost R

ecovery Inform
ation 

S
heet). In addition, other social, environm

ental and econom
ic effects of proposed changes in 

w
ater pricing policies m

ust be taken into account w
hen designing these new

 policies. 
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D

ISPR
O

PO
R

TIO
N

A
TE C

O
STS 

 D
irective references: Article 4 (P

aragraphs 3-5 and 7)  
3-S

tep A
pproach: Step 3.3  

S
ee other inform

ation sheets: Estim
ating C

osts, C
ost-effectiveness Analysis  

 This inform
ation sheet w

ill help you assess w
hether the costs of the Program

m
e 

of M
easures are disproportionate and w

hether derogation from
 the D

irective’s 
objectives could be justified follow

ing an assessm
ent of costs and benefits.  

 1. W
hen is it N

ecessary to A
ssess D

isproportionate C
osts?  

 This inform
ation sheet presents an approach for determ

ining w
hether the total costs of the 

program
m

e of m
easures are disproportionately costly or expensive and is relevant for 

justifying derogation. In particular, this approach is relevant for:  
 ��

D
esignating heavily m

odified w
ater bodies (H

M
W

B
) w

hen the beneficial objectives 
served by the artificial or m

odified characteristics of the w
ater body cannot, for reasons 

including disproportionate costs, reasonably be achieved by other m
eans, w

hich are a 
significantly better environm

ental option (Article 4.3, see Illustration 1 of this inform
ation 

sheet for further explanation); 
 ��

Tim
e derogation w

hen com
pleting the im

provem
ents in the status of w

ater bodies w
ithin 

the tim
e scale w

ould be disproportionately expensive (Article 4.4, see Illustration 2 of 
this inform

ation sheet for further explanation);  
 ��

Less stringent environm
ental objectives w

hen the achievem
ent of these objectives 

w
ould be infeasible or disproportionately expensive and the environm

ental and socio-
econom

ic needs served by such hum
an activity cannot be achieved by other m

eans, 
w

hich are a significantly better environm
ental option not entailing disproportionate 

costs (Article 4.5); and 
 ��

Failure to achieve good status or failure to prevent deterioration as a result of new
 

m
odifications 

to 
the w

ater 
body 

w
hen 

the 
beneficial objectives served 

by 
those 

m
odifications 

or 
alterations 

of 
the 

w
ater 

body 
cannot 

for 
reasons 

including 
disproportionate costs be achieved by other m

eans, w
hich are a significantly better 

environm
ental option (Article 4.7). 

 The analysis of w
hether costs are disproportionate or not w

ill need to be initiated relatively 
early in the process, around 2006, in order to ensure that the public can be consulted on 
such a key elem

ent of the econom
ic assessm

ent (by 2008) and that w
ork can be co-

ordinated w
ith other expertise, as this process w

ill require a com
bination of technical and 

econom
ic expertise. The precise tasks of the analysis are described in Box 5 at the end of 

this inform
ation sheet. If achievem

ent of good quality status is only possible after 2015, an 
interim

 low
er objective can be set for 2015 and a tim

e derogation be registered in the R
B

M
P

. 
If in 2009 it is considered that good status cannot be achieved by 2027, less stringent 
objectives should be registered in the plan. 
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 Illustration 1 - D
isproportionate costs in the designation of H

eavily M
odified W

ater 
B

odies: A
n exam

ple from
 the N

etherlands 
 For the designation of H

eavily M
odified W

ater Bodies (according to A
rticle 4.3), alternatives for the beneficial 

objectives of a w
ater body m

ust be presented. These alternatives m
ust be: 1) technically feasible, 2) a better 

environm
ental option and 3) not cause disproportionate costs. In the EU

 H
eavily M

odified W
aters w

orking 
group, four typical D

utch w
ater bodies* w

ere tested for designation as H
M

W
B. A

 sum
m

ary of the alternatives to 
m

aintain the beneficial objectives and the costs involved is presented in the table below
. 

 This table show
s that although the absolute costs (A

) m
ay seem

 high for the 1
st case (1000 m

illions €), the relative 
costs as expressed per km

2 of restored w
ater body (B) show

 a different picture. There, the costs are still the 
highest for the first case (6000 €/km

2), but they are m
uch m

ore of a sim
ilar order of m

agnitude than in the other 
cases. A

nother criteria presented is to scale the costs to the size of the catchm
ent (C

), w
hich in this exam

ple 
reverses the conclusion draw

n from
 approach A

: now
 the costs for case 1 are the low

est (5 €/km
2). The exercise 

presented illustrates how
 such ‘benchm

arking’ can present a fram
ew

ork to assess the disproportionality of costs. 
It should be kept in m

ind that in the final conclusion, issues such as the ability to pay and the (intrinsic) value of 
the type of ecosystem

 restored should also be considered. 
 D

esignation task 
D

am
m

ed estuary (1) 
Low

land brook (2) 
Shallow

 lakes (3) 
M

easures to achieve G
ES 

D
estruction of dam

 
Land 

reclam
ation 

for 
restoration 

of 
stream

 
m

orphology 

Land reclam
ation for 

restoration lake 
hydrology  

D
efine beneficial objectives? 

Safety, 
fresh 

w
ater 

supply 
Safety, agriculture 

Safety, fresh w
ater 

supply, recreation  
D

efine 
alternative 

for 
beneficial objective?  

H
igher 

dikes 
to 

m
aintain 

safety 
and 

relocate 
fresh 

w
ater 

intake points 

C
reate retention areas; 

buy alternative land for 
agriculture; 

m
itigate 

costs of yield losses 

D
isplace 

the 
present 

habitation 
(no 

cost 
estim

ate); 
use 

surface 
w

ater for drinking w
ater 

A
: C

osts of alternative 
1000 m

illions € 
1.5 

m
illion 

€ 
+ 

2.5 
m

illion € /y 
PM

 + 9.24 m
illion €/year 

B: 
C

osts 
per 

km
2 

(restored) 
w

ater body 
6000 K

€/km
2 

3600 K
€/km

2 
PM

+3900 K
€/km

2 

C
: C

osts per km
2 catchm

ent 
5 K

€/km
2 

500 K
€/km

2 
PM

+2000 K
€/km

2 
 * The w

aterbodies studied w
ere: The H

aringvliet Estuary (D
am

m
ed estuary; 1); the H

agm
olenbeek (Low

land brook ; 2) and 
the V

eluw
erandm

eren &
 Loosdrechtse Plassen (Shallow

 lakes; 3) 
 Source: M

. van W
ijngaarden (2002, forthcom

ing).  
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 Illustration 2 - C
onsiderations for tim

e derogation in the A
lsace (France)  

In the S
outhw

estern part of the A
lsace region (France), the potash m

ining activity has generated an intense 
pollution of the R

hine valley alluvial aquifer. The pollution originates from
 huge w

aste dum
ps containing salt 

(sodium
 chloride) that have accum

ulated since the early 1900s and have been leached by rainfall. The 
polluted w

ater has progressively extended over tim
e follow

ing the aquifer’s flow
 lines. D

ifferent m
easures 

aim
ed at reducing the salt em

ission, increasing salt elim
ination and accelerating dilution through artificial 

aquifer recharge have been im
plem

ented, resulting in a significant reduction of pressure over the last 10 
years. H

ow
ever, these m

easures are unlikely to be sufficient to restore the quality of the aquifer by 2015.  
 A

 hydrodynam
ic m

odel w
as used to test current m

easures’ effectiveness. The results indicate that if the 
m

easures already im
plem

ented are m
aintained from

 2002-2027, the salt concentration of w
ater w

ill fall 
below

 250 m
g/l in the w

hole aquifer (to drinking standard) and approxim
ately 96%

 of the salt present in the 
aquifer in 2002 w

ill be rem
oved. From

 this m
odel it can be concluded that the current m

easures are 
sufficient to achieve the objective of good status in 2027, and that a tim

e derogation can be defined if the 
m

ore 
intensive, 

alternative 
program

s 
of 

m
easures 

are 
disproportionately 

expensive. 
This 

scenario 
corresponds to the “third best” option in the Figures 1 and 2 below

. 
 Tw

o m
ore intensive alternatives w

ere defined to m
eet the 2015 objective. The first (or “second best”) option 

consists of constructing m
ore lines of pum

ping w
ells to prevent m

igration of the pollution plum
e, to m

eet the 
environm

ental objective in 2021. The “first best” option consists of constructing hydraulic barriers plus a line 
of pum

ping w
ells and a pipeline to evacuate the pum

ped w
ater, and w

ill m
eet the environm

ental objectives 
by 2015. C

osts for these options are still being studied. The follow
ing charts show

 the three options 
according to their ability to m

eet the quality and tim
e objectives. 

0 5 10 15 20 25

2015
2021

2027

3
rd best

2
nd best

1
st best

(%
)

0 5 10 15 20 25

2015
2021

2027

3
rd best

2
nd best

1
st best

(km
²)

 
     A

 prelim
inary analysis show

s that the benefits of the first best option likely to accrue to direct uses 
(agriculture, industry, drinking w

ater) are not likely to be significant in either m
onetary value or through 

em
ploym

ent or econom
ic developm

ent. H
ow

ever, the benefits for future uses (avoided costs of treating 
polluted drinking w

ater; gains from
 future industrial/econom

ic developm
ent; etc.) m

ay be m
ore significant.  

 The w
ork presented is ongoing and does not yet answ

er the question of the type of derogation needed for 
the A

lsace aquifer. P
art of the discussion concerns the choice of sim

ulation m
odel to determ

ine the 
effectiveness of the alternative program

m
es of m

easures. In this case, the com
parison of technical 

effectiveness of various program
m

es of m
easures has been undertaken using a sim

ple hydrodynam
ic 

m
odel. The m

ajor difficulty here w
as choosing the level of detail for the m

odel, w
hich determ

ines the 
accuracy of results and the confidence stakeholders m

ay have in the analysis. The choice of m
odel also 

raises the question about how
 uncertainty should be considered in the logical argum

ent to justify a 
derogation. Should the M

em
ber State petition for a derogation w

hen the m
odels say that the gap betw

een 
the sim

ulated quality of w
ater and the objectives is expected to be close to 20%

 w
ith a possible error of plus 

or m
inus 25%

? O
r should the error be expressed in num

ber of years (the objective w
ill be reached in 2015 

plus or m
inus 5 years)? 

 

Figure 1: Q
uantity of salt rem

aining in the 
aquifer as a percentage of the initial stock 
(2002)forthe

three
scenarios

Figure 2: A
rea w

here the salt concentration is higher 
than 250 m

g/l for the three scenario (in km
²) 

Source: J.D
. R

inaudo and C
. Pelouin. Assessing disproportionate costs in the Alscae aquifer. See Annex E.  
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  2. W
hat are the K

ey Issues?  
 ‘D

isproportionate cost’ refers to ‘beneficial objectives being achieved by other m
eans’ in the 

context of designations, derogations and new
 m

odifications. ‘D
isproportionately expensive’ 

refers to m
easures for im

proving w
ater quality (see Box 1 of this inform

ation sheet). This has 
tw

o im
plications:  

��
E

xtended 
tim

e 
or 

less 
stringent 

objectives 
can 

be 
justified 

on 
the 

grounds 
of 

disproportionately expensive m
easures (A

rticles 4.4 and 4.5); and  
��

D
esignation 

of 
heavily 

m
odified 

w
ater 

bodies, 
new

 
m

odifications 
and 

(again) 
less 

stringent objectives can be justified w
hen the current needs and socio-econom

ic benefits 
accruing 

from
 

this 
activity 

cannot 
be 

achieved 
by 

other 
m

eans 
not 

entailing 
disproportionate costs. 

 B
ox 1 – D

isproportionality and D
erogation 

 

Expensive

Type of 
disproportionality

Relevant in 
the context 
of…

Cost

Tim
e

A
rticle 4.4

Less 
Stringent 
O

bjectives
A

rticle 4.5

H
M

W
B

A
rticle 4.3

N
ew

 
M

odifi-
cations

A
rticle 4.7

…
refers to other 
than present 

m
eans to serve 
needs and 
beneficial 
objectives.

…
refers to 

m
easures to 

im
prove w

ater 
quality. 

 
N

ote that A
nnex D

.2b of this G
uidance D

ocum
ent goes into m

ore details for explaining the procedure to follow
 

for designating H
eavily M

odified W
ater Bodies (A

rticle 4.3) and justifying a derogation based on A
rticle 4.7 

follow
ing new

 m
odification/activity.  
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Look out! Estim
ating all benefits to society…

 
O

ne 
source 

of 
identification 

of 
im

pacts 
of 

qualitative 
benefits 

is 
the 

consultation required under Article 14.1 of the D
irective. H

ow
ever, note that 

benefits that m
ay accrue to ‘interested parties’ are not the only source of 

benefits. The analysis should attem
pt to fully incorporate all possible im

pacts 
so that the total econom

ic value to society as a w
hole is established.  

 H
ow

 Should A
lternatives be C

om
pared? 

 W
hen derogation relates to heavily m

odified w
ater bodies, new

 m
odifications or less 

stringent environm
ental objectives, it m

ust be ensured that the hum
an activity affecting 

these w
aters, and the environm

ental and socio-econom
ic benefits accruing from

 this activity 
cannot be achieved by other m

eans not entailing disproportionate costs. If there is an 
alternative option to achieving the objectives, its costs m

ust be assessed so that they are 
not 

disproportionate. 
Im

portantly, 
alternative 

m
eans 

should 
be 

a 
significantly 

better 
environm

ental option, not restricted sim
ply to w

ater quality. ‘S
ignificant’ im

plies that the 
benefits from

 the alternative m
eans should be appreciable com

pared to the original m
eans.  

 W
hat is D

isproportionate?  
 Illustration 

3 
of 

this 
inform

ation 
sheet 

dem
onstrates 

in 
a 

sim
plified 

w
ay 

w
hat 

‘disproportionate cost’ m
eans. W

hether an im
provem

ent is found to be disproportionately 
expensive or ‘other m

eans’ disproportionately costly w
ill be decided by individual M

em
ber 

S
tates on a case-by-case basis (see Illustration 4 of this inform

ation sheet for an exam
ple 

on decision m
aking). U

ltim
ately, disproportionality is a political judgem

ent inform
ed by 

econom
ic inform

ation. G
iven the uncertainty around estim

ates of costs and benefits, bear in 
m

ind that:  

�
�

D
isproportionality should not begin at the point w

here m
easured costs sim

ply exceed 
quantifiable benefits;  

�
�

The assessm
ent of costs and benefits w

ill have to include qualitative costs and benefits 
as w

ell as quantitative; 

�
�

The m
argin by w

hich costs exceed benefits should be appreciable and have a high level 
of confidence;  

�
�

In the context of disproportionality the decision-m
aker m

ay also w
ant to take into 

consideration the ability to pay of those affected by the m
easures and som

e inform
ation 

on this m
ay be required. This analysis m

ight need to be disaggregated to the level of 
separate socio-econom

ic groups and sectors, especially if ability-to-pay is an issue for a 
particular group w

ithin the basin. W
hether and w

here this inform
ation is available 

depends on the scale or geographical area for w
hich costs and benefits are considered 

(see Box 2 of this inform
ation sheet). 
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 A
 sew

age treatm
ent w

orks is discharging effluents into a w
atercourse (a sm

all stream
), w

hich is a tributary and 
flow

s 1km
 dow

n from
 the discharge into a m

uch larger w
ater body (a large river). The w

ater quality of the tributary 
is of m

oderate status w
hilst the river is of good status. The tributary runs under roads and through an industrial 

estate.  

 

 Illustration 3 – The interpretation of the D
irective on disproportionate costs 

  The costs of possible m
easures, m

odifications to the w
orks and a higher level of treatm

ent for the effluent are 
high. The quantifiable benefits of im

proving the w
ater quality on the tributary are appraised using benefits transfer 

techniques and a check is m
ade to see if there w

ould be any regeneration benefits. The m
easured benefits are 

low
; in addition there are qualitative benefits from

 im
proving the ecology but there is little possibility of im

proved 
recreational use or angling. It is decided for the 2009-2015 R

iver Basin M
anagem

ent Plan that the costs of 
reaching the environm

ental objectives of the tributary significantly exceed the benefits and the m
easures are 

judged to be disproportionately expensive. A
 low

er quality objective, m
oderate, is recorded in the R

B
M

P
 for this 

particular w
ater body.  

For the less stringent objectives to be set, the ‘environm
ental and socio-econom

ic needs served by such hum
an 

activity cannot be achieved by other m
eans w

hich are a significantly better environm
ental option not entailing 

disproportionate costs’. The need served by the hum
an activity is the disposal of sew

age effluent.  

In accordance w
ith the D

irective, an alternative option to higher levels of treatm
ent, w

hich m
eets the need, is 

explored w
ith the w

ater com
pany. It is possible to build a pipeline from

 the treatm
ent plant directly to the river and 

thus bypassing the tributary. D
ue to large dilution factors, this m

easure w
ould have no negative im

pact on the 
w

ater quality status of the river and is a better environm
ental option because the tributary is cleaner than under 

the first option.  
 The cost and benefits of each of each option are com

pared but it is found that the pipeline option w
ould be 

disproportionately costly, as it w
ould entail m

uch higher costs but only a slight increase in benefits. H
aving 

explored other m
eans of m

eeting the needs of achieving the hum
an activity and rejected them

, the less stringent 
objective for the w

ater body is set.  
Source: J. Fisher. Integrated appraisal for river basin m

anagem
ent plans. See Annex E. 
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 Illustration 4 - U
sing an expert panel to assess disproportionate costs in the Scheldt 

estuary 
  The panel first assessed the broader socio-econom

ic effects of tw
o alternative scenarios: either reducing the 

navigation channel by not allow
ing further deepening, or to reduce econom

ic land use by de-poldering agricultural 
land. For these, a distinction w

as m
ade betw

een significant effects w
ith associated costs, non-significant effects 

and effects that w
ere significant but not quantifiable. The first category of effects w

as introduced to the cost-
effectiveness analysis, and included increased salinity, yielding extra drinking w

ater costs; increased scarcity of 
land, im

pacting land prices; and effects on recreation in the region, yielding either a loss or gain of added value. 
B

ecause these broader effects w
ere included, the outcom

e of the original cost-effectiveness analysis changed, 
and the option for no further deepening becam

e the m
ost cost-effective. 

 N
on-significant effects w

ere then disregarded, w
hile the third category of effects w

as left for the final stage of 
preparing the river basin m

anagem
ent plan, the assessm

ent of the financial im
plication, organisation and 

instrum
entation of the plan. These included the effect of the chosen option on political relations betw

een the 
N

etherlands and B
elgium

, societal support for the option, and the effect on regional em
ploym

ent. 

An analysis of functional im
pacts dem

onstrated a difficulty in quantifying ecological objectives and societal 
benefits for the purposes of a cost-benefit assessm

ent. A
s the other criteria show

ed that the costs of reaching 
ecological objectives in the Scheldt estuary w

ere not disproportionate, the panel decided not to assess the 
relative value of costs and benefits. 

The Scheldt estuary, located in part in the N
etherlands and Belgium

, is an im
portant source of econom

ic land use 
and navigation. H

ow
ever, increased socio-econom

ic pressure has directly affected the estuary’s m
orphology, and 

resulted in a reduction of the system
’s natural dynam

ics. After developing a base case scenario and trend line to 
project future im

pacts, an expert panel representing both countries w
as convened to assess w

hether the costs of 
m

easures to reach the desired ecological objectives w
ere disproportionate.  

  To judge w
hether the no further deepening option posed disproportionate costs, the panel used the follow

ing 
criteria: 

 B
ecause public funds are sufficient to finance the proposed m

easures and the relative costs for private sector are 
relatively low

 (m
axim

um
 38 m

illion Eur/yr, w
ith an added value of 16 billion Eur/yr), ability to pay w

as not deem
ed 

disproportionate. A
 m

ore extensive analysis w
ould include the use of indicators, the effect on the sector’s 

com
petitiveness, or on the financial solvability of the private sector com

pany.  
 C

ost com
parison w

as also not considered disproportionate. A
 sim

ilar project in the N
etherlands w

as sited as 
having relatively higher costs to reach com

parable ecological gains. For a m
ore extensive cost com

parison, the 
panel proposed to use the indicator of costs per ha of com

parable nature quality created in another dom
estic 

project. 
  

��
Ability to pay; 

��
C

ost com
parison; 

��
C

ost-benefit assessm
ent. 

Source: Beckers et al., Scheldt International R
iver Basin: Testing elem

ents of the 3-step approach. See Annex E.  
 B

ox 2 – Issues to consider w
hen assessing ability to pay  

 
��

D
o w

e consider ability to pay of certain sectors separately, i.e. households, agriculture 
and industry? A

re cross subsidies possible for the financing of m
easures, say betw

een 
agriculture and industry? 

��
A

t w
hat adm

inistrative level do w
e consider ability to pay? A

t the level of the river 
basin, at regional or national levels? 

��
A

re state subsidies possible? 
��

H
ow

 do ability to pay and cost recovery levels interact? 
��

H
ow

 far do w
e look for costs and benefits accruing from

 a m
easure? O

nly w
ithin the 

river basin? 
��

H
ow

 do w
e treat costs and benefits of a m

easure
that occur upstream

 or dow
nstream

 
and affect other w

ater bodies? 
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 3. W
hat are the Practical Tasks for A

ssessing D
isproportionality?  

 The analysis required for justifying derogation from
 the environm

ental objectives of the 
D

irective 
is 

directly 
related 

to 
m

ethodologies 
used 

for 
carrying 

out 
cost 

and 
benefit 

assessm
ents. H

ow
ever, the approach proposed here is substantially different and reflects 

the requirem
ents of the D

irective.  
 

 

Look out! Traditional cost-benefit analysis  
The traditional C

ost B
enefit Analysis (C

B
A

) estim
ates the net benefit (or cost) 

of an activity, policy or project in m
onetary term

s (often for a country). The 
valuations are based on “the w

illingness to pay of the potential gainers for the 
benefits they w

ill receive as a result of the [activities], and on the w
illingness 

of potential losers to accept com
pensation for the losses they w

ill incur 11. In 
laym

an term
s, this m

eans com
paring variations of quantifiable costs and 

benefits, caused by the activities, for people affected by the policy under 
consideration.  

 The overall process for assessing disproportionality is presented in B
ox 3 below

, show
ing a 

gradual deepening in the level of assessm
ent.  

 B
ox 3 – A

ssessing D
isproportionality 

 

Financial feasibility

Financial, econom
ic, 

environm
ental and social 

costs and benefits; 
m

arketable effects to be 
assessed quantitatively, 
non-m

arketable effects to 
be assessed qualitatively

Financial, econom
ic, 

environm
ental and social 

costs and benefits; 
m

arketable and non-
m

arketable effects to be 
assessed quantitatively as 
far as possible and 
qualitatively w

here 
necessary.

D
EEPEN

IN
G

 O
F 

A
SSESSM

EN
T

 

IN
IT

IA
L LEV

EL O
F

A
SSESSM

EN
T

 

A
SSESSM

EN
T

PR
A

C
T

IC
E

Less stringent objectives 
(disproportionate costs) 

Tim
e derogation 

(disproportionate costs) 

C
an beneficial objectives 

be achieved by other 
m

eans? (disproportionate 
expenses) 

T
IM

E

 
                                                   
11 The D

epartm
ent for Transport, Local G

overnm
ent and the Regions (D

TLR) in the U
K

 (2001), 'M
ulti C

riteria 
A

nalysis: A
 M

anual’ 

 
196



 W
FD

 CIS G
uidance D

ocum
ent N

o. 1  
Econom

ics and the Environm
ent – The Im

plem
entation Challenge of the W

ater Fram
ew

ork D
irective 

 A
ssessing disproportionality 

 

�
�

For tim
e derogations, sim

ple financial criteria m
ay suffice to prove disproportionality 

as this is only a tem
porary m

easure. O
ver tim

e, and as m
ore robust quantitative data 

are collected, a deepening of the assessm
ent could include a m

ore extensive 
identification and quantification of costs and benefits, including financial, econom

ic, 
environm

ental and social costs and benefits.  

A
s show

n in Box 3, the assessm
ent m

ay be largely qualitative at the initial stages. C
osts and 

benefits of the alternative program
m

es of m
easures for achieving different w

ater quality 
states should be identified and listed, though not necessarily fully valued. The extent to w

hich 
costs and benefits are valued w

ill depend on the type of derogation:  
 

�
�

For derogation on the basis of less stringent objectives and for the assessm
ent of 

‘other m
eans’ (H

M
W

B
 and new

 m
odifications), a fully quantified valuation m

ay be 
undertaken for m

arket costs and benefits and described in qualitative term
s for non-

m
arket cost and benefit item

s (see Box 4 for an exam
ple of a checklist); 
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O
ption D

escription
Problem

E
A

V
 of costs £/yr
370,000

Q
ualitative m

easure
Q

uantitative m
easure

A
ssessm

ent
A

dequate reduction in the risk of m
eeting good status so that good 

status should be achieved by 2015
R

isk of not m
eeting good status reduced from

 55%
 to 5%

 
delivering 27km

 of w
ater to good status

+ve
Factors not lim

iting at present, but im
proved structure of riparian 

zone
N

o quantitative m
easure

*[B
T value = £8,000/yr]*

W
ater quality (nutrient status lim

iting) this lim
it is rem

oved.
R

eduction in nutrient loading from
 150%

 of capacity to 80%
+ve

N
o im

pact
N

o quantitative m
easure

n.a.
N

o im
pact

N
o quantitative m

easure
n.a.

R
educed m

ethane em
issions from

 dairy farm
ing

R
eduction of approxim

ately 300 tonnes of C
O

2 equivalents
B

T value = £1,500/yr
N

o im
pact

N
o quantitative m

easure
n.a.

N
o im

pact
N

o quantitative m
easure

n.a.
N

o im
pact

N
o quantitative m

easure
n.a.

N
o im

pact
N

o quantitative m
easure

n.a.
N

o im
pact

N
o quantitative m

easure
n.a.

N
o im

pact
N

o quantitative m
easure

n.a.
N

o im
pact

N
o quantitative m

easure
n.a.

Im
proved recreation opportunities from

 m
oderate to good

15km
 of im

proved bankside habitat involving 1000 visits per year
B

T value = 25,000/yr

Im
proved fishery quality from

 T2 to T1
D

elivers 8km
 of im

proved fishery involving 250 angling visits per 
year

B
T value = 40,000/yr

N
one

N
o quantitative m

easure
n.a.

N
o im

pact
N

o quantitative m
easure

n.a.
N

o im
pact

N
o quantitative m

easure
n.a.

N
o im

pact
N

o quantitative m
easure

n.a.
R

ural econom
ic diversification

N
o quantitative m

easure
+ve

N
o im

pact
N

o quantitative m
easure

n.a.

N
o im

pact
N

o quantitative m
easure

n.a.
Im

provem
ent

Index of cost recovery im
proves from

 0.90 to 0.95
+ve

C
onsistent w

ith land use policies
N

o quantitative m
easure

+ve
G

enerally supportive of other governm
ent policies

N
o quantitative m

easure
+ve

Excessive input of nutrient w
hich lim

its the 
achievem

ent of good status
U

ndertake STW
 optim

ization, operational P rem
oval 

and negotiated agreem
ent w

ith D
airy farm

ers
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 H
ow

ever, it is often very difficult to obtain (reliable) quantitative estim
ates for all costs and 

benefits, 
w

hich 
are 

necessary 
for 

conducting 
a 

C
B

A
. 

Therefore, 
the 

proposed 
disproportionality assessm

ent should use quantified costs and benefits w
here possible, but it 

strongly em
phasises the need to incorporate qualitative m

easures w
here quantitative 

ones are unavailable. The final output should look at developing a table w
here qualitative, 

quantitative and m
onetary inform

ation is presented so that trade-offs are transparent, e.g. 
w

hen justifying derogation for a specific w
ater body (see Illustration 5 of this inform

ation 
sheet).  
 

 

Look out! There is a link betw
een the disproportionate cost analysis and 

the cost-effectiveness analysis: don’t do it tw
ice!  

In term
s of process, it is im

portant to bear in m
ind that the evaluation of costs 

and benefits for the purpose of the disproportionality assessm
ent w

ill take 
place 

after 
having 

conducted 
a 

cost-effectiveness 
analysis 

for 
the 

construction of a program
m

e of m
easures. A

s a result, it w
ill not be necessary 

to estim
ate again the costs (and potentially, benefits) that w

ill have been 
estim

ated for the cost-effectiveness analysis. For the m
easures that are part 

of the program
m

e of m
easures, the cost-effectiveness analysis w

ill have 
estim

ated:  
 In 

addition 
to 

this, 
and 

for 
the 

m
easures 

in 
the 

P
rogram

m
e, 

the 
disproportionality assessm

ent w
ill require estim

ating the induced costs (i.e. 
costs for other sectors of the econom

y) and the w
ater-related environm

ental 
costs. H

ow
ever, in som

e cases, the induced costs m
ight have been estim

ated 
as part as a follow

-up to the cost. For m
easures outside of the program

m
e, all 

these cost categories w
ill need to be estim

ated. A
 fully quantified cost benefit 

analysis is not required for each assessm
ent, how

ever costs and benefits 
should be quantified w

herever possible – in particular w
here m

arkets exist.  

�
�

The direct or financial costs (including adm
inistrative costs);  

�
�

The resource costs; 

 

�
�

The non-w
ater related environm

ental costs;  

�
�

The indirect costs (i.e. related losses in econom
ic production).  
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 Illustration 5 – A
ssessing disproportionate costs in the R

ibble (U
nited K

ingdom
)  

 This illustration outlines the procedure carried out for assessing disproportionate costs of m
easures in the R

ibble 
basin. D

raw
ing on potential im

pacts (identified by the stakeholder consultation processes at the earlier O
bjective 

specification stage), a m
atrix of costs and benefits for tw

o identified m
easures w

as developed (see tables). The 
first (high cost) O

ption 1 achieves good status by 2015. The second (low
er cost) O

ption 2 achieves good status 
by 2021. An im

portant prior consideration here is the extent to w
hich costs can be reduced by extending the tim

e 
scales for the m

easures. 
 G

iven the potentially large num
ber of w

ater bodies for w
hich m

ore detailed assessm
ents m

ay be needed, it w
ill 

not be possible to carry out original research and surveys in each and every case. C
onsequently, som

e form
 of 

‘benefits transfer’ (BT) analysis m
ay be needed, w

hich w
ould apply valuations derived from

 other studies of 
sim

ilar cases.  
 The results of the application of the BT exercise are show

n in the tables, w
here m

onetarised benefits of 
£74,500/yr (O

ption 1) and £51,000/yr (O
ption 2) are estim

ated. 
 G

iven the high increm
ental cost of O

ption 1 (£300,000/yr), the results of the benefits transfer exercise are taken 
as evidence that a tim

ing derogation, allow
ing good status in 2021 (O

ption 2) to be the objective, m
ay be an 

appropriate strategy. In this case, how
ever, it is assum

ed that there is sufficient uncertainty about w
hether the B

T 
exercise fully captures the im

portant differences betw
een the options – particularly in term

s of the increm
ental 

ecological im
provem

ents, w
hich are not m

easured w
ell in the existing benefits transfer inform

ation, and the rural 
econom

ic diversification benefits. It is decided, therefore, that this w
ater body should be passed on for further 

stakeholder consultation. 
 H

ow
ever, in-depth stakeholder consultation can only cover a sm

all num
ber of people. In addition, the consultation 

raises the issue of how
 to value som

e types of benefits – those that accrue to relatively affluent sections of the 
population, w

ho m
ay not reside w

ithin the basin but m
ay bring in tourist revenues. These are issues that require a 

m
ore broad-based assessm

ent, using a m
ore representative sam

ple of affected people. C
onsequently, the 

conclusion of the assessm
ent is, that this w

ater body should be one of those, on w
hich further stated preference 

analysis w
ould be undertaken. 

 A
nalysis of the data (through m

odelling) reveals an im
plicit valuation of the benefits of O

ption 1 at £40,000/yr. 

This inform
ation w

ould then be incorporated into the revised AST to facilitate the overall decision m
aking by 

D
E

FR
A

 (D
epartm

ent of E
nvironm

ent, Food and R
ural A

ffairs). This final decision-m
aking w

ould be done on the 
basis of all the evidence – quantitative, qualitative and indicator (m

onetary and non-m
onetary). In this case, the 

im
plication w

ould be that the goal of good w
ater status in 2015 w

ould involve disproportionate costs.  
Source: J. Fisher. Integrated appraisal for river basin m

anagem
ent plans. See Annex E. 
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rational P R
em

oval and N
egotiated A

greem
ent w

ith D
airy Farm

ers 

and N
egotiated A

greem
ent w

ith D
airy Farm

ers 

O
ption D

escription
Problem

EA
V

 of costs £/yr
370,000

N
ote

Q
ualitative m

easure
Q

uantitative m
easure

A
ssessm

ent

a
A

dequate reduction in the risk of m
eeting good status so that good 

status should be achieved by 2015
R

isk of not m
eeting good status reduced from

 55%
 to 5%

 
delivering 27km

 of w
ater to good status

+ve

a
Factors not lim

iting at present, but im
proved structure of riparian 

zone
N

o quantitative m
easure

*[B
T value = £8,000/yr]*

a
W

ater quality (nutrient status lim
iting) this lim

it is rem
oved.

R
eduction in nutrient loading from

 150%
 of capacity to 80%

+ve
b

N
o im

pact
N

o quantitative m
easure

n.a.
c

N
o im

pact
N

o quantitative m
easure

n.a.

d
R

educed m
ethane em

issions from
 dairy farm

ing
R

eduction of approxim
ately 300 tonnes of C

O
2 equivalents

B
T value = £1,500/yr

e
N

o im
pact

N
o quantitative m

easure
n.a.

e
N

o im
pact

N
o quantitative m

easure
n.a.

e
N

o im
pact

N
o quantitative m

easure
n.a.

f
N

o im
pact

N
o quantitative m

easure
n.a.

N
o im

pact
N

o quantitative m
easure

n.a.
N

o im
pact

N
o quantitative m

easure
n.a.

N
o im

pact
N

o quantitative m
easure

n.a.
g

Im
proved recreation opportunities from

 m
oderate to good

15km
 of im

proved bankside habitat involving 1000 visits per year
B

T value = 25,000/yr

Im
proved fishery quality from

 T2 to T1
D

elivers 8km
 of im

proved fishery involving 250 angling visits per 
year

B
T value = 40,000/yr

N
one

N
o quantitative m

easure
n.a.

N
o im

pact
N

o quantitative m
easure

n.a.
N

o im
pact

N
o quantitative m

easure
n.a.

h
N

o im
pact

N
o quantitative m

easure
n.a.

R
ural econom

ic diversification
N

o quantitative m
easure

+ve
N

o im
pact

N
o quantitative m

easure
n.a.

I
N

o im
pact

N
o quantitative m

easure
n.a.

Im
provem

ent
Index of cost recovery im

proves from
 0.90 to 0.95

+ve
j

C
onsistent w

ith land use policies
N

o quantitative m
easure

+ve
G

enerally supportive of other governm
ent policies

N
o quantitative m

easure
+ve

Excessive input of nutrient w
hich lim

its the 
achievem

ent of good status
U

ndertake STW
 optim

ization, operational P rem
oval 

and negotiated agreem
ent w

ith D
airy farm
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O
ption D

escription
Problem

EA
V

 of costs £/yr
70,000

N
ote

Q
ualitative m

easure
Q

uantitative m
easure

A
ssessm

ent

a
A

dequate reduction in the risk of m
eeting good status so that good 

status should be achieved by 2021
R

isk of not m
eeting good status reduced from

 55%
 to 5%

 
delivering 27km

 of w
ater to good status in 2021

+ve

a
Factors not lim

iting at present, but im
proved structure of riparian 

zone
N

o quantitative m
easure

*[B
T value = 5,000/yr]*

a
W

ater quality (nutrient status lim
iting) this lim

it is rem
oved.

R
eduction in nutrient loading from

 150%
 of capacity to 80%

+ve
b

N
o im

pact
N

o quantitative m
easure

n.a.
c

N
o im

pact
N

o quantitative m
easure

n.a.

d
R

educed m
ethane em

issions from
 dairy farm

ing
R

eduction of approxim
ately 300 tonnes of C

O
2 equivalents

B
T value = £1,000/yr

e
N

o im
pact

N
o quantitative m

easure
n.a.

e
N

o im
pact

N
o quantitative m

easure
n.a.

e
N

o im
pact

N
o quantitative m

easure
n.a.

f
N

o im
pact

N
o quantitative m

easure
n.a.

N
o im

pact
N

o quantitative m
easure

n.a.
N

o im
pact

N
o quantitative m

easure
n.a.

N
o im

pact
N

o quantitative m
easure

n.a.
g

Im
proved recreation opportunities from

 m
oderate to good

15km
 of im

proved bankside habitat involving 1000 visits per year
B

T value = 15,000/yr

Im
proved fishery quality from

 T2 to T1
D

elivers 8km
 of im

proved fishery involving 250 angling visits per 
year

B
T value = 30,000/yr

N
one

N
o quantitative m

easure
n.a.

N
o im

pact
N

o quantitative m
easure

n.a.
N

o im
pact

N
o quantitative m

easure
n.a.

h
N

o im
pact

N
o quantitative m

easure
n.a.

R
ural econom

ic diversification
N

o quantitative m
easure

+ve
N

o im
pact

N
o quantitative m

easure
n.a.

I
N

o im
pact

N
o quantitative m

easure
n.a.

Im
provem

ent
Index of cost recovery im

proves from
 0.90 to 0.95

+ve
j

C
onsistent w

ith land use policies
N

o quantitative m
easure

+ve
G

enerally supportive of other governm
ent policies

N
o quantitative m

easure
+ve

O
perational P rem

oval and negotiated agreem
ent 

w
ith D

air y farm
ers

Excessive input of nutrient w
hich lim

its the 
achievem

ent of good status
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 3. W
hat are Practical Tasks for C

om
paring C

osts and B
enefits?  

     The rest of this inform
ation sheet deals in m

ore details w
ith the process for carrying out the estim

ation of 
costs and benefits. A

ttem
pting to m

easure the net benefits for the w
hole econom

y w
ould often prove 

im
possible. For the assessm

ent of costs and benefits, the assessm
ent w

ould therefore need to be 
lim

ited to the parties directly concerned w
ith the policy m

easures.  

In fact, a derogation w
ould often be sought for failing to m

eet the D
irective’s objectives at the level of a 

particular w
ater body and the definition of the appropriate scale of analysis w

ould also have to do w
ith 

the spatial and hydrological characteristics of the w
ater body. For exam

ple, in order to reach the 
environm

ental objectives for a sm
all, acidified lake, you m

ay consider im
plem

enting a lim
ing schem

e. 
W

hen looking at the costs and benefits you m
ay w

ant to restrict the im
pact assessm

ent to the population 
of the one village im

m
ediately adjacent to that lake. H

ow
ever, if you are dealing w

ith pollution of a 
com

plex groundw
ater system

, the scale of im
pacts m

ay necessitate the inclusion of neighbouring 
villages.  

Tasks for assessing costs and benefits of reaching the environm
ental objectives of the D

irective are 
presented in Figure 1 below

 and explained in the follow
ing S

ections.  

Figure 1 – A
 Process for A

ssessing C
osts and B

enefits  
 

1. D
efine scale of assessm

ent

2. Identify types of costs and benefits

3. C
hoose m

ethodology

4. C
ollect data

5. A
ssess costs and benefits

K
EY TA

SK
S

…
 A

N
D

 Q
U

ESTIO
N

S

W
hat are the spatial and hydrological 

characteristics of the w
ater body?

�
W

ho w
ill be affected by the m

easures?

�
To w

hat extent?  D
irectly or Indirectly?

W
hat types of costs and benefits can be derived 

from
 the m

easures?

W
hat types of costs and benefits can reliably be 

estim
ated?

A
re they quantitative, qualitative or m

onetary?

W
hich costs and benefits appear significant?

W
hich costs and benefits should be derived 

quantitatively, qualitatively and m
onetarily? 

Is it necessary to apply different m
ethods?

W
hat resources are available for original 

research (tim
e and finance)? 

W
hat studies have been done before?

�
D

o w
e need to create first hand data or can 

w
e rely on other sources?

A
re quantitative, qualitative and m

onetary 
im

pacts im
portant?

H
ave all types been given sufficient w

eight?

H
ow

 can all these different im
pacts be 

presented in a w
ay that facilitates decision-

m
aking?
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 Task 1 - D
efine the K

ey G
roups Potentially A

ffected by the M
easures A

im
ed at A

chieving G
ood W

ater 
Status 

A
chieving the environm

ental objectives set out in the D
irective w

ill have varying im
pact on a large 

num
ber of parties. H

ow
ever, all these groups w

ill not be affected directly and, as m
entioned above, it 

m
ight be difficult to assess the induced costs and benefits and unnecessary or too difficult to assess the 

tertiary im
pacts. R

em
em

ber that every assessm
ent has finite resources. It is therefore im

portant to 
concentrate on groups that are m

ost affected.  

Task 2 – Identify the Types of C
osts and Benefits A

rising from
 the M

easures and Focus on the 
Significant O

nes 

    O
nce the user groups have been identified, the types of costs and benefits that are likely to arise m

ust 
be determ

ined. In Task 3.2 of the G
uidance, the m

ost cost-effective m
easures w

ill need to be identified 
(see Estim

ating C
osts Inform

ation S
heet and Task 4 of the C

ost Effectiveness Analysis Inform
ation 

S
heet). Follow

ing this task, the direct and non-w
ater related environm

ental costs of the program
m

e of 
m

easures w
ill be know

n.  
 It is im

portant to evaluate and focus on the costs and benefits likely to have an im
portant im

pact, for 
exam

ple those that appear to have a significant effect com
pared w

ith the baseline (see Baseline 
Scenario Inform

ation S
heet) and, w

ithin them
, identify the different types of benefits (requiring different 

m
ethods of m

easurem
ents).  

 A
s an option, a m

atrix can usefully be created to m
ap and rank the different types and significance of 

benefits arising from
 achieving the objectives. This m

atrix/list should include both qualitative and 
quantitative benefits and address issues such as m

agnitude of benefits, im
portance in relation to 

decision-m
aking and other criteria for selecting or deselecting different benefits.  

 

 

Look out! …
for double counting w

hen estim
ating costs and benefits! 

The use of m
ultiple m

ethods m
ay be im

portant to com
pare different m

easures of 
costs and benefits, how

ever it is im
portant to avoid double counting. D

ouble 
counting m

ay arise because the sam
e benefits have been ‘picked up’ several tim

es 
(either as benefits or avoided costs) w

ithin the sam
e study or separate studies 

w
hen adding values across and w

ill overstate the expected benefits.  
  

 

…
 and don’t forget to take into account uncertainty of the estim

ates! 
It is im

portant to describe the sources of estim
ates and confidence for all sources of 

cost and benefit estim
ates. This is im

portant since all estim
ations of benefits, 

w
hether qualitative or quantitative, can be m

ore or less certain. In particular, w
hen 

using benefits transfer, using estim
ates in a context that they w

ere not derived in 
m

ay induce a high degree of uncertainty.  
 Task 3 – C

hoose M
ethodology for Estim

ating C
osts and Benefits and C

ollect D
ata 

 Estim
ating C

osts Inform
ation S

heet outlines the m
any w

ays of m
easuring environm

ental costs and 
benefits. D

ifferent m
ethods can be used to estim

ate different types of benefits and are appropriate in 
different contexts. For exam

ple, direct m
arket m

ethods are applicable w
hen environm

ental goods are 
factor inputs and changes in availability or quality affects production costs and a qualitative description is 
useful under som

e circum
stances. Box 6 in Estim

ating C
osts Inform

ation S
heet, w

hich gives som
e 

guidance on w
hen to choose w

hat m
ethodology.  
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  Task 4 - C
arry O

ut the A
ssessm

ent of C
osts and Benefits  

 It is im
portant to assess all costs and benefits, including qualitative and quantitative (biophysical and 

m
onetary) item

s. B
y now

, you w
ill have estim

ated the cost of the m
easures (see Task 3.1 of the 

G
uidance). S

im
ilarly, you w

ill have assessed environm
ental im

pacts of the program
m

es of m
easures. 

Y
ou should describe these clearly.  

 If unit costs have been derived and w
ill be applied to the environm

ental im
pacts, the num

ber of units and 
cost or benefit per unit m

ust be presented. This w
ill facilitate the estim

ation of total effects: for unitary 
m

easures the unit environm
ental cost or benefits should be m

ultiplied by the quantified biophysical 
im

pact.  
 �
�

N
ote that technical expertise (e.g. from

 experts w
orking on the analysis of pressures and 

im
pacts) is necessary for producing such estim

ates. There is a need to integrate econom
ic 

and biophysical im
pacts in the C

ost B
enefit A

ssessm
ent.  

 W
here qualitative values are m

inor, these shall at least be listed alongside the quantitative estim
ates of 

net benefits to support/contradict them
. H

ow
ever, it is likely that qualitative values w

ill play an im
portant 

role. Look at each sector for costs and benefits, and present these in a w
ay that aids decision-m

aking. A 
tool could usefully be developed to achieve an efficient presentation. A

 rough exam
ple of such a 

presentation for reducing anthropogenic pressures (m
ainly nitrates) in agriculture is given in Illustration 6 

of this inform
ation sheet.  

 Like the C
ost E

ffectiveness A
nalysis, the C

ost B
enefit A

ssessm
ent m

ay be increm
ental. In initial stages, 

a large part of the assessm
ent m

ay be qualitative, this w
ill help single out the key issues. Q

uantitative 
estim

ates (both m
onetary and biophysical) m

ay be added over tim
e and as m

ore research is com
plete 

and data are available.  
 N

either point estim
ates nor sim

ple qualitative descriptions w
ill alone give the decision m

aker inform
ation 

on how
 changes to different variables m

ay affect the results of the assessm
ent. It is therefore im

portant 
to address uncertainty in the inform

ation presented, w
hether quantitative or qualitative (see Illustration 6 

- Figure 1 of this inform
ation sheet), to guard for different outcom

es. Focus on the variables that are 
likely to have the greatest im

pact, and define how
 m

uch these m
ay change and w

ould have to change in 
order to change the outcom

e of the w
hole assessm

ent.  
   

205



 W
FD

 CIS G
uidance D

ocum
ent N

o. 1  
Econom

ics and the Environm
ent – The Im

plem
entation Challenge of the W

ater Fram
ew

ork D
irective 

 Illustration 6 - Im
proving the quality of w

ater by reducing pressures from
 intensive agriculture by 

application 
of 

the 
proposed 

cost 
and 

benefit 
assessm

ent 
m

ethodology: 
A

n 
exam

ple 
 O

bjective: to im
prove the quality of w

ater by reducing pressures from
 intensive agriculture. The assessm

ent looks at the costs of investm
ents 

and m
easures needed to im

prove w
ater quality (and reduce the level of nitrates) and the expected benefits from

 these m
easures.  

Task 1 – D
efine the Key G

roups for the A
ssessm

ent. Intensive agriculture over a lim
ited area gives rise to a high anthropogenic 

pressure on the natural environm
ent. This pressure m

ay m
anifest itself in a deteriorating quality of surface w

aters, and m
ay 

have negative econom
ic im

pacts on a w
ide range of users, the m

ost significant im
pacts being on the im

m
ediate geographical 

area on agriculture, industry, households, shellfish fishery and som
e recreational activities. 

 Task 2 – Identify the Types of Costs and Benefits. The program
m

e of m
easures to restore w

ater quality w
ill affect users in the 

follow
ing w

ays: 

Types of C
osts 

Task 4 – A
ssess Costs and Benefits. Q

uantitative estim
ates of costs and benefits are aggregated and qualitative estim

ates are listed 
alongside. 

C
hoice of M

ethods 

 A
griculture 

Restoring w
ater quality entails investm

ents and preventive m
easures and charging (a tax) 

on pollutants (an internalised environm
ental cost that can be treated as a financial cost). For 

curative m
easures, the storage and application of slurry have to be im

proved. This has 
different cost im

plications depending on anim
als. Preventive m

easures m
ainly involve the 

creation of grass strips, on 1 to 3 percent of the useful agricultural area. There is also a tax 
on every kilo of excess nitrogen. 

Local 
A

uthorities 
and H

ouseholds 
To im

prove w
ater quality, there has to be investm

ent in m
unicipal w

astew
ater disposal 

system
s. This involves investm

ent and operating costs. 
Industry 
 

Industry has to invest in w
astew

ater disposal to preserve w
ater quality and w

ill also 
increase the operating costs. C

osts w
ill have a negative effect on the unit production cost of 

businesses. 
 Types of Benefits 

Local 
A

uthorities 
and H

ouseholds 
In effect, local authorities are choosing betw

een investing in m
easures to protect the 

drinking w
ater supply, or to bear greater health risks. A

n im
provem

ent in w
ater quality 

m
akes it possible to avoid these costs (generate benefits). 

Recreational 
A

ctivities 
H

ouseholds use surface and coastal w
ater resources for recreational activities (bathing, 

sport, w
alks, fishing). D

eterioration in the quality w
ill lead to either less use or greater 

health risks, all of w
hich entail a cost. 

Effect on Shellfish 
Culture 

W
ater quality has a significant effect on the selling price of shellfish and the volum

e 
produced: w

here quality is good, it perm
its direct sales, giving bigger m

argins and a higher 
value added (packaging, dispatch, sale). 

 Task 3 - Choose M
ethodology and Collect D

ata. O
nce the types of benefits and costs have been identified, it is possible to select the 

appropriate m
ethodologies for collecting data on benefits. N

ote that the costs w
ill need to be assessed in the cost-effectiveness 

analysis required by Task 3.2. In this particular case, different m
ethodologies are chosen for different benefit com

ponents.  
  Local 

A
uthorities 

and H
ouseholds 

The costs of protection stem
 from

 the setting up of de-nitration or de-nitrification plants, 
changes in agricultural practices and the search for alternative sources of supply. Benefits 
are m

easured through the costs of m
itigation. 

Recreational 
A

ctivities 
C

ontingent valuations have been used to show
 households’ w

illingness to pay to preserve 
these recreational uses (on top of their current w

ater bills). These figures correspond to the 
user gain linked to bathing and to the value attributed to catching certain species of fish. 

Effect on Shellfish 
Culture. 
 

The econom
ic loss for shellfish culture is reflected in the loss of production and profits for 

businesses located in the polluted area. D
irect m

arket m
ethods w

ere therefore used to elicit 
the values. 
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 (Illustration 6 continued) 
 Figure 1- A

ssessing C
osts and Benefits: R

educing the A
nthropogenic Pressures (M

ainly N
itrates) of A

griculture 
 

(Biophysical im
pacts) 

Q
uantitative 

(M
onetary im

pacts) 
(€) 

Pollution control (slurry) of 
stock farm

ing 

 
 

Benefits 
- 

- 

H
ouseholds  

 
 

 

 
C

osts avoided for treatm
ent 

of 
drinking 

w
ater 

(de-
nitration and de-nitrification 
plants) 

 
 

 

   

A
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EN
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Q
ualitative 

Q
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C
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A

griculture 
 

 
 

 
C

hanging farm
ing practices 

 
 

 
 

G
rass 

strips 
creation 

(preventative m
easure) 

 

 
 

 

Industry 
 

A
ll industry  

W
astew

ater disposal 
im

provem
ents: 

Investm
ent costs 

O
perating cost 

 

 
Shellfish industry 
Investm

ents 
in 

purification 
system

 

 
 

 

H
ouseholds  

 
Effects 

of 
m

ore 
costly 

w
astew

ater disposal 
 

 
 

 
- 

(€) 
A

griculture 
 

 
 

 
 

A
voided health costs from

 
im

proved drinking w
ater 

 

Industry 
 

A
gri-business 

C
osts 

avoided 
for 

de-
nitrification 

 
 

 

Recreation 
 

Im
proved 

recreational 
quality 
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   A
nnex D

2 
A

nalysis of derogation for N
ew

 M
odifications/A

ctivities 
(A

rticle 4.7) and for D
esignating H

eavily M
odified W

ater B
odies 

(A
rticle 4.3) 
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IN

TR
O

D
U

C
TIO

N
 

 This A
nnex (separated into A

nnex D
2a and A

nnex D
2b) presents tw

o m
ethodological notes 

dealing w
ith issues and options for integrating econom

ics into: 
 ��

The justification for derogation that m
ay be obtained for new

 m
odifications and activities 

that lead to a deterioration in w
ater body status, follow

ing the provisions of A
rticle 4.7 of 

the W
ater Fram

ew
ork D

irective; 
��

The designation process for heavily m
odified w

ater bodies as specified in A
rticle 4.3 of 

the W
ater Fram

ew
ork D

irective. 
 B

oth elem
ents of the D

irective have been com
bined in this A

nnex because of sim
ilarities 

betw
een the role econom

ics can play in both processes. A
s they stand, these notes intend to 

provide food for thought for experts that w
ill be involved in such processes. 

 The note on the designation of heavily m
odified w

ater bodies has been developed by the 
w

orking group dealing specifically w
ith heavily m

odified w
ater bodies in the C

om
m

on 
Im

plem
entation S

trategy (see A
nnex A

1), w
ith input from

 the W
A

TE
C

O
 w

orking group. It w
ill 

be further m
odified, refined and integrated into the final guidance that w

ill be developed by 
the heavily m

odified w
ater bodies w

orking group. 
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  A
N

N
EX D

2a Econom
ic A

ssessm
ent of N

ew
 M

odifications/A
ctivities Entailing 

a D
eterioration in W

ater Status 

The D
irective recognises the need for integrating econom

ic, social and operational concerns 
in the developm

ent of a program
m

e of m
easures and integrated river basin m

anagem
ent 

plans. C
onsequently, it allow

s M
em

ber S
tates to derogate from

 the D
irective’s environm

ental 
objectives, 

either 
through 

the 
setting 

of 
a 

longer 
tim

e 
fram

e 
or 

low
er 

environm
ental 

objectives. 
 This A

nnex focuses on derogation that m
ay be obtained for new

 m
odifications and activities 

that lead to a deterioration in w
ater body status, follow

ing the provisions of Article 4.7 of the 
D

irective. It suggests a possible approach in seven steps for carrying out the analysis aim
ed 

at supporting decisions on derogation, based on a close analysis of the text of the D
irective. 

Figure D
2a.1 sum

m
arises this approach and suggests that a num

ber of conditions m
ust be 

fulfilled in order to justify obtaining a derogation on the basis of A
rticle 4.7.  

 Box D
2a.1 – Sum

m
ary provisions of A

rticles 4.7 and 4.8 of the D
irective 

M
em

ber States w
ill not be in breach of the D

irective w
hen: 

 ��
Failure to achieve good groundw

ater status, good ecological status or, w
here relevant, good ecological 

potential or to prevent deterioration in the status of a body of surface w
ater or groundw

ater is the result 
of new

 m
odifications to the physical characteristics of a surface w

ater body or alterations to the level of 
bodies of groundw

ater, or 
��

Failure to prevent deterioration from
 high status to good status of a body of surface w

ater is the result of 
new

 sustainable developm
ent activities.  

 The conditions in w
hich such derogation can be obtained are restricted in the follow

ing sections of A
rticle 4.7, 

w
hich provides that M

em
ber S

tates have to ensure that:  
 

(a) A
ll practical steps are taken to m

itigate the adverse im
pact on the status of the w

ater body; 

(c) The reasons for those m
odifications or alterations are of overriding public interest and/or the 

benefits to the environm
ent and to society of achieving the objectives [of the D

irective] are outw
eighed 

by the benefits of the new
 m

odifications or alterations to hum
an health, to the m

aintenance of hum
an 

safety or to sustainable developm
ent; 

(d) The beneficial objectives served by those m
odifications or alterations of the w

ater body cannot for 
reasons of technical feasibility or disproportionate costs be achieved by other m

eans, w
hich are a 

significantly better environm
ental option. 

Finally, A
rticle 4.8 sets som

e conditions for the use of A
rticle 4.7 by stating:  

 ��
W

hen applying paragraph…
 7 [of A

rticle 4], a M
em

ber S
tate shall ensure that the application does not 

perm
anently exclude or com

prom
ise the achievem

ent of the objectives of this D
irective in other 

bodies of w
ater w

ithin the sam
e river basin district and is consistent w

ith the im
plem

entation of other 
C

om
m

unity environm
ental legislation. 

   The rest of this docum
ent sets out a possible approach for m

aking A
rticle 4.7 operational. 

N
ote that this analysis could either take place in isolation w

hen a new
 m

odification/activity 
em

erges (for exam
ple, a new

 cropping pattern or a new
 industrial activity) or w

ithin the 
context of the application of the 3-S

tep A
pproach used for im

plem
enting the econom

ic 
aspects of the D

irective as a w
hole. In fact, m

any of the steps described below
 closely 

resem
ble som

e of the steps of the 3-S
tep A

pproach.  
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 Figure D
2a.1 – Econom

ic A
ssessm

ent of N
ew

 M
odifications and A

ctivities 

STEP 3
Identifying practical m

easures to
m

itigate the adverse affects
H

ave all practical m
easures been taken?

(if so: assess their total cost and im
pact) 

STEP 2
A

ssessing the im
pact of the 

new
 m

odification/activity on 
w

ater Status
D

oes the new
 m

odification/activity have a 
negative im

pact on the w
ater status?

STEP 1
Identifying and characterising 
the new

 m
odification/activity

W
hat are the m

ain characteristics?
W

hat are the beneficial objectives?
Is the new

 activity sustainable?

STEP 4
Identifying the im

pact on other 
w

ater bodies
D

oes the new
 m

odification/activity have 
a significant im

pact on other w
ater bodies?

Initiate an analysis for 
derogation based on A

rticle 4.7

(A
rt 4.7a)

(A
rt 4.8)

Yes
Yes

Yes/N
o

D
ecision to be taken on 

basis of the step-analysis

If the outcom
e of your 

analysis equals that 
under each step, you 
should proceed w

ith the 
next step

R
BM

P
Indicates w

hat  the step-
analysis feeds into. 

K
ey to sym

bols

ST
EP 5

A
ssessing the reasons for the new

 
M

odification/activity
C

an over-riding public interest justify
the new

 m
odification/activity?

ST
EP 7

C
om

paring w
ith alternatives that 

serve the sam
e beneficial 

objectives
C

an alternatives serve the sam
e beneficial 

objectives w
ith a significantly low

er 
environm

ental im
pact?

R
iver B

asin M
anagem

ent Plan

Justify derogation based on A
rticle 4.7

ST
EP 6

C
om

paring the benefits of the 
new

 m
odification/activity w

ith 
the benefits of avoiding

deterioration of w
ater status

D
o the benefits outw

eigh those of 
m

eeting the D
irective’s objectives?

A
nd…

A
nd…

O
r…

A
nd…

(A
rt 4.7d)

Y
es

Y
es

N
o

Y
es

N
o

(A
rt 4.7c)

(A
rt 4.7c)
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 The analysis below
 w

ill be used as a tool for estim
ating the need for derogation, w

hich 
ultim

ately, is likely to be a political decision. K
ey decisions w

ill follow
 from

 the follow
ing steps 

of the analysis:  
 1. 

Step 1 – Identifying and characterising the new
 m

odification/activity; 
2. 

Step 2 – Assessing the im
pact of the new

 m
odification/activity on w

ater status: 
�
�D

ecide w
hether to initiate the analysis for obtaining an A

rticle 4.7 derogation.  

3. 
Step 3 – Identifying practical m

easures to m
itigate the adverse effects; 

 

4. 
Step 4 – Identifying the broader im

pact on other w
ater bodies; 

5. 
Step 5 – Assessing the reasons for the new

 m
odification/activity; 

6. 
Step 6 – C

om
paring the benefits of the new

 m
odification/activity w

ith the benefits of 
avoiding deterioration; 

7. 
Step 7 – C

om
paring the benefits of the new

 m
odification/activity w

ith alternatives that 
serve the sam

e beneficial objectives: 
�
�

A
ssess w

hether a derogation based on A
rticle 4.7 can be justified. This can 

only be justified if all of the conditions for each Step 3 to 7 are fulfilled, as per 
Figure D

2a.1. 
 Step 1 – Identifying and characterising the new

 m
odification/activity 

 ��
E

conom
ic, social and environm

ental aspects;  

W
hat defines a new

 m
odification or new

 activity?  
There are tw

o categories of “m
odifications” that m

ay give rise to a derogation:  

 The m
ost com

plex issue here w
ill be how

 to define new
 sustainable developm

ent activity, 
w

hich m
irrors the difficulties in defining the concept of sustainability, w

hich integrates:  

 A
s a result, discussing the sustainability of a single econom

ic activity or physical alteration 
m

ust be put into the context of w
ide society objectives and goals. B

ox D
2a.2 gives a 

sum
m

ary of the issues linked to the definition of sustainable developm
ent and sustainability.  

��
A

 m
odification to the physical characteristics of the w

ater body, such as 
straightening a river or m

odifying the level of groundw
ater bodies, but w

ithout m
odifying 

the chem
ical and ecological dim

ensions of good w
ater status (below

: new
 m

odification); 
��

A
 m

odification resulting from
 new

 sustainable developm
ent activities, although this 

can only be used for obtaining a derogation w
hen surface w

aters go from
 high to good 

status (below
: new

 activity).  

��
A

 tem
poral dim

ension (e.g. future generations) and potentially, a global dim
ension. 

 Practical im
plem

entation w
ill need to be done by answ

ering key questions:  
 1. 

W
hat are the m

ain characteristics of the m
odification or new

 activity?  
 First, it is required to identify the issue. This w

ill be done through collecting inform
ation on 

the m
odification or activity such as:  

D
im

ension and capacity of a dam
, length of river m

odified, production capacity of a new
 

industrial plant, em
ploym

ent linked to the developm
ent of this new

 industrial plant, total 
turnover, discharge and total volum

e of w
ater potentially abstracted by a pum

p, total 
irrigated area and cropping pattern and num

ber and type of w
ater users involved. 
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 B
ox D

2a.2 – Sustainable D
evelopm

ent and Sustainability - Selected R
eferences and 

Issues 

  The profile of sustainability and sustainable developm
ent issues has constantly increased since the early B

rundtland
C

om
m

ission report. A
long w

ith this increasing interest, a w
ide num

ber of definitions have been proposed for this highly
com

plex issue. For exam
ple:  

 ��
Looking at sustainability from

 a very global point of view
 like the W

orld C
om

m
ission on E

nvironm
ent and D

evelopm
ent

(1987): Sustainable developm
ent is the developm

ent that m
eets the needs of the present w

ithout com
prom

ising the
ability of future generations to m

eet their ow
n needs.

The m
inim

alist interpretation of this definition im
plies that future

generations should not be left w
orse off than current generations; 

 ��
In 1992, the U

N
C

E
D

 (U
nited N

ations C
onference on E

nvironm
ent and D

evelopm
ent) "E

arth S
um

m
it" m

eeting in R
io D

e
Janeiro, 

agreed 
prescriptions 

for 
achieving 

sustainable 
developm

ent. 
These 

prescriptions 
recognised 

that 
the

"integration of environm
ent and developm

ent concerns and greater attention to them
 w

ill lead to the fulfilm
ent of basi c

needs, im
proved living standards for all, better protected and m

anaged ecosystem
s and a safer, m

ore prosperous
future."; 

 
��

Looking at sustainability w
ith an increased environm

ental focus like the E
uropean E

nvironm
ent A

gency (1995): …
Linked to this is the concept of the 'carrying capacity' understood as the m

axim
um

 im
pact that a given ecosystem

 can
sustain w

ithout perm
anently im

pairing the integrity and productivity of the ecosystem
. This clearly does not m

ean
natural

resources cannot be used; it is possible to use resources (even depletable ones) as long as the interest of future
generations can be protected. The question rem

ains on the sharing of natural resources betw
een present and future

generations and w
hat form

 should this sharing take; 
 Thus, alternative interpretations of sustainability include (T. Tietenberg, 1996*): 
 ��

S
ustainability as non-declining w

ell-being: resources used by previous generations w
ould not exceed a level w

hich
w

ould prevent future generations from
 achieving a level of w

ell being just as great. Thus, the value of individual
com

ponents of capital stock (hum
an, social and natural) can decline as long as the rem

aining elem
ents increase to

com
pensate this decline. This definition assum

es a good substitution betw
een natural capital and hum

an and social
capital; 

 ��
S

ustainability as non-declining value of natural capital stock: the total value of natural capital should not decrease. K
e y

to this definition is the recognition of the lim
ited substitution betw

een natural capital and m
an m

ade capital. O
ne form

 of
natural capital could be decreased if it can be com

pensated by the increase of another natural capital (e.g. reduction of
the value of fisheries com

pensated by an increase in the value of forests); 
 ��

S
ustainability as non-declining physical service flow

s from
 selected resources. This definition stresses the physical

dim
ension of the natural resources as opposed to their value as in the previous definitions. In the presence of critical

thresholds for som
e resources, the cost of further degradation m

ay escalate rapidly, calling for policies that m
aintain the

quality and resilience of these resources. In the case of resources w
here critical thresholds can be defined, sustainability

constraints are likely to be m
ore binding.    

 The types of capital that sustain w
ell-being including m

an-m
ade, natural, hum

an and social capital and their “adequacy” to
support w

ell-being depends on the interaction am
ong them

, as w
ell as on the size of the population, its characteristics and

preferences. The different types of capital also provide one of the m
ain m

echanism
s through w

hich generations are
connected to each other –

as the stocks are influenced by current investm
ent decisions, but hum

an lives span several
generations.  
 To assess the sustainability of patterns of econom

ic developm
ent, the level of dem

and of natural resources and the
transform

ation processes required by hum
an activities should then be considered.  The trade-offs betw

een different types o f
capital m

ay need to be evaluated em
pirically for their substitutability (a rather controversial and difficult issue), describing the

acceptable trade-offs. The social com
ponents and im

pact of policies has to be sim
ultaneously considered. A

s sum
m

arised in
the recent E

uropean U
nion strategy for sustainable developm

ent (2001), in the long term
, econom

ic grow
th, social cohesion

and environm
ental protection m

ust go hand in hand.  
 In the context of E

urope, the recognition of the im
portance of sustainable developm

ent has led to the prom
otion of new

instrum
ents of analysis and planning. This includes the preparation of sustainable strategies at national, regional and local

level, the preparation of Local A
genda 21 after the A

alborg C
harter. A

t the E
uropean U

nion level, key policy elem
ents include

the preparation of the new
 S

patial D
evelopm

ent P
erspective, the V

ienna Fram
ew

ork for A
ction for sustainable developm

ent,
and the above-m

entioned recent E
uropean U

nion S
trategy for S

ustainable D
evelopm

ent. R
egions across the E

uropean
U

nion are currently preparing and proposing strategies and m
easures tow

ards a m
ore sustainable future.  

*Source: T. Tietenberg (1996), ‘Environm
ental and R

esource Econom
ics’, 4

th edition, H
arper C

ollins 
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��
Social im

pact: em
ploym

ent at both the local and the regional or national level of 
unem

ploym
ent, social exclusion, etc.  

 2. 
W

hat are the beneficial objectives served by the m
odification or new

 activity? 

S
econd, it is necessary to understand the beneficial objectives of this new

 activity or 
m

odification. This w
ill be based on a com

parative analysis w
hereby the proposed activity 

should be com
pared w

ith alternative options from
 an environm

ental and econom
ic point 

of view
. E

xam
ples of beneficial objectives include:  

��
Supply 

of 
specific 

w
ater 

services 
to 

consum
ers 

or 
specific 

users, 
pow

er 
generation and supply of electricity, em

ploym
ent or rural developm

ent. 
 

3. 
Is the new

 activity sustainable? 
 

A
s m

entioned above, the issue of sustainability is a com
plex one. To determ

ine w
hether 

the activity is sustainable, a com
prehensive assessm

ent of its im
plications from

 an 
econom

ic, social and environm
ental perspective w

ill be required, such as:  
��

Econom
ic im

pact: turnover, incom
e and production patterns; 

��
Environm

ental im
pact: w

ater, air, soil, biodiversity, landscape, overall resource 
use, w

aste arising and renew
ability of resources;  

 
4. 

W
hat is the coherence betw

een the proposed m
odification/activity and existing 

sustainable plans and strategies?  
 A

ssessing the coherence betw
een proposed m

odification or activity and existing local, 
regional, national and E

uropean sustainable developm
ent plans and strategies w

ill 
ensure that the m

odification or activity is put into a m
ore long-term

 sustainability 
perspective and that its contribution to broader objectives are assessed. A

lso, this w
ill 

ensure that the interpretation of “sustainable developm
ent” is in coherence w

ith the 
environm

ental im
pact assessm

ent or strategic environm
ental assessm

ent criteria that w
ill 

be used prior to authorising this new
 activity or m

odification to go ahead.  
 Step 2 – A

ssessing the im
pact of the new

 m
odification/activity on w

ater status 
 W

hy is it im
portant to assess the im

pact on w
ater status?  

��
To determ

ine w
hether you need to carry out the analysis in the first place: it is only if the 

new
 m

odification/activity has an im
pact on w

ater status that a derogation is needed; 
 Practical im

plem
entation can be done in tw

o stages:  
 ��

A
ssess the new

 pressures related to the new
 m

odification/activity, especially the im
pact 

on w
ater abstraction and pollution; 

��
A

ssess im
pact of these pressures in term

s of likely changes in the ecological quality or 
quantity of w

ater (e.g. w
hen looking at alterations to the level of groundw

ater bodies).  
 �
�

A
s m

entioned above, the analysis carried out as part of Steps 1 and 2 w
ill enable 

decision m
akers to assess w

hether the procedure for obtaining derogation based 
on A

rticle 4.7 should be initiated. A
 procedure should be initiated if the proposed 

new
 m

odification/activity has a negative im
pact on w

ater status and if the new
 

activity is sustainable. The steps that follow
 include all the tests that w

ill need to 
be carried out in order to justify a derogation based on A

rticle 4.7.  
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  Step 3 – Identifying practical m
easures to m

itigate the adverse effects 
 W

hy consider w
hether practical m

easures can be taken to m
itigate the adverse 

effects?  
A

rticle 4 (a) specifies that M
em

ber S
tates should ensure that all practical steps are taken to 

m
itigate the adverse im

pact on w
ater body status. W

hether those steps (or m
easures) are 

practical or not w
ill depend on them

 being both technically and financially feasible. 
 Practical im

plem
entation of this step w

ill include:  
 ��

D
efine a range of practical m

itigation m
easures based on their:  

o 
Technical feasibility w

ithin the tim
efram

e considered (e.g. 6 years or 12 years if one 
tim

e derogation is used);  
o 

Financial feasibility, based on their costs vs. available financial resources.  
��

A
nalyse the likely im

pact of these m
itigation m

easures on the status of the concerned 
w

ater body (quantity, quality, ecology); 
��

A
ssess the total costs of m

itigation m
easures.  

 �
�

A
n A

rticle 4.7 derogation can only be justified if all practical m
itigation m

easures 
have been taken. In addition, this Step w

ill contribute to predicting the w
ater 

status 
of 

the 
w

ater 
body 

follow
ing 

the 
introduction 

of 
practical 

m
itigation 

m
easures and assessing their total costs, so that they can be incorporated into 

the river basin m
anagem

ent plan.  
 Step 4 – Identifying the broader im

pacts on other w
ater bodies 

 A
rticle 4.8 requires M

em
ber S

tates to ensure that the new
 m

odification/activity does not 
perm

anently exclude or com
prom

ise the achievem
ents of the D

irective’s objectives in other 
w

ater bodies. A
nalysing the likely im

pact on other w
ater bodies m

ay be m
ore difficult than 

analysing the im
pact on the local w

ater body (as per Step 2), as it requires a good 
understanding of the functioning of the hydrological cycle w

ithin the river basins and the 
biophysical relationships betw

een w
ater bodies. For exam

ple, it w
ill require understanding 

the im
pact of installing a dam

 supplying w
ater to an urban area in the upstream

 part of a river 
on the w

ater status of the river’s estuary, 50 kilom
etres dow

nstream
. 

W
hy identify the im

pact on other w
ater bodies?  

 Practical im
plem

entation of this step w
ill require:  

 ��
A

ssessing the likely im
pact of the new

 m
odification/alteration/activity on the status of 

other w
ater bodies w

ithin the sam
e river basin district before m

itigation m
easures;  

��
A

ssessing the likely im
pact of the new

 m
odification/activity w

ith m
itigation m

easures.  
 �
�

If the new
 m

odification/activity is likely to have a significant im
pact on other w

ater 
bodies even if m

itigation m
easures are im

plem
ented, then A

rticle 4.7 cannot apply 
and the m

odification or new
 activity cannot be im

plem
ented. The contrary leads to 

continuing the analysis and applying the follow
ing tests. 
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 Step 5 – A
ssessing the reasons for the new

 m
odification/activity 

 C
an over-riding public interest be invoked as a reason for the new

 
m

odification/activity? 
A

rticle 4.7(c)) refers to m
odifications that are of over-riding public interest. H

ow
ever, this 

concept is not defined in the D
irective. S

im
ilarly to w

hat is specified in the H
abitats D

irective, 
it m

ay cover issues of hum
an health and hum

an safety or other im
perative reasons of social 

or econom
ic nature. M

aking the concept of over-riding public interest practical is difficult. K
ey 

elem
ents that m

ay be considered for doing so include: 
 ��

E
nsuring that the new

 m
odification/activity is prim

arily to fulfil public interests, i.e. not 
solely in the interest of private com

panies or individuals; 
��

The interest m
ust be over-riding, i.e. not all types of public interest can apply. In this 

context, it is reasonable to assum
e that it m

ust be a long-term
 interest. This tim

e issue is 
coherent w

ith A
rticle 4(8) that stresses the need to ensure that im

provem
ents in the 

status of other w
ater bodies cannot be perm

anently com
prom

ised. 
��

The proposed new
 m

odification/activity aim
s at protecting fundam

ental values for citizens' 
lives and society (e.g. health, safety), w

ithin the fram
ew

ork of fundam
ental policies for the 

S
tate and society.  

 Practical im
plem

entation of this step w
ill require analysing the follow

ing:  
 ��

A
ssessing w

hether the new
 m

odification/activity is in society’s long-term
 interest;  

��
A

ssessing w
hether it aim

s at protecting fundam
ental values for citizens and society. 

��
A

ssessing w
hether the new

 m
odification/activity fulfils a public service obligation;  

 N
ote that for the analysis of the long-term

 interest, prospective analysis sim
ilar to w

hat is 
perform

ed for the developm
ent of the base line scenario m

ay be undertaken. C
learly, the 

analysis w
ill need to be in proportion w

ith the im
portance of the new

 m
odification/activity in 

term
s of its econom

ic im
pact, its im

pact on the quality of w
aters and of the environm

ent and 
on sustainable developm

ent.  
 �
�

If the new
 m

odification/activity is not justified by over-riding public interest, then 
A

rticle 4.7 cannot applied except if the benefits of achieving the D
irective’s 

objectives are outw
eighed by the benefits of the new

 m
odification/activity to 

hum
an health, hum

an safety or sustainable developm
ent (as per analysis in Step 6 

below
). 

 Step 6 – C
om

paring the benefits of the new
 m

odification/activity w
ith the benefits of 

avoiding deterioration of w
ater status 

 D
o the benefits of the new

 m
odification/ activity outw

eigh those of m
eeting the w

ater 
quality objectives of the D

irective?  
A

rticle 4.7(c) specifies that even if the new
 m

odification/activity is not of over-riding public 
interest, a derogation based on A

rticle 4.7 could still be obtained if the benefits of the new
 

m
odification/activity in term

s of hum
an health, hum

an safety or sustainable developm
ent 

outw
eigh the benefits of achieving the objectives of the D

irective in term
s of w

ater status.  
 Practical im

plem
entation of this step w

ill require:  
 ��

Investigating issues sim
ilar to those considered in analysing the “sustainability status” of 

new
 activities as per Step 1 of this analysis. These include: im

provem
ent in hum

an 
health, im

provem
ents in hum

an safety (e.g. in the case of flood protection projects), 
increase in econom

ic activity or production. 
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  ��
Assessing the foregone benefits resulting from

 the failure to achieve the environm
ental 

objectives of the D
irective, based on the evaluation of the environm

ental, econom
ic and 

social w
ater-related benefits. In both cases, it should be attem

pted to quantify and 
express benefits or foregone benefits in m

onetary term
s so as to m

ake both parts of the 
analysis com

parable. In m
any cases, how

ever, it w
ill be difficult to express all benefits or 

foregone benefits in m
onetary term

s. Thus, the different benefits and im
pacts should be 

presented, w
hether in m

onetary term
s, quantified or assessed qualitatively, in a m

ulti-
dim

ensional table.  

�
�

If the benefits of the new
 m

odification/activity outw
eigh the foregone benefits 

from
 im

proved w
ater status, then an A

rticle 4.7 derogation can be invoked.  
 Step 7 – C

om
paring w

ith alternatives that serve the sam
e beneficial objectives 

 C
an alternatives serve the sam

e beneficial objectives w
ith a significantly low

er 
environm

ental im
pact?  

A
rticle 4.7(d) sets as a condition that a derogation can only be obtained if the beneficial 

objectives to be obtained by the new
 m

odification cannot be achieved by other m
eans w

ith a 
significantly low

er environm
ental im

pact, due to reasons of technical feasibility or 
disproportionate costs. This analysis w

ill be sim
ilar to that carried out for designating heavily 

m
odified w

ater bodies.  
 Practical im

plem
entation of this step w

ill require:  

 

 ��
Identifying the alternative options that provide the sam

e beneficial objectives. These m
ay 

include local alternatives (e.g. pum
ping groundw

ater from
 an adjacent aquifer instead of 

building a dam
 on a river for supplying w

ater to an urban area), or regional and national 
options (e.g. supplying electricity from

 a w
ind pow

er station in other parts of the country 
instead of building an hydro-pow

er plant on a river). A
 w

ide range of cost-effective 
options should be considered, and not only infrastructure developm

ent that m
ay be 

easier to analyse; 
��

C
om

paring the environm
ental im

pact of the new
 m

odification w
ith that of alternatives. A

s 
a first step, a qualitative assessm

ent of the m
ain environm

ental issues is required. A
 

sim
ple table m

ay be prepared com
paring the new

 m
odification and the proposed 

alternatives from
 the point of view

 of their environm
ental im

pact on w
ater, air, soils, 

biodiversity, landscape, etc. In som
e cases, it m

ay be possible to quantify the physical 
im

pacts on specific m
edia, and to transform

 them
 into m

onetary (thus com
parable) 

values; 
��

Estim
ating the costs of the new

 m
odification versus that of alternative options. These 

costs include investm
ent costs, operation and m

aintenance costs, and any foregone 
benefit that m

ay result from
 changes in econom

ic activities linked to the alternatives or 
proposed m

odification. A
s the lifetim

e of the activity and proposed alternatives are likely 
to vary, all costs need to be annualised and com

puted in net present values. 
 

�
�

If 
the 

new
 

m
odification 

has 
no 

alternative 
w

ith 
significantly 

low
er 

environm
ental im

pact, then a derogation based on A
rticle 4.7 can be sought. 
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 Inform
ation and A

pproaches to U
ndertaking the Steps 

  ��
Q

ualitative description of the situation or im
pact. In cases w

here it is difficult to quantify 
specific variables (e.g. a change in landscape), a qualitative description of a change is 
adequate;  

��
Assessm

ent of functional im
pacts (changes in services provided or functions linked to 

w
ater bodies). C

hanges in services provided or functions linked to w
ater bodies can 

serve as good proxy to changes in benefits or foregone benefits linked to a m
odification 

or new
 activity;  

The different steps presented above require a w
ide range of inform

ation, expertise and 
know

ledge on the biophysical (e.g. assessing the im
pact of the new

 activity on the status of 
the concerned w

ater body), econom
ic (e.g. assessing costs and im

pact on econom
ic 

sectors) and social issues. A
lthough one m

ay attem
pt to quantify as m

uch as possible the 
different elem

ents to be investigated, this w
ill often not be possible and m

ost of the tests and 
questions presented above therefore needs to aggregate a w

ide range of quantitative and 
qualitative inform

ation. A
pproaches that can be used to gather this inform

ation include: 
 ��

C
onsultative 

Forum
. 

Involving 
stakeholders 

for 
providing 

inform
ation 

and 
their 

assessm
ent of various alternatives and options. This approach, that takes account of 

social issues and cultural/local perceptions, is clearly in line w
ith the encouragem

ent to 
involve all interested parties as spelled out in A

rticle 14 of the W
ater Fram

ew
ork 

D
irective;  

��
Expert G

roup Panels. Involving a (subjective but w
ell-justified and transparent) technical 

assessm
ent of alternative options by a m

ulti-disciplinary team
 of experts; and 

��
Econom

ic assessm
ents. G

ood for com
paring the costs of different alternatives for 

delivering the beneficial objectives considered, for com
paring the benefits and foregone 

environm
ental benefits linked to new

 activities, for com
paring (w

hen m
onetary valuation 

possible) the environm
ental im

pact of different options.  
 The involvem

ent of stakeholders and of experts panel groups is particularly im
portant to 

assess issues that are m
ulti-dim

ensional and that cannot be sum
m

arised into a single 
variable or figure. This is particularly true for assessing:  

��
W

hether the benefits from
 the proposed m

odification or activity are higher (or better 
valued) than the degradation to w

ater bodies (Step 6); and  
��

W
hether the proposed m

odification or new
 activity is indeed better than possible 

alternatives (Step 7), i.e. how
 to interpret the notions of significantly better environm

ental 
option and disproportionate costs. 

 ��
E

xisting trade-offs betw
een social, econom

ic and environm
ental issues and deciding 

w
hether a new

 activity is sustainable (Step 1);  
��

W
hether the m

odification or new
 activity can be justified on over-riding public interest 

grounds (Step 5);  

 Table D
2a.2 sum

m
arises the general types of inform

ation required for the different steps of 
the analysis supporting the use of A

rticle 4.7 and A
rticle 4.8. The table stresses the m

ulti-
disciplinary approach required for assessing w

hether the use of derogation under these 
articles is indeed justified.  
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  Table D
2a.2 – Inform

ation N
eeded for U

ndertaking the Steps 

Type of inform
ation 

Environm
ent 

Econom
ic 

Social 
D

escribe m
odification 

or activity 
 

 
 

A
ssess sustainability 

 
 

 
 

D
escribe the 

m
odification or new

 
activity and its 
im

pact 
A

ssess im
pact on 

w
ater status 

 
 

 

D
efine m

itigation 
m

easures 
 

 
 

Identify m
itigation 

m
easures and their 

im
pact 

A
ssess im

pact of 
m

itigation m
easures on 

w
ater status 

 
 

 
 

A
ssess im

pact on inter-connected w
ater 

bodies 
 

 

A
ssess overriding 

public interest 
 

 
 

 
 Justify the 
m

odification or new
 

activity 
 

B
enefits of activity 

versus foregone 
benefits 

 
 

 
 

e.g. econom
ic 

instrum
ents 

 
 

C
om

pare 
environm

ental im
pact 

 
 

 C
om

pare the 
m

odification or new
 

activity w
ith 

alternative options 
for providing 
beneficial objectives 
 

 C
om

pare costs 
 

 

 

Steps in the assessm
ent 

Technical 
 

 

  
 

Identify technically 
feasible alternatives 

  
W

hen m
onetary 

values available
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 A
N

N
EX D

2b C
onsideration of the Possible A

ppraisal Techniques Involved in the 
D

esignation Process for H
eavily M

odified W
ater B

odies 

1.0 
Purpose 

 1.1 
This paper is intended as guidance for the case studies being undertaken on H

eavily M
odified 

W
aterbodies (H

M
W

) (W
FD

 C
IS

 G
uidance D

ocum
ent N

o. 4). It is anticipated that the experience 
gained from

 the case studies w
ill inform

 the developm
ent of C

om
m

on Im
plem

entation S
trategy 

G
uidance.  

 1.2 
The designation of w

ater bodies as heavily m
odified involves the use of tests specified in A

rticle 
4(3) of the W

ater Fram
ew

ork D
irective. This paper considers som

e of the options available to 
inform

 this decision m
aking process. 

      

 ��
S

econdly, if uses are significantly affected, then a review
 of other better options for providing 

the specified use should be undertaken by investigating issues of technical feasibility, 
environm

ental im
pact (better environm

ental options) and costs (disproportionate costs) of 
these options. 

2.4  
There are different appraisal techniques, w

hich could help in the designation process by providing 
a system

atic w
ay of analysing and reporting designation decisions. E

xam
ples of techniques that 

m
ay be chosen (independently or com

bined) include: 

��
Q

ualitative description of the situation - appropriate for circum
stances w

here the situation 
is clear cut (refer to H

M
W

 paper 5 ”pressures and physical alterations”, N
o 11 negative list; 

                                                

1.3 
The paper has been produced by the representatives from

 the H
M

W
 and E

conom
ics w

orking 
group. It has been discussed and approved by the H

M
W

 W
orking G

roup.  

2.0 
Introduction 

2.1 
The designation process of heavily m

odified w
ater bodies starts w

ith the identification of those 
w

ater bodies, w
hich are substantially changed in character as a result of physical alterations by 

hum
an activity (see H

M
W

 paper 3 (strategy)). This identification step does not require the use of 
econom

ic assessm
ent. 

2.2  
Follow

ing this initial identification step, tw
o tests are proposed in A

rticle 4(3) for the designation of 
heavily m

odified w
ater bodies.  

��
Firstly, it is necessary to assess w

hether there are significant adverse effects on specified 
uses, w

hich w
ould result from

 the necessary m
itigation m

easures required to achieve good 
ecological status for the w

ater bodies considered; 

 2.3  
In practical term

s, a very large num
ber of w

ater bodies w
ill have to be assessed for possible 

designation as H
M

W
 over the period until 2009

12. It w
ill therefore be im

portant to ensure that the 
m

ethods used for the designation process are sim
ple and pragm

atic. M
oreover, it is im

portant to 
develop appropriate options so that the com

plexity of the assessm
ent m

ethodology can be m
ade 

proportionate to the circum
stances. 

 

 

 
12  H

ow
 to identify w

ater bodies (based on w
hich criteria, w

hich scale, etc) still needs to be discussed and agreed in the context 
of the C

om
m

on Im
plem

entation Strategy activities. The chosen approach is likely to influence the total num
ber of w

ater bodies 
w

ithin a river basin, and thus the total num
ber of heavily m

odified w
ater bodies to be designated.  
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��
C

onsultative forum
 - involving a participatory approach to identifying w

hether foreseen 
im

pact on uses is indeed considered as significant. This approach, that takes account of 
social issues and cultural/local perceptions, is clearly in line w

ith the encouragem
ent to 

involve all interested parties spelled out in A
rticle 14 of the D

irective; 

��
A

ssessm
ent of the functional im

pacts - providing an assessm
ent of the im

pact upon the 
"use(s)" in term

s of changes in services provided or functions linked to the w
ater body; 

  

 

A
rticle 4(3)(a) 

  ��
Expert group panels - involving a (subjective but w

ell-justified and transparent) technical 
assessm

ent of the options by a m
ulti-disciplinary team

 of experts; 
 

��
Econom

ic assessm
ents - by com

paring costs of different alternatives for delivering the 
beneficial objectives considered, or by com

paring costs and benefits of options. 
 

3.0  
H

M
W

 D
esignation test “Significant A

dverse effects upon specified uses” - A
rticle 4(3)(a) 

(ii - v) 

 

the changes to the hydrom
orphological characteristics of that body w

hich w
ould be necessary for 

achieving good ecological status w
ould have significant adverse effects on: …

…
.[specified uses] 

 3.1 
This test requires consideration of the context and scale of the effects on the listed activities (uses) 
w

hich w
ould result from

 necessary changes to achieve good status. There is no obvious w
ay in 

w
hich a single value could be considered significant. The assessm

ent of significance w
ill, by 

necessity, be based on the context and scale of the m
odification to the w

ater body. 

 

 �� ��
It m

ay be possible to assess the econom
ic im

pact resulting from
 necessary changes to 

achieve good status. Thus, the econom
ic benefits (in €) linked to the use of w

ater under the 
present situation are com

pared w
ith the econom

ic benefits (in €) that w
ould be obtained from

 
the required change in use. 

  3.2  
S

im
ple qualitative descriptive m

ethods w
ould be appropriate w

here: 

��
The adverse effects on uses are relatively sm

all in relation to the specified use (clearly not 
significant); or 

��
The adverse effects on uses are large and clearly prejudice their viability (clearly significant). 
This is particularly relevant w

hen necessary changes to achieve good status im
ply the 

cessation of specific uses, functions and related hum
an activities. 

 
3.3 

There m
ay be a num

ber of circum
stances w

here the scale of adverse effect is m
ore finely 

balanced. U
nder these circum

stances, it is appropriate to undertake a quantitative assessm
ent of 

the im
pacts to the use to justify their significance. S

im
ple and consistent tools and approaches m

ay 
therefore be required to assess the significance of im

pacts upon uses. This could include the 
follow

ing approaches. 
 

A
n assessm

ent can be carried out of the change in use and function (e.g. the reduction in the 
quantity of hydro-pow

er that can be generated from
 a hydro-pow

er schem
e). This can provide 

a first and robust quantification of the resulting change in use; 
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    3.4  
In both cases, relative values are preferred to absolute values for discussing the issue of 
significance. For exam

ple, a reduction of an irrigated area by 100 ha can be considered as 
significant as com

pared to a total irrigated area of 105 ha, but not significant as com
pared to a total 

area of 120,000 ha. This clearly m
akes the choice of the denom

inator of the relative value of 
particular im

portance (i.e. to identify the scale of the use to be considered). The inform
ation 

obtained can be fed to a consultative forum
 or group of experts for deciding w

hether changes are 
indeed considered as significant.  

 4.0 
H

M
W

 designation test “Significant A
dverse effects upon the w

ider environm
ent” - A

rticle 
4(3)(a)(i) 

A
rticle 4(3)(a) 

the changes to the hydrom
orphological characteristics of that body w

hich w
ould be necessary for 

achieving good ecological status w
ould have significant adverse effects on: …

…
. 

  
(i) the w

ider environm
ent 

 
4.1 

C
hanges in the hydro-m

orphological characteristics of a given w
ater body m

ay have significant 
im

pact on the w
ider environm

ent, for exam
ple:  

 

  
4.2 

W
here the m

odified w
aterbody could be designated under another D

irective such as the H
abitats 

D
irective, it is assum

ed that the D
irective w

ith the highest standards w
ill apply. If a H

M
W

 w
as 

designated under the H
abitat and S

pecies D
irective, it w

ould not be appropriate to consider 
m

itigation 
m

easures 
required 

to 
achieve 

good 
status, 

if 
this 

com
prom

ised 
the 

reason 
for 

designation.  

4.3 
A

s for the previous test on the significance of adverse effects on uses, there m
ay be a need to 

quantify such changes. H
ow

ever, to provide m
eaningful quantification of changes in values of 

landscape or biodiversity is likely to be difficult and a source of controversy (e.g. a reduction by 
20%

 of the hedge row
s of a given landscape clearly does not reduce the value of the landscape by 

20%
). 

C
onsequently, 

the 
qualitative 

assessm
ent 

of 
changes 

is 
the 

preferred 
option. 

The 
inform

ation obtained could also be fed to a consultative forum
 or group of experts for deciding 

w
hether changes are indeed considered as significant. 

  

��
The restoration of flood plains m

ay threaten a specific landscape and biodiversity that has 
developed over the years as a result of the elim

ination of the floods in the riparian zones and 
form

er floodplains;  

��
The rem

oval of a dam
 that m

ay lead to the elim
ination of w

etlands that have developed in 
connection to the w

ater storage. 
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 5.0 
 D

esignation test: “B
eneficial O

bjects” A
rticle 4(3)(b) 

 
the beneficial objectives served by the artificial or m

odified characteristics of the w
ater body 

cannot, for reasons of technical feasibility or disproportionate costs, reasonably be achieved by 
other m

eans, w
hich are a significantly better environm

ental option. 
 

 
5.2  

Thus, there are three aspects to this test. A
lternative m

eans to achieve the existing "w
ater use" (or 

uses) m
ust: 

 
��

be technically

5.1  
This part of the article requires consideration of w

hether there are better environm
ental options for 

delivering the beneficial objectives served by the artificial/m
odified characteristics. H

ow
ever, 

identification of better environm
ental options is constrained by consideration of reasonableness 

that is m
ade operational through tw

o elem
ents: technical feasibility and level of costs.  

 feasible; 13 
��

achieve significantly better environm
ental option; 

��
not be disproportionately costly. 

  
Significantly better environm

ental option 
 5.3 

R
eaching an agreed understanding of the m

eaning of significantly better environm
ental options 

has proved difficult. Tw
o interpretations of the D

irective's requirem
ents have been proposed. 

 
��

The 
assessm

ent 
should 

only 
consider 

local 
alternatives 

associated 
w

ith 
the 

w
ater 

environm
ent. This m

ay be consistent w
ith the W

ater Fram
ew

ork D
irective per se, but not w

ith 
the overall issues of sustainability as prom

oted in E
U

 and national sustainable developm
ent 

strategies; 
 ��

5.4 
The w

ider interpretation involves looking at not only w
ater, but also air, soils, bio-diversity or 

landscape issues. This ensures alternative options are not better options from
 a purely w

ater point 
of view

 leading to replacing w
ater problem

s by other environm
ental problem

s (this m
ay be the case 

for exam
ple if navigation is replaced by road transport). In the case of w

ater, options have to 
account for the im

provem
ent in w

ater quality resulting from
 the restoration to good ecological 

status in the heavily m
odified w

ater body considered. 
 5.6 

In som
e cases, the quantification of the physical im

pacts of the existing use and alternatives m
ay 

be possible. S
uch im

pacts m
ay be transform

ed into m
onetary (and thus com

parable) values.  

 5.7 
Three possible approaches to assessing w

hether costs are disproportionate are described: 

                                                

A
 

w
ider 

interpretation 
requires 

consideration 
of 

local 
alternatives 

and 
regional/national 

alternatives that m
ay provide the sam

e service/function (e.g. replacing navigation w
ith road or 

rail transport, replacing hydropow
er w

ith nuclear or w
ind energy) and investigating the im

pact 
of these options on a w

ide range of environm
ental concerns.  

 5.5 
A

s a first approach, a qualitative assessm
ent of the m

ain environm
ental issues is required. A

 
sim

ple table m
ay be prepared com

paring the existing use and the proposed alternatives from
 the 

point of view
 of their environm

ental im
pact.  

 

D
isproportionate costs  

13  Technical feasibility is put here as the first check, as assessing the environm
ental im

pact of options that are not technically 
feasible is clearly of no use.  
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��

com
parison of costs of alternatives; 

��
com

parison of overall costs and benefits of m
odifications and alternatives; and 

��
costs versus ability to pay. 

 
 

A
ll three approaches could be considered in the case studies.  

 
C

om
parison of cost alternative 

5.8 
The concept of disproportionate costs can be assessed by com

paring the existing costs of 
delivering the use, service or beneficial objective, w

ith the costs of alternative options. The m
ain 

cost elem
ents that are to be considered include:  

 
��

For the existing situation: operation and m
aintenance costs, but also replacem

ent costs 
(principal and interest paym

ent); 
 ��

For each option/alternative: capital costs (principal and interest paym
ent), operation and 

m
aintenance costs, and possible foregone benefits from

 changes in econom
ic activities 

resulting 
from

 
the 

option 
(e.g. 

reduction 
in 

agricultural 
production 

resulting 
from

 
the 

developm
ent of a retention area as an alternative to dykes for preventing floods) 

 
C

osts versus ability to pay 
5.9  

A
ssessing costs of alternatives w

ith ability to pay. A
lthough ability to pay is not directly a 

designation process issue, it can be a useful w
ay to assess different alternatives serving the sam

e 
beneficial objectives.  

 
C

om
parison of overall costs and benefits 

5.10 C
om

paring the overall costs and benefits of the existing m
odification. This assessm

ent ensures 
that the m

odification provides an overall net benefit to society, and is m
ore consistent from

 an 
econom

ic perspective than the tw
o tests (com

paring environm
ental im

pacts and the costs of 
alternatives separately) proposed above.  

 
G

eneral considerations 
5.11 The econom

ic appraisal of the alternative m
odifications w

ill need to consider in priority: 
 

��
The best practice techniques custom

arily used for each type of m
odification (e.g. flood 

defence, navigation etc.) to ensure environm
ental im

pacts of alternatives are properly 
com

pared; 
 ��

The m
ost cost-effective alternatives, i.e. those that provide the sam

e service at the low
er 

costs. 
 5.12 In som

e situations, local cost inform
ation m

ay be collected for com
paring alternatives. In other 

situations (e.g. w
hen com

paring the costs of hydropow
er as com

pared to other energy sources), or 
as a first step/proxy, benchm

ark inform
ation available at regional, national or E

uropean scales can 
be used. 

 5.13 To ensure cost inform
ation betw

een existing m
odifications and options can be com

pared, and 
because of the likely different life tim

es and tem
poral distributions of costs, all costs have to be 

annualised using standard discounted cash flow
 analysis and appropriate discount rates. 

D
escriptive or quantitative m

ethods 
5.14 It is considered that in m

any circum
stances the A

rticle 4(3)(b) test can be addressed by describing 
the m

odification, its use and the consequences of its rem
oval. W

here such a descriptive analysis is 
insufficient to reach a determ

ination, further quantification and assessm
ent of econom

ic variables 
analysis should be undertaken until a determ

ination is possible.  
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  5.15 It is clear that it w
ill not be possible to define clearly w

here the boundaries betw
een qualitative and 

quantitative assessm
ent should be draw

n. The application of the designation test to the case 
studies w

ill provide a better understanding of the situations and conditions under w
hich general 

and qualitative descriptions are considered sufficient. These decisions w
ill also be a m

atter of local 
expert judgem

ent. C
onsequently, it w

ill be im
portant to ensure that the decisions are m

ade in a 
transparent and objective m

anner. The process of designation w
ill be part of the R

iver B
asin 

M
anagem

ent P
lanning process. D

esignation decisions w
ill consequently be subject to the A

rticle 
14 requirem

ents for active involvem
ent of all interested parties as w

ell as the form
al consultation 

requirem
ents.  

 5.16 The inform
ation obtained on the environm

ental im
pact and costs of alternatives could be fed to a 

consultative forum
 or group of experts for deciding w

hether costs of alternatives are indeed 
considered as disproportionately high as com

pared to the costs of the existing m
eans. 

  6.0 
Tim

etable and R
iver B

asin Planning  
 6.1  

H
M

W
 should be provisionally identified by 2004 as part of the characterisation of river basin 

districts required by A
rticle 5. A

s specified above, this only requires the identification of those w
ater 

bodies, w
hich are substantially changed in character as a result of physical alterations by hum

an 
activity. The identification step does not include any econom

ic assessm
ent and the designation 

tests should not be considered at this stage. 
 6.2 

The designation tests should be considered as part of the R
iver B

asin M
anagem

ent P
lanning 

process to be com
pleted by 2009. H

ow
ever, the logistics of the plan w

ill require the consideration 
of the designation tests early during the planning process. Indeed, the designation tests m

ust be 
com

plete in tim
e to allow

 for the identification of the program
m

es of m
easures required to deliver 

good ecological potential in the m
ost cost-effective w

ay. The recom
m

ended date for the com
pletion 

of the designation tests w
ill build on the w

ork of the Econom
ics and the G

ood Practice in R
iver 

Basin Planning w
orking groups. 

 6.3 
In the context of the preparation of the R

iver B
asin M

anagem
ent P

lan, it is im
portant to ensure 

com
pliance w

ith A
rticle 4.8. This requires M

em
ber S

tates to ensure that the designation of specific 
w

ater bodies as heavily m
odified does not perm

anently exclude or com
prom

ise the achievem
ent of 

the objectives of the D
irective in other bodies of w

ater w
ithin the sam

e river basin district, and is 
consistent w

ith the im
plem

entation of other C
om

m
unity environm

ental legislation. W
here failure to 

com
ply w

ith A
rticle 4.8 is predicted, then the body of w

ater cannot be classified as heavily m
odified 

and should reach good ecological status. 
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 7.1  
A

 com
m

on appraisal fram
ew

ork for designating heavily m
odified w

ater bodies across E
urope is 

presented in Figure 1. A
lthough the different steps of this fram

ew
ork are valid for all situations, the 

level of analysis and the need for quantification and econom
ic assessm

ent is likely to be variable, 
to take account of differences of the m

odification exam
ined and its im

portance at the local and 
national scale.  

   7.5 
To assist in the reporting of the case studies a standard form

at is provided (Table 2). This table 
lists the range of issues and inform

ation that m
ay be considered through the designation process. 

C
learly, not every cell of the table needs to be com

pleted. This is particularly the case for 
com

paring the environm
ental im

pact of the m
odification w

ith alternatives: som
e environm

ental 
im

pacts w
ill be described qualitatively, w

hile others w
ill be quantified in term

s of physical changes 
or in m

onetary term
s. 

 7.0 
C

onclusions 
 7.2  

The case studies w
ithin the H

M
W

 project offer the opportunity for M
em

ber S
tates to test in a 

consistent m
anner the different steps of the designation process and to assess the level of 

quantification and econom
ic assessm

ent that m
ay be required under specific situations. This w

ill 
provide valuable exam

ples of how
 the process of addressing the designation tests can be 

undertaken, and m
ay allow

 the identification of types of analysis adapted to types of situations.  
 

The follow
ing issues should be considered: 

 
��

Identification of m
ethods and procedures to m

ake decisions;  
��

C
onsideration and testing of relevant m

ethods for evaluating the im
pact of changes to natural 

conditions in term
s of changes in uses, functions, econom

ic benefits;  
��

A
ssessm

ent of disproportionate costs in term
s of: (a) com

parison of costs of alternatives; (b) 
com

parison of overall costs and benefits of m
odifications and alternatives; (iii) costs versus 

ability to pay; 
��

C
onsideration of w

ho should be involved (e.g. consultation forum
, experts groups) during the 

designation process. 
 

7.3 
In 

m
any 

cases 
full 

scale 
econom

ic 
assessm

ent 
w

ill 
not 

be 
necessary 

and 
descriptive 

m
ethodologies m

ay be sufficient for sound judgem
ents to be m

ade. The use of econom
ic appraisal 

m
ethodologies should them

selves be proportionate, and used w
here such econom

ic assessm
ent 

is likely to im
prove decision-m

aking. It w
ill then be im

portant to ensure adequate econom
ic 

inform
ation is collected at the right spatial scale (i.e. linked to the beneficial objective and use) so 

the econom
ic assessm

ent can be perform
ed in a tim

ely m
anner.  

7.4 
Table 1 attem

pts to provide prelim
inary G

uidance for the type of approach that m
ay be required 

under different situations. H
ow

ever, Table 1 is to be taken cautiously for tw
o reasons:  

 (i) the content of the table is to be refined and validated through the process of designating w
ater 

bodies in the different case studies developed by the H
W

M
 group;  

 (ii) the designation of heavily m
odified w

ater bodies can be part of an iterative process that 
alternate discussion w

ith stakeholders and further analysis if required/no consensus is obtained 
on the answ

er to the specific tests that are part of the designation process. 
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 Figure 1 - Flow
 chart sum

m
arising the steps required to address the A

rticle 4.3 designation tests 
          Identification of H

M
W

 

D
esignation of H

M
W

 

Preparing R
iver B

asin M
anagem

ent Plans 
��

identifying m
easures 

��
cost effectiveness analysis 

��
justification of derogation if disproportionate costs 

��
applying A

rticle 4(8): ensuring no detrim
ental im

pact on other w
ater bodies in the sam

e river basin district 

Step I - Significant adverse effect on use (A
rt 4.3.(a)) 

Step II - C
om

parison w
ith alternatives serving the 

sam
e beneficial objectives (A

rt 4.3.(b)) 
C

an w
e identify alternatives that are technically feasible? 

A
re alternatives significantly better environm

ental options? 

A
re costs of alternatives disproportionately high? 

D
o the m

easures required for achieving good status 
have a significant im

pact on the specific use(s)? 

Yes 

N
o

Yes

Yes

Yes
N

o
N

o 

N
o 

N
atural w

ater body 
H

eavily m
odified w

ater body 
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 Table 1 - Prelim
inary G

uidance on the use of descriptive and quantitative m
ethods 

 
Test 

Q
ualitative 

assessm
ent 

Q
uantification 

of im
pact on 

use, function 

A
ssessm

ent of 
econom

ic variables 
using benchm

ark 
inform

ation (costs, 
benefits) 

A
ssessm

ent of 
econom

ic variables 
requiring specific 

m
ethodology 

Significant 
adverse effect 

If abandonm
ent of, or 

m
ajor change in, 

use/function/activity, 
or 
If very lim

ited change 
in use 

W
hen partial 

change in use, 
function 

 
W

here significance of 
change in use uncertain 

B
etter 

environm
ental 

options 

Q
ualitative 

assessm
ent for 

im
pact on different 

m
edia as basis for 

analysis  

If uncertain 
about w

hich 
option is best 

 
 

D
isproportionate 

costs 
D

escription of scale 
of costs and also 
benefits if judgem

ent / 
conclusion is clear 

N
.A

. 
N

ational / Local scale 
benchm

arking m
ay 

provide sufficient 
clarity for good 
judgem

ent  

W
here local situation 

significantly different 
from

 benchm
ark case or 

w
here other reasons for 

uncertainty exist 
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irective  

aisal m
ethods 

n use(s) 
Foreseen use w

ith good ecological status 
C

om
parison actual versus good ecological status 

A
ssessm

ent 
 

 
over, 

incom
e 

 
 

 
urn
ver, 
om

e 

Em
ploym

ent
U

se
(quantity, 
quality) 

 
Production 

Turn 
Em

ploym
ent

U
se

(quantity, 
quality) 

 
 

 
Production

Turn
over, 

incom
e 

Em
ploym

ent

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Significant im
pact on use(s) - O

verall assessm
ent 

 

natives serving the sam
e beneficial objectives

 

O
ption 1 

 
 

 
 

O
ption

2
O

ption
3

 
 

 
 

 
 

 
 

 
 

M
onetary

Q
ualitative

Physical
M

onetary
Q

ualitative
Physical

M
onetary

Q
ualitative

Physical
M

onetary

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Environm
ental im

pact - O
verall assessm

ent 
 

 
O

ption 1 
 

O
ption 2 

 
O

ption 3 
 

 
 

 
 

 
 

 
  

e 

 
 

 

 
 

 
 

233



 W
FD

 CIS G
uidance D

ocum
ent N

o. 1  
Econom

ics and the Environm
ent – The Im

plem
entation Challenge of the W

ater Fram
ew

ork D
irective 

  A
N

N
EX D

3 
List of R

eferences 

Paperback Publications 

C
om

m
ission services (20X

X
), ‘W

orking docum
ent by the C

om
m

ission services – W
ater pricing policies in 

theory and practice’, Accom
panying docum

ent to the C
om

m
unication by the C

om
m

ission C
O

M
(2000) 

477 Final. 

 A
gence de l’E

au A
rtois-P

icardie (1997), ‘Q
ualité de l’eau, tourism

e et activités récréatives: la recherché 
d’un développem

ent durable’. 
 A

gence de l’E
au A

rtois-P
icardie (2000), ‘U

n débat public sur l’E
au’.  

 B
risco (1996), ‘W

ater as an econom
ic good: The idea and w

hat it m
eans in practice’, W

orld B
ank, U

S
A

 
 B

risco (1997), ‘M
anaging w

ater as an econom
ic good: rules for reform

ers’, W
orld B

ank, U
S

A
 

 C
om

m
ission of the E

uropean C
om

m
unities (2000), ‘C

om
m

unication from
 the C

om
m

ission to the C
ouncil, 

the E
uropean P

arliam
ent and the E

conom
ic and S

ocial C
om

m
ittee – P

ricing policies for enhancing 
sustainability of w

ater resources’, C
O

M
 (2000) 477 Final. 

  D
G

 E
nvironm

ent, E
uropean C

om
m

ission w
ith support from

 the R
egional E

nvironm
ental C

enter for 
C

entral and E
astern E

urpore (2001), ‘S
ynthesis of the C

andidate C
ountry W

orkshop’, S
zentendre 

(H
ungary), 19-20 N

ovem
ber 2001 

 D
G

 E
nvironm

ent, the E
uropean C

om
m

ission (2002), ‘S
ynthesis of W

ater M
anagers W

orkshop’ 
 D

epartm
ent for Transport, Local G

overnm
ent and the R

egions (D
TLR

), the U
nited K

ingdom
 (2001), 

‘M
ulti C

riteria A
nalysis: A

 M
anual’. 

 E
cologic (1996-1998), ‘C

ountry case studies on W
ater P

ricing’, G
erm

an Federal E
nvironm

ent A
gency. 

 E
cologic (1997-1998), ‘C

ounty case studies on Sew
erage pricing’, G

erm
an Federal E

nvironm
ental 

A
gency. 

 E
C

O
TE

C
 (1996), ‘The application of the polluter pays principle in C

ohesion Fund C
ountries’, E

cotec 
R

esearch and consultancy lim
ited. 

 E
nvironm

ent A
gency (2001), ‘A

 scenario approach to w
ater dem

and forecasting’ 
 E

uropean P
arliam

ent and the C
ouncil (200),’D

irective of the E
uropean P

arliam
ent and of the C

ouncil 
2000 / 60/E

C
 establishing a fram

ew
ork for C

om
m

unity A
ction in the field of w

ater policy’. 
 E

urope of w
aters, w

ater of E
uropeans - Integration of econom

ic assessm
ent in the decision-m

aking 
process, C

onference P
roceedings, Lille 13-14 Septem

ber 2000. 
 E

uropean E
nvironm

ent A
gency (1999), ‘G

uidelines for defining and docum
enting data on costs of 

possible environm
ental protection m

easures’, Technical R
eport N

o. 27 
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   S
w

anson, Tim
othy M

, and E
dw

ard B
. B

arbier (1992), ‘E
conom

ics for the W
ilds – W

ildlife, W
ildlands, 

D
iversity and D

evelopm
ent’, E

arthscan P
ublications Ltd, London.  

Fisher, J. C
. D

., and A
. H

olt (2001), ‘Findings of a S
em

inar on Integrated A
ppraisal for W

ater Q
uality 

M
anagem

ent’, E
nvironm

ent A
gency, N

aional C
entre for R

isk A
nalysis and O

ptions A
ppraisal R

eport 
N

o 41.  
 G

arin, P
., J.D

. R
inaudo and J. R

ulhm
an (2001), ‘Linking expert evaluation w

ith public consultation to 
design w

ater policy at the w
atershed level’, P

roceedings of the W
orld W

ater C
ongress, 15-19 O

ctober 
2001, IW

A
, B

erlin. 
 H

M
 Treasury (1997), ‘A

ppraisal and E
valuation in C

entral G
overnm

ent: The G
reen B

ook’, H
M

S
O

 0 – 11 
1 560034 –5 
 M

inistère de l’A
m

énagem
ent du Territoire et de l’E

nvornnem
ent (France) and D

G
 E

nvironm
ent, the 

E
uropean C

om
m

ission (2001), ‘W
hich role for econom

ics in im
plem

enting the W
ater Fram

ew
ork 

D
irective? - Issues, options and progress’, S

ynthesis of the stakeholders w
orkshop 22 M

ay 2001, 
B

russels. 
 M

inistère de l’A
m

énagem
ent du Territoire et de l’E

nvornnem
ent (France) and D

G
 E

nvironm
ent, the 

E
uropean C

om
m

ission (2002), ‘S
ynthesis of Lille’ 

 O
E

C
D

 (1997), ‘W
ater subsidies and the environm

ent’ 
 O

E
C

D
 (1999), ‘H

andbook of Incentive M
easures for B

iodiversity – D
esign and Im

plem
entation’, O

E
C

D
. 

 O
E

C
D

 (1999), ‘R
eport on household w

ater pricing in O
EC

D
 countries’ 

O
E

C
D

 (1999), ‘R
eport on agricultural w

ater pricing in O
EC

D
 countries’ 

O
E

C
D

 (1999), ‘R
eport on industrial w

ater pricing in O
EC

D
 countries’ 

 R
inaudo, J.D

. and P
. G

arin (2002), ‘P
articipatio du public et planification de la gestion de l’eau: noveaux 

enjeux et elem
ents de m

éthode. A
ctes de la C

onférence D
irective C

adre et eaux souterraines’, 13 et 14 
M

ars 2002, S
H

F, P
aris.  

 R
ogers, B

hatia and H
uber (1997), ‘W

ater as S
ocial and econom

ic good: H
ow

 to put the principle into 
practice?’, R

eadings of W
R

M
 C

ourse, W
orld B

ank 
V

R
O

M
, N

etherlands M
inistry of H

ousing, S
patial P

lanning and the E
nvironm

ent (1994), ‘M
ethod for 

E
nvironm

ental C
osting – B

ackground docum
ent’, R

eport N
o. 1994/1, E

nvironm
ental M

anagem
ent 

P
ublications S

eries 
 ‘P

ricing w
ater – E

conom
ics, E

nvironm
ent and S

ociety’, C
onference P

roceedings, S
intra 6-7 S

eptem
ber 

1999 
 S

kourtos, M
. S

., A
. K

ontogianni, I. H
. Langord, I. J. B

atem
an and S

. G
eorgiou (2000), ‘Integrating 

stakeholder analysis in non-m
arket valuation of environm

ental assets’, C
E

S
S

I W
orking P

aper G
E

C
 

2000-22.  
  Tietenberg, T. (1996), ‘E

nvironm
ental and R

esource E
conom

ics’, 4
th edition, H

arper C
ollins 

 U
K

 W
ater Industry R

esearch Ltd/E
nvironm

ent A
gency (1997), ‘Forecasting w

ater dem
and com

ponents – 
B

est practice m
anual’, R

eport reference no. 97/W
R

/07. 
Proceedings of the Lille III C

onference (forthcom
ing) 
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irective?’ 
 V

an W
ijngaarden, M

. (2002), ‘D
isproportionate costs in the designation of H

eavily M
odified W

ater 
B

odies; exam
ples from

 the N
etherlands’.  

 G
uidelines 

 E
uropean C

om
m

ission – D
G

 E
nvironm

ent (1999), ‘ G
uidelines on costing environm

ental policies’ 
 E

uropean E
nvironm

ent A
gency (1999), ‘G

uidelines for defining and docum
enting data on costs of 

possible environm
ental protection m

easures’, Technical R
eport N

o. 27 
 H

M
 Treasury (1997), ‘A

ppraisal and E
valuation in C

entral G
overnm

ent: The G
reen B

ook’, H
M

S
O

 0 – 11 
– 560034 – 5 
 U

.S
. E

nvironm
ental P

rotection A
gency (2000), ‘G

uidelines for P
reparing E

conom
ic A

nalyses’ 
 V

R
O

M
, N

etherlands M
inistry of H

ousing, S
patial P

lanning and the E
nvironm

ent (1999), ‘C
osts and 

B
enefits in environm

ental policy’, R
eport N

o. 1999/1 
 W

ebsites 

http://europa.eu.int/eurostat.htm
l - E

urostat 
 http://eea.eu.int - E

uropean E
nvironm

ent A
gency 

 http://w
w

w
.epa.gov - U

S
 E

nvironm
ental P

rotection A
gency or 

http://yosem
ite1.epa.gov/ee.epa/eed.nsf/pages/guidelines for the G

uidelines for Preparing Econom
ic 

Analyses 
 http://eaufrance.tm

.fr 
 A

ll final reports from
 the different scoping and testing activities undertaken in the context of the 

developm
ent of the econom

ics G
uidance D

ocum
ent are available on this w

ebsite.  
 http://w

w
w

.ifen.fr/pages/4eaulit.htm
#65 - The A

rtois P
icardie R

iver B
asin A

gency. 
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A
nnex E – R

esults of Scoping and Testing in Pilot R
iver Basins 
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IN

TR
O

D
U

C
TIO

N
 

 This A
nnex presents the activities and projects undertaken by experts from

 different river basins and 
countries for testing specific elem

ents of the econom
ic approach proposed in the W

FD
 C

IS
 G

uidance 
D

ocum
ent N

o. 1. These activities have been key in assessing the feasibility and practicality of this 
approach. Furtherm

ore, they have provided opportunities in m
any countries for launching discussions 

betw
een technical and econom

ic experts, stakeholders and policy m
akers on the key elem

ents of the 
econom

ic analysis and m
ore generally of integrated river basin planning.  

 The A
nnex provides: 

 �
�

A
 sum

m
ary table of the activities in term

s of location and key issues investigated; 
�
�

A
n individual sum

m
ary for each activity, presenting: (i) the key w

ater m
anagem

ent issues at stake in 
the river basin or sub-basin considered; (ii) the objectives of the study and activities undertaken; (iii) 
expertise, stakeholders and inform

ation m
obilised; and (iv) results, lessons for success, problem

s 
and outstanding issues. 

 The case studies included, w
ith their specific area of focus are:  

 1. 
A

lsace Plain A
quifer (France): E

stim
ating disproportionate costs; 

2. 
B

ordeaux A
quifer (France): Testing the cost-effectiveness analysis;  

M
ore inform

ation on the individual sum
m

aries can be obtained: 
 3. 

C
ID

A
C

O
S R

iver B
asin (Spain): U

ndertaking the cost effectiveness analysis; 
4. 

C
orfu Island (G

reece): C
arrying out the econom

ic analysis of w
ater uses; 

5. 
M

iddle-R
hine R

iver B
asin (G

erm
any): A

ssessing the recovery of the costs of w
ater services;  

6. 
M

otala R
iver B

asin (Sw
eden): S

coping an integrated appraisal for river basin m
anagem

ent plans; 
7. 

O
ise R

iver B
asin (France): Testing the developm

ent of baseline scenario; 
8. 

R
ibble R

iver B
asin (England): Integrated appraisal for river basin m

anagem
ent plans;  

10. Scheldt International R
iver B

asin (The N
etherlands, France, three B

elgium
 regions): Testing 

elem
ents of the three-step approach;  

11. Sèvre N
antaise R

iver B
asin (France): Testing the chronological feasibility of the three step 

approach; 
12. Vouga R

iver B
asin (Portugal): S

coping key elem
ents of the econom

ic analysis; 
 �
�

O
n the W

eb site w
w

w
.eaufrance.tm

.fr, w
here the final reports of the different case studies are stored 

and are accessible to all; and  
 �
�

D
irectly from

 the contact person(s) identified at the end of each individual sum
m

ary. This contact 
person(s) w

ill be able to further explain the activities developed and results obtained, and to provide 
you w

ith the nam
es of other experts that have undertaken the projects and the analyses. 

  9. 
R

hone-M
éditerranée-C

orse R
iver B

asin (France): A
ssessing the pertinent spatial scale for the 

econom
ic analysis; 
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addressed 
K

ey lessons learnt 

onate costs 
U

se 
of 

sim
ulation 

m
odels 

for 
baseline/effectiveness 

analysis/disproportionate cost analysis - D
ifficulty to find 

benefits in an aquifer (except drinking w
ater) 

Step 3 – Identifying m
easures and econom

ic 
im

pact  
�
�

A
ssessing disproportionate costs (C

osts 
Benefit A

ssessm
ent) 

ectiveness of m
easures 

Im
portance of the scale of analysis in the results of cost 

effectiveness analysis 
Step 3 – Identifying m

easures and econom
ic 

im
pact 

�
�

A
nalysing 

the 
cost-effectiveness 

of 
m

easures, scale of analysis 
Im

portance of linking w
ater pricing/price elasticity w

ith 
changes in sector policies – K

ey m
ethodological issues for 

the cost-effectiveness analysis (scale, w
hich costs, looking at 

im
pacts) 

– 
Im

portance 
of 

the 
financial 

feasibility 
of 

proposed m
easures 

M
ain parts of the full 3-Step analysis  

�
�

W
ater 

uses 
and 

services, 
costs, 

cost-
effectiveness 

�
�

D
isproportionate cost analysis 

w
ater uses, test of data 

nisations 
Low

 data availability  
Step 1 – C

haracterising RBs 
�
�

M
ainly w

ater uses and services 
om

ic audit of w
ater uses 

very of costs for w
ater 

Im
portance of data collection for the initial status – Role of 

existing statistics in assessing cost-recovery 
M

ost of Step 1 – C
haracterising RBs 

�
�

W
ater uses and services 

�
�

C
ost recovery 

on needs and gaps for 
ssm

ent 
and 

decision-
Im

portance of data collection, link w
ith stakeholders (public 

participation) and econom
ics as a decision m

aking tool – 
need to find coherence betw

een data from
 w

ide range of 
organisations 

M
ost of

 C
haracterising RBs 

 Step 1 –

prospective scenarios 
N

eed for building alternative scenarios 
�
�

Step 1 &
 2 – Identifying significant w

ater 
m

anagem
ent issues - Baseline scenario 

sal to construct efficient 
easures 

to 
reach 

set 
tion 

betw
een 

appraisal 
ticipation – linking river 

griculture policy 

Im
portance of com

m
on understanding and training process 

– Proposed approach considered feasible and applicable to 
other river basins 

M
ain parts of the full 3-Step analysis  

�
�

Identifying 
w

ater 
uses 

&
 

services, 
estim

ating 
costs, 

analysing 
the 

cost-
effectiveness 

of 
m

easures, 
disproportionate cost analysis 

g 
criteria 

for 
the

of the analysis 
 

G
eneral 

approach 
linking 

econom
ic, 

biophysical 
and 

planning/land 
use 

inform
ation 

for 
investigating 

scale 
issues, no specific econom

ic m
ethodology tested 

Step 1 – C
haracterising RBs 

�
�

D
efining the scale of the analysis 

Part of the 3-Step A
nalysis 

ull 
econom

ic 
analysis, 

em
ent of stakeholders – 

culture 

241



Im
plem

entation Challenge of the W
ater Fram

ew
ork D

irective  

addressed 
K

ey lessons learnt 

s, initial identification of 
ctiveness 

analysis 
–

quality, 
groundw

ater 
hology 

 
Im

portance of physical param
eters (hydro m

orphology), in 
econom

ic 
analysis 

(links 
w

ith 
experts 

on 
pressures 

&
 

im
pacts) 

– 
U

se 
of 

expert 
panel 

for 
assessing 

disproportionate 
costs 

– 
Lack 

of 
coherence 

betw
een 

different parts of an international river basin 

M
ain parts of the full 3-Step analysis  

�
�

W
ater 

uses 
and 

services, 
costs, 

cost-
effectiveness 

sibility 
of 

the 
3-Step 

N
eed 

to 
check 

data 
availability 

– 
N

eed 
to 

involve 
stakeholders 
D

ifficulty to find data on environm
ental benefits 

n 
available 

data 
and 

stakeholders and other 
Low

 data availability 
Link w

ith stakeholders (public participation) and other 
technical groups (e.g. dealing w

ith H
eavily M

odified W
ater 

Bodies) 

M
ost of Step 1 – C

haracterising River Basins 

Part of the 3-Step A
nalysis 

M
ain parts of the full 3-Step analysis  

�
�

w
ater 

uses 
and 

services, 
costs, 

cost-
effectiveness 
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A
lsace Plain A

quifer (France): Estim
ating disproportionate costs  

 
 C

ost effectiveness analysis, disproportionate costs, derogation, 
groundw

ater, pollution, hydrodynam
ic m

odel, sim
ulation 

Location (river basin, country) 
A

lluvial aquifer of the upper R
hine valley, A

lsace region, France 
 

K
ey w

ater m
anagem

ent issues 
��

G
roundw

ater pollution: since the 1910s, the potash m
ining industry 

has generated huge w
aste dum

ps w
ith high salt contents (N

aC
l). 

These dum
ps have been leached by rainfall, resulting in significant 

contam
ination of one of the largest E

uropean aquifers; 
��

Significant pollution control m
easures have already been 

im
plem

ented, leading to a progressive restoration of the aquifer. 
H

ow
ever, these m

easures m
ight not be sufficient to reach the 

objective of “good status” by 2015. A
dditional m

easures m
ay be 

needed to reach the objective but their cost is likely to be 
disproportionate w

ith regard to the benefits and the financial capacity 
of actors. 

 
 

 
 ��

C
om

pare alternative program
m

es of m
easures through cost 

effectiveness analysis; 
��

D
efine “disproportionate costs” using different approaches and 

im
plications. D

evelop a m
ethod to justify derogation on the basis of 

the disproportionate cost argum
ent. Test this m

ethod on the case 
study; 

��
Identification and evaluation of benefits (in case of groundw

ater quality 
restoration). 

 
 

Planned activities and overall 
structure of the study 

��
S

tep 1: D
evelopm

ent of a sim
ple hydrodynam

ic m
odel to sim

ulate the 
im

pact of various program
m

es of m
easures. K

ey issue: choosing a 
m

odel (trade-off betw
een accuracy and cost); 

��
S

tep 2: S
im

ulation of the baseline scenario &
 identification of 

additional m
easures needed to reach the objective in 2015. K

ey issue: 
addressing uncertainties; 

��
S

tep 3: C
ost-effectiveness analysis of the alternative m

easures;  
��

S
tep 4: D

efining w
hat is a disproportionate cost: (i) costs versus ability 

to pay; (ii) cost versus benefits; (iii) costs versus best alternative use 
of public finance; 

��
S

tep 5: Identifying and assessing the value of benefits related to 
groundw

ater restoration.  
 D

isciplines and expertise 
m

obilised 
��

E
conom

ist &
 hydrologist from

 B
R

G
M

; 
��

C
onsultative group (R

hine M
euse W

ater A
gency, governm

ent 
adm

inistrations &
 regional authority): discussion of the m

ethod, 
assum

ptions and results; 
��

S
takeholders (m

ining com
pany, m

unicipal w
ater suppliers, farm

ers 
organisations, industrial w

ater user association, scientists).  
 

 
K

ey inform
ation source 

m
obilised (reports, books, 

statistics…
) 

��
Pollution m

onitoring data & geological inform
ation (to develop the 

m
odel): annual pollution m

onitoring reports; 
��

Interview
s w

ith stakeholders to identify and quantify benefits; 
��

S
cientific reports to cross check inform

ation from
 experts.  

  

K
eyw

ords 

 

O
bjective and the study’s 

function in the overall analysis 

 ��
Estim

ate the risk of non-com
pliance using hydrodynam

ic sim
ulation 

m
odels; 
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A
lsace Plain A

quifer (France): Estim
ating disproportionate costs  

Stakeholders involvem
ent 

 
 

 
 

H
ighlights/R

esults/Successes 

 
 

K
ey problem

s and potential 
solutions 

 
O

utstanding issues 

 It is im
portant that one of these approaches be selected as a reference.  

 
 

 
 

C
ontact persons 

Jean-D
aniel R

IN
A

U
D

O
 

B
R

G
M

 (French G
eological S

urvey) 
W

ater D
epartm

ent, B
P

 177, 
Lingolsheim

, 67834 Tanneries 
cedex.  
France. Tel. +33 3 88 77 48 92 
Fax. +33 3 88 76 12 26 
Em

ail jd.rinaudo@
brgm

.fr 

C
orinne PELO

U
IN

 
Agence de l’E

au R
hin M

euse 
Le Longeau, R

ozérieulles, B
P

 30019, 
57161 M

oulins-les-M
etz, France.  

Tel: +33 3 87 34 47 00 
Fax: +33 3 87 60 49 85 
 

 
 ��

E
xperts of the consultative group involved in: (i) the definition of 

“disproportionate”; (ii) the identification of the program
m

es of 
m

easures;  
��

S
takeholders consulted through interview

s on: (i) the definition of 
benefits for current w

ater users and (ii) the prospects of future w
ater 

dem
and and potential benefits for future generations of aquifer 

restoration.  

��
P

ointing at:  
�
�

The need to use sim
ple hydrodynam

ic m
odels to sim

ulate the 
baseline scenario and to assess the effectiveness of alternative 
program

m
es of m

easures; 
�
�

The need to involve stakeholders in the identification of costs and 
benefits, and to cross check this inform

ation w
ith 

experts/scientists/secondary data.  

��
A

ll costs and benefits cannot be assessed in m
onetary value. H

ow
 can 

they be aggregated w
hen expressed in different units (E

uros, num
ber 

of jobs, etc)? H
ow

 can this difficulty be solved to calculate a cost-
effectiveness ratio? To com

pare costs w
ith benefits?  

��
S

om
e benefits, in particular those accruing to future generations, are 

uncertain. W
e suggest that the estim

ate of these benefits should be 
associated w

ith a probability of occurrence. The total benefits should 
be expressed as the sum

 of the benefits w
eighted by their probability 

of occurrence.  

��
Three very different approaches can be used to define w

hat is a 
“disproportionate cost”. This choice determ

ines the m
ethodology to be 

adopted to justify a derogation:  
�
�

C
osts are reputed to be disproportionate if costs to be born by actors 

exceeds their financial ability to pay; or  
�
�

If the overall costs exceed the overall benefits for the society as a 
w

hole (the S
tate should only im

plem
ent m

easures w
hich lead to an 

im
provem

ent of the social w
elfare); or  

�
�

If the rate of return over public investm
ent needed to finance the 

m
easures (given the m

axim
um

 am
ount that can be reasonably paid 

by other actors) is low
er than any other w

ater restoration program
m

e 
in the river basin district that can be financed given the lim

ited 
financial resources.  
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B
ordeaux A

quifer (France): Testing the cost effectiveness analysis  
 

 
K

eyw
ords 

C
ost effectiveness analysis, scale issues, groundw

ater, econom
ics and 

decision m
aking.  

 
Location (river basin, country) 

D
eep aquifers of G

ironde (B
ordeaux) departm

ent: A
dour-G

aronne district 
(southw

est of France). A
 local m

aster plan (S
A

G
E

) w
as adopted on the 

coastal zone of this geographic area. 
K

ey w
ater m

anagem
ent issues 

 
 

 
 

O
bjective and the study’s 

function in the overall analysis 

 
Planned activities and overall 
structure of the study 

 
D

isciplines and expertise 
m

obilized 

 
K

ey inform
ation source 

m
obilised (reports, books, 

statistics…
) 

 
Stakeholders involvem

ent 

  
 

 
 H

ighlights/R
esults/Successes 

  
K

ey problem
s and potential 

solutions 

 
 

 ��
O

ver-exploitation of these aquifers w
ith 150 M

m
3 abstracted per year; 

��
Im

portant catchm
ent for dom

estic uses m
ainly for the B

ordeaux 
m

unicipality and tourism
 along the coast; 

��
A

bstraction for irrigation (corn and vegetables); 
��

A
bstraction for industry and geotherm

ics; 
��

R
isk of saline intrusion to the aquifer, and of decreased piezom

etric 
w

ater levels. 

��
Testing the feasibility of the cost effectiveness analysis:  

�
�

D
eterm

ine the type and availability of needed data? 
�
�

D
eterm

ine the coherent scale of analysis; 
�
�

D
eterm

ine the analysis’ level of certainty: w
hich type of costs should 

be taken into account? 

��
Step 1: C

om
parison betw

een baseline scenario and 2015 objectives;  
��

S
tep 2: D

efining technical and econom
ic adjustm

ent variables; 
��

S
tep 3: C

rossing these variables and using them
 to m

odel the aquifer 
and define alternative scenarios; 

��
S

tep 4: Identification and calculation of cost needs to be taken into 
account (using m

odels for non-m
arket costs); 

��
S

tep 5: C
om

parison of alternative scenarios by actualisation of costs. 

��
Technical expertise: agency experts, B

R
G

M
 for building the m

odels of 
the aquifers, and a local co-ordinator for the m

aster plan; 
��

E
conom

ic expertise: econom
ist from

 the university; support from
 the 

agency. 

��
D

ata collected for the m
aster plan: data on abstraction (agency) and 

m
odel of the aquifer (B

R
G

M
); 

��
U

niversity studies on econom
ic losses for users; 

��
E

stim
ation of experts on “w

ater saving policies”. 

��
The experts of the agency w

ere involved in the technical analysis, but 
it w

as m
ore difficult to involve them

 in the econom
ic part; 

��
The local co-ordinator of the m

aster plan represented local decision 
m

akers.  

��
P

ointing at the reliability and the interest of the cost effectiveness 
analysis at a local scale, particularly w

hen the m
aster plan only 

contained sm
all elem

ents of econom
ic analysis. 

��
D

ifficulties linked to data: insufficient data on w
ater uses, w

ater 
pricing, and “w

ater saving policies”; 
��

D
ifficulties linked to econom

ic tools, particularly w
hen transferring 

results from
 one or tw

o other cases, or in m
aking m

ethods 
understandable to non-econom

ists. 
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B
ordeaux A

quifer (France): Testing the cost effectiveness analysis  
O

utstanding issues 

 
 

 
 

C
ontact person(s) 

S
téphane R

O
B

IC
H

O
N

 
Agence de l’E

au Adour-G
aronne 

90 rue du férétra  
F-31078 Toulouse 
Tel. +33 5 61 36 37 88 
Fax. +33 5 61 36 37 38 
Em

ail S
téphane.robichon@

eau-adour-garonne.fr 
 

 ��
N

eed to set precise lim
its for cost effectiveness analysis: it is 

im
possible to com

pare the results of a global cost effectiveness 
analysis (at the scale of the w

hole aquifer) w
ith the sum

 of cost 
effectiveness on separate, hom

ogeneous part of the aquifer; 
��

N
eed to develop a socio-econom

ic database for w
ater issues and 

w
ater uses; 

��
N

eed to develop links and com
m

on understanding betw
een 

econom
ists and decision m

akers. 
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C
idacos R

iver B
asin (Spain): U

ndertaking the cost effectiveness analysis  
 

 
K

eyw
ords 

C
ost-effectiveness, integration betw

een econom
ics and biophysical 

expertise. 
 

 
 

 
Location (river basin, country) 

E
bro R

iver B
asin (S

pain) 
 

 
K

ey w
ater m

anagem
ent issues 

 
 

 
 

O
bjective and the study’s 

function in the overall analysis 

 
 

Planned activities and overall 
structure of the study 

 
 ��

H
igh variability in w

ater supply; 
��

W
ater abstraction pressures; 

��
D

iffuse pollution from
 farm

s; 
��

W
ater em

ergencies for dom
estic w

ater supply; 
��

Flooding problem
s during specific tim

es of the year; 
��

O
ne of the m

ain axis of econom
ic developm

ent for the N
avarra region;

��
E

xistence of plans in the region to conserve biodiversity, using rivers 
as ecological corridors.  

��
The study developed a step-by-step im

plem
entation of the cost 

effectiveness analysis proposed in the G
uidance w

ith special 
em

phasis on m
easures affecting w

ater flow
. It addresses the 

im
plications of conducting the analysis at a river basin level (inter-

related w
ater bodies) versus w

ater body by w
ater body. Im

plications of 
analysing the inter-relation betw

een m
easures affecting w

ater quality 
and w

ater quantity are detailed. The study also draw
s lessons for the 

planning processes. 

��
S

tep 1: Initial inform
ation collection on natural w

ater regim
e, regim

e of 
abstractions in the river, w

ater quality and inform
ation on biotic 

indexes; location of control stations and regularity and reliability of 
inform

ation of param
eters. A

ssessm
ent of additional inform

ation 
required by the D

irective (m
ainly related to hydro-m

orphological 
indicators). S

ite visit. P
reparation of characterisation initial report; 

��
S

tep 2: Interview
 key stakeholders in the river basin for a first overview

 
of significant w

ater issues in the basin (key pressures today and for 
the future), for interpreting existing inform

ation; for defining objectives 
for the basin for each param

eter and for establishing a first catalogue 
of m

easures. A
nalysis of gap. S

election of param
eters w

here there is 
gap and control param

eters; 
��

S
tep 3: C

ollection of additional inform
ation on key pressures, cost of 

m
easures and effectiveness of m

easures for im
proving w

ater status 
(focus on w

ater flow
 and physico-chem

ical param
eters). C

alculation of 
cost effectiveness indicators (focus on agricultural m

easures and 
urban m

easures). R
anking of m

easures for im
proving w

ater status as 
they affect individual param

eters and considering reassessm
ent of 

gap in linked w
ater bodies and interrelations betw

een param
eters. 

D
evelopm

ent of an ad-hoc m
odel; 

��
S

tep 4: A
nalysis of the econom

ic im
pacts of the program

m
es of 

m
easures and the distributional im

plications of different financing 
plans. A

nalysis of environm
ental costs of program

m
es of m

easures 
(non w

ater or in other basins). A
nalysis of sensitivity of changes in 

ranking of m
easures w

hen incorporating environm
ental and econom

ic 
im

pacts.  
��

S
tep 5: R

efinem
ent of the analysis incorporating feedback in 

W
orkshops w

ith E
C

 experts; 
��

S
tep 6: W

orkshop w
ith key stakeholders for discussing and validating 

the prelim
inary results and com

paring costs and benefits of achieving 
different levels of objectives. S

tated preference survey; 
��

S
tep 7: W

rite conclusions for a protocol for the econom
ic analysis in 

R
B

P
 to facilitate im

plem
entation in the country; 
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C
idacos R

iver B
asin (Spain): U

ndertaking the cost effectiveness analysis  
D

isciplines and expertise 
m

obilised 

 
 

K
ey inform

ation source 
m

obilised (reports, books, 
statistics…

) 

 
 

Stakeholders involvem
ent 

 
 

 
 

H
ighlights/R

esults/Successes 

 
 

K
ey problem

s and potential 
solutions 

 
 

O
utstanding issues 

��
C

om
bination of econom

ic expertise, hydrologist, engineers, biologist, 
chem

ical engineers; 
��

Input from
 w

ater m
anagers, agricultural organisations, local 

organisations, academ
ics, regional and basin authority adm

inistrators, 
environm

ental concerns.  

��
E

xisting P
lanning docum

ents and inform
ation from

 the m
inistries of 

agriculture, environm
ent, from

 the river basin authority, the regional 
governm

ent, specialised w
ater organisations (irrigation, dom

estic 
w

ater supply and W
W

T); 
��

S
tatistics from

 national organisations; 
��

M
onitoring inform

ation from
 m

onitoring stations; 
��

P
revious research on effectiveness of m

easures, elasticity of dem
and 

and behavioural m
odels of w

ater use behaviour w
hen confronted w

ith 
uncertainty.  

��
K

ey stakeholders from
 the river basin (environm

ental authorities and 
experts, w

ater service suppliers, irrigation authorities, river basin 
authority and regional authorities, w

ater users, beneficiaries of w
ater 

im
provem

ents, m
ajors of urban areas, local environm

ental groups, 
w

ater supply com
panies); 

��
Tw

o w
orkshops organised to share/discuss the results of the study, to 

take key decisions/collect inform
ation, evaluate environm

ental benefits 
and analyse disproportionate costs issues.  

��
C

ost effectiveness analysis com
pleted resulting in m

easures being 
ranked according to their cost effectiveness (including econom

ic 
im

pacts and environm
ental costs). P

reparation of river basin plans 
including a variety of m

easures affecting agricultural and urban users. 
Analysis of final costs of river basin plan w

hen considering the linked 
effects of im

provem
ent in inter-related w

ater bodies. A
nalysis dealing 

w
ith uncertainty of quantitative value of environm

ental costs;  
��

A
nalysis of the different financing alternatives of R

B
P

 and their 
im

pacts on prices paid by different users (and upstream
 and 

dow
nstream

). A
nalysis of institutional viability of m

easures and 
distributional effects of m

easures. D
isproportionate costs analysis 

structure. S
tated P

reference survey for analysing environm
ental 

benefits; 
��

The study used real inform
ation on the basin as m

uch as possible.  

��
Inform

ation for assessing environm
ental costs and benefits w

as not 
available. D

ifferent hypotheses on environm
ental costs w

ere 
considered to analyse their im

pact on the relative desirability of 
different m

easures; 
��

The effectiveness of m
easures w

as difficult to assess. C
onsequently, 

som
e assum

ptions w
ere m

ade; 
��

D
ata on unit costs of m

easures exists in m
any cases but needed to be 

analysed in detail to ensure proper calculation of Annual Equivalent 
C

ost.  

��
The contribution of different pressures to the actual status of w

ater 
bodies rem

ains a key priority to perform
 cost effectiveness analysis 

and to choose program
m

es of m
easures; 

��
A

nalysis of effectiveness of m
easures and incorporating 

considerations of institutional viability of m
easures; 

��
The analysis had concentrated on m

easures affecting w
ater flow

 and 
physico-chem

ical param
eters. Further analysis is required to analyse 

how
 these m

easures im
prove habitats and hence biological 

param
eters. M

easures affecting any one param
eter w

ill have “knock 
on” effects and this needs to be know

n; 
��

N
eed to carry out further analysis of social im

pacts of im
plem

enting 
program

m
es of m

easures.  
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C
idacos R

iver B
asin (Spain): U

ndertaking the cost effectiveness analysis  
 

 
 

 
C

ontact person(s) 
Josefina M

aestu 
E

xpert-M
inistry of E

nvironm
ent 

Valle de Baztan 10 
Boadilla del M

onte 28669 M
AD

R
ID

 
Tel. +34 91 6334354 
Fax. +34 91 6332743 
E

m
ail josefinam

ae@
 inicia.es 
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C
orfu Island (G

reece): C
arrying out the econom

ic analysis of w
ater uses 

 
 

K
eyw

ords 
Integration betw

een econom
ics and biophysical expertise. 

 
 

 
 

Location (river basin, country) 
Island of C

orfu (N
W

 G
reece). The island w

as considered as a R
iver B

asin 
on a pragm

atic basis, given that G
reece has a large am

ount of islands, 
each w

ith m
any sm

all river basins.  
 

 
K

ey w
ater m

anagem
ent issues 

��
W

ater reserves are subject to very high pressures since a significant 
w

ater deficit exists on the island. This leads to conflicts betw
een w

ater 
uses. N

ote that w
ater for all uses on the island is of groundw

ater origin 
and that apart from

 the deficit, groundw
ater deterioration problem

s 
exist (presence of gypsum

 and saltw
ater intrusion due to over-

exploitation). To highlight the m
agnitude of pressure on w

ater 
resources, w

e have to take into account the high seasonal variability 
of w

ater dem
and, w

hich inevitably follow
s the tourism

 peak, 
condensed in the sum

m
er period. To illustrate the high priority of 

tourism
 and the m

agnitude of conflict am
ong uses, it is interesting to 

observe that in the R
opa Valley w

here the m
ain land use is 

agriculture, the only irrigated area is a golf course.  
 

 
 

 

 

 
Planned activities and overall 
structure of the study 

 
 

D
isciplines and expertise 

m
obilized 

 
 

K
ey inform

ation source 
m

obilised (reports, books, 
statistics…

) 

 Stakeholders involvem
ent 

 
  

O
bjective and the study’s 

function in the overall analysis 

��
S

tep 4: R
efining the results, further elaboration; 

��
Inform

ation collected by I.G
.M

.E
. on w

ater quality and quantity; 

 

 

��
The study aim

s at investigating the link betw
een biophysical 

inform
ation and the econom

ic analysis process; 
��

It has been designed as a “non-virtual” exercise, to test the feasibility 
of the process of data collection/analysis and not to undertake the 
overall econom

ic approach proposed in the G
uidance D

ocum
ent.  

��
A

 specific approach has been adopted based on the use of a G
IS

 
system

 to facilitate data storage, retrieval, processing/analysis and 
final data visualisation and m

ap output; 
��

This is considered necessary due to spatial (tem
poral) variability of 

w
ater resources/dem

and characteristics, of w
ater uses, econom

ic 
activities, and pricing policies.  

��
S

tep 1: Initial literature review
 for assessing the inform

ation base; 
��

S
tep 2: Interview

 key local w
ater adm

inistrators (R
egion, P

refecture, 
M

unicipalities) for developing m
ain assum

ptions for the analysis; 
��

S
tep 3: A

nalysis of data collected and preparation of synthesis report; 

��
S

tep 5: A
 W

orkshop w
ith all target groups for discussing the results 

and raising aw
areness in all river basins in the country about the role 

of econom
ics in the W

FD
 is scheduled for late S

um
m

er 2002. 

��
C

om
bination of econom

ic expertise, hydrogeology (w
ater quantity and 

quality characteristics), clim
atic data, land use. 

��
P

lanning docum
ents from

 the M
inistries of A

griculture and Interior; 
��

S
tatistics on dem

ographic data and activities by socio-econom
ic 

sector; 

��
Inform

ation collected on costs of w
ater services and w

ater dem
and. 

��
Local w

ater adm
inistrators, harbour authority, and w

ater service 
suppliers w

ere interview
ed during the initial phase of the study. 
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C
orfu Island (G

reece): C
arrying out the econom

ic analysis of w
ater uses 

H
ighlights/R

esults/Successes 

 

 
 

O
utstanding issues 

 
 

 
 

C
ontact person 

G
eorgia G

ioni 
Institute of G

eology and M
ineral Exploration  

70 M
essoghion st., 

115 27 A
thens, G

reece 
Tel. +3010 77 08 410 
Fax. +3010 77 71 589 
E

m
ail: m

dm
w

at@
otenet.gr  

 
 ��

S
om

e issues w
ere not investigated due to the specifics of the pilot 

area. Thus, not all aspects of the G
uidance D

ocum
ent w

ere assessed; 
��

O
verall, readily available statistical inform

ation provided m
ost of the 

inform
ation included in the study; 

��
Lack of tim

e hindered the developm
ent of a strategy for raising proper 

aw
areness, resulting in poor reporting from

 local authorities on data 
they are responsible to collect; 

��
D

ata from
 m

ore centralized sources w
ere better organized and m

ore 
easily obtained.  

 K
ey problem

s and potential 
solutions 

��
Inform

ation for assessing environm
ental costs w

as not available; 
��

D
ifficulties w

ith project financing; 
��

The establishm
ent of a “W

ater Agency” to operate as the sole 
organization for w

ater m
anagem

ent and to serve as the advisory and 
co-ordinating office for regional com

petent authorities m
ay bring 

solutions for m
ore coherent inform

ation collection and storage. S
uch 

establishm
ent is currently being discussed in G

reece.  

��
The allocation of costs to different uses w

as not perform
ed, and the 

analysis rem
ained at a very aggregated level. Further analysis w

ill be 
required for assessing cost-recovery at the sectoral level; 

��
The feasibility of applying the approach chosen in this study to all river 
basins in G

reece rem
ains to be assessed. D

ue to a potential lack of 
funding and tim

e constraints, the collection of new
 data as perform

ed 
in this study m

ay pose significant problem
s. These issues need to be 

faced in a pragm
atic w

ay.  
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  M
iddle R

hine R
iver B

asin (G
erm

any): A
ssessing the recovery of the costs of W

ater 
Services 

 
 

K
eyw

ords 
C

ost recovery, econom
ic assessm

ent, data access 
 

 
 

 
Location (river basin, country) 

M
iddle R

hine, located in G
erm

any 
 

 
K

ey w
ater m

anagem
ent issues 

 
 

O
bjective and the study’s 

function in the overall analysis 
��

The study addresses the m
ethodological and em

pirical issues 
associated w

ith the collection and evaluation of econom
ic 

characteristics relating to w
ater services (w

ater supply &
 sew

age 
disposal). It w

as carried out to prepare for im
plem

entation of the 
provisions of the E

uropean W
ater Fram

ew
ork D

irective  (reporting; 
preparation of a M

iddle R
hine m

anagem
ent plan); to consolidate the 

m
ethodological concept for an econom

ic analysis of w
ater use 

(recovery of costs for w
ater services, w

ith due regard for econom
ic 

and resource costs); and to develop an appropriate em
pirical concept 

to obtain necessary econom
ic data and inform

ation to com
plete the 

analysis.  
 

 
Planned activities and overall 
structure of the study 

 
 

D
isciplines and expertise 

m
obilized 

 ��
C

ost recovery in the w
ater services sector. 

��
 

��
C

onduct a three-stage survey in the Lander of H
esse and R

hineland-
P

alatinate concerning econom
ic characteristics of w

ater services; 
��

S
tage 1: C

ollect and evaluate generally available, prim
ary data from

 
federal and regional statistical offices concerning m

anufacturing data 
and environm

ental, m
anufacturing, em

ploym
ent and investm

ent costs, 
and financial data for w

ater and energy com
panies. Local data 

included inform
ation on population, and environm

ental statistics, 
financial data on local w

ater supply com
panies and sew

age plants. 
D

ata and inform
ation from

 the technical and financial authorities of the 
Lander provided inform

ation about inform
ation system

s on w
ater 

services, land survey data, w
ater and shipping authorities, various 

charges for w
ater services, and on subsidies, m

easures for w
ater 

protection, and sustainable use of resources. A
ny gaps in the data 

m
ay be supplem

ented w
ith third party data; 

����
S

tage 3: P
rim

ary surveys w
ithin the context of im

plem
enting the 

S
tage 2: C

ollect and evaluate third party data and inform
ation, such as 

w
ater statistics and w

ater rates from
 the Federal G

as and W
ater 

M
anagem

ent A
ssociation (B

G
W

), A
TV

-D
V

G
W

/B
G

W
’s joint survey on 

public sew
age disposal, and also evaluate special surveys and expert 

reports; 
W

ater 
Fram

ew
ork D

irective. N
o prim

ary surveys w
ere im

plem
ented w

ithin 
the context of this pilot project, as the data available w

as enough to 
com

plete the analysis. Prim
ary surveys should only be im

plem
ented in 

isolated cases w
here there are decisive inform

ation gaps. W
hen 

carrying out prim
ary surveys, collaboration w

ith the relevant specialist 
organizations is advisable. 

 

��
E

conom
ics for the H

essian M
inistry for the E

nvironm
ent, A

griculture 
and Forestry. 
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 M
iddle R

hine R
iver B

asin (G
erm

any): A
ssessing the recovery of the costs of W

ater 
Services 

K
ey inform

ation source 
m

obilised (reports, books, 
statistics…

) 

 
 

 
 

 H
ighlights/R

esults/Successes 

 
 

K
ey problem

s and potential 
solutions 

 
O

utstanding issues 

 
 ��

P
rim

ary data w
as used from

 the Federal S
tatistical O

ffice, regional 
statistical offices for local authority data, research from

 w
ater 

authorities and environm
ental agencies. O

ther prim
ary data from

 the 
technical and financial authorities of the Lander w

as used regarding 
inform

ation system
s about w

ater supply and sew
age disposal, land 

survey inform
ation, data about w

ater and shipping authorities, on 
subsidies for w

ater m
anagem

ent plants and m
easures for w

ater 
protection, and on charges (w

astew
ater, groundw

ater, etc.); 
��

This includes an evaluation and full census of all com
panies in the 

S
tate of H

esse for 1998. These evaluations are annual and 
com

parable in form
 by all Lander, constituting a com

prehensive, 
reliable inform

ation base; 
��

S
econdary data and inform

ation cam
e from

 the Federal G
as and 

W
ater M

anagem
ent A

ssociation, A
TV

-D
V

G
W

/B
G

W
’s joint survey on 

public sew
age disposal, and evaluation of special surveys and expert 

reports;  
��

P
rim

ary surveys in collaboration w
ith specialist organizations. 

Stakeholders involvem
ent 

 ��
N

one. 

��
P

rincipal findings of an analysis of the public w
ater supply reveals that 

cost recovery from
 revenue (excluding allocations and subsidies) in 

H
esse is approxim

ately 90%
. Internalised environm

ental and resource 
costs (groundw

ater charges) significantly exceed the sum
 of total 

subsidies and the cost recovery shortfall; 
��

For sew
age disposal in the H

esse, cost recovery from
 revenue 

(excluding allocations and subsidies) is approxim
ately 80%

. C
ost 

recovery from
 revenue including allocations and subsidies is 

approxim
ately 92%

. Internalised environm
ental and resource costs 

(sew
age charge) w

as significantly low
er than the sum

 of total 
subsidies and the cost recovery shortfall. 

��
N

ot all of the sources for third party inform
ation are generally 

available. The availability of results from
 special surveys and the 

requirem
ents governing the adoption of such data should be review

ed 
in each individual case. W

here data is adopted, agreem
ents m

ust be 
signed w

ith the respective institutions and fees m
ay be payable. It 

w
ould appear expedient to aim

 for centralized solutions in this context;
��

The abundance of data contributes to substantial tim
e and efforts to 

provide an analysis, as it w
as necessary to com

bine fundam
ental data 

and inform
ation from

 various sources that w
ere not necessarily 

com
patible. A

dapting the official statistics of the Federal G
overnm

ent 
and the Lander to the data requirem

ents of the W
FD

 m
ay significantly 

im
prove overall reliability w

hen determ
ining econom

ic characteristics; 

 

��
Further, the area-w

ide im
plem

entation of the proposed survey and 
requisite constant updating necessitate a suitable form

 of data 
processing and the supply of inform

ation to the specialist authorities, 
as w

ell as advance clarification of accessibility for the various parties 
involved in sub-regional m

anagem
ent plans. S

etting up a central data 
pool from

 w
hich the required data about river basins could be 

extracted w
ould be beneficial for this purpose.  

��
D

ecentralised nature of the w
ater services sector in the M

iddle R
hine 

R
iver Basin (w

ith 275 w
ater supply com

panies and 562 sew
age 

treatm
ent plants) has m

ajor significance to the potential im
pacts of 

w
ater use on the environm

ent and for determ
ining econom

ic 
characteristics of the w

ater supply; 
��

There are a num
ber of sm

all im
poundm

ents used for energy extraction 
that are of local significance and w

ere not considered for this report. 
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 M
iddle R

hine R
iver B

asin (G
erm

any): A
ssessing the recovery of the costs of W

ater 
Services 

 
 

C
ontact person 

D
r A

rnold Q
uadflieg, M

inistry for the E
nvironm

ent, A
griculture and 

Forestry. Tel: + 49 611 815 13 50/Fax: + 49 611 815 19 41/E
m

ail: 
a.quadflieg@

m
ulf.hessen.de  
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M
otala R

iver B
asin (Sw

eden): Scoping an integrated appraisal for river basin 
m

anagem
ent plans 

 
 

K
eyw

ords 
W

ater quality control and m
anagem

ent, econom
ic appraisal, river basin 

characterisation, staff resources, inform
ation gathering 

 
 

 
 

Location (river basin, country) 
M

otala R
iver B

asin, S
w

eden.  
 

   
O

bjective and the study’s 
function in the overall analysis 

 
 

Planned activities and overall 
structure of the study 

 D
isciplines and expertise 

m
obilized 

 
 

 
 

K
ey w

ater m
anagem

ent issues 

��
S

urface w
ater used for drinking in urban areas; 

 

��
Intensive agricultural pressure (cereal crops, m

eat production); 
��

D
iversified farm

ing and forestry; 
��

C
oastal areas face decline in fisheries and increased tourism

, leading 
to eutrophication in som

e w
ater bodies; 

��
A

cidification on the fringes of lakes in the central plains; 
��

D
iversified econom

ic sector in urban areas w
ith IT industry and sm

all 
m

etal industries; 

��
H

ydropow
er fully exploited betw

een 1890-1918; energy production still 
im

portant. 

��
This study aim

s to show
 w

hat type of inform
ation is needed to inform

 
decision-m

akers (at w
hich level and for w

hat decisions) on the various 
types of options available to m

eet the requirem
ents of the W

FD
. 

A
dditionally, the study show

s how
 different elem

ents of the appraisal 
system

 could best generate this inform
ation, and how

 the inform
ation 

could be im
plem

ented into decision-m
aking. Finally, key inform

ation 
gaps and specific research needs and priorities are identified. 

��
S

tep 1: C
haracterise and differentiate (parts of) w

ater bodies to 
identify bodies of w

ater w
here objectives m

ust be set and m
easures 

both identified and appraised; 
��

S
tep 2: C

haracterise various possible m
easures to achieve good 

quality status and the level at w
hich these m

easures have to be 
im

plem
ented; 

��
S

tep 3: C
haracterise the diverse parties affected positively or 

negatively by the im
pacts of these possible m

easures; 

 

K
ey inform

ation source 
m

obilised (reports, books, 
statistics…

) 

��
S

tep 4: D
eterm

ine the best use of inform
ation provided by the existing 

appraisal system
 on the environm

ental, econom
ic or social im

pacts of 
the possible m

easures, and identify key gaps in expertise and 
inform

ation to be addressed to undertake cost-effectiveness and cost-
benefit analysis; 

��
S

tep 5: Identify staff resources; 
��

S
tep 6: Identify outstanding research issues. 

��
E

nvironm
ental issues, econom

ics; 
��

Agencies involved in (general) river basin m
anagem

ent: M
unicipal 

governm
ents, M

otala R
iver A

ssociation for W
ater C

are, the Lake 
V

ätten A
ssociation for W

ater C
are. 

��
S

tatistics S
w

eden (collects data for 119 m
ain river basin); 

��
S

w
edish M

eteorological and H
ydrological Institute (has a register 

w
here all S

w
edish river basins larger than 50 km

2 and all lakes larger 
than 1 ha are being m

apped); 
��

S
w

edish W
aste and W

astew
ater A

ssociation (for data on costs for 
w

ater use and w
astew

ater disposal); 
��

R
egional and m

unicipal governm
ent inform

ation; 
��

W
ater-related associations (e.g., S

w
edish B

oard of A
griculture, 

Farm
ers A

ssociation, N
ational B

oard of Fisheries, S
w

edish 
E

nvironm
ental P

rotection B
oard). 
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M
otala R

iver B
asin (Sw

eden): Scoping an integrated appraisal for river basin 
m

anagem
ent plans 

Stakeholders involvem
ent 

 
 

 
 

H
ighlights/R

esults/Successes 

 
 

K
ey problem

s and potential 
solutions 

 
O

utstanding issues 

 
 

 
 ��

N
one. 

��
B

ecause of a long history of attention tow
ards environm

ental quality 
issues, national and regional environm

ental strategy program
m

es are 
in place to address sustainable w

ater m
anagem

ent, to protect 
endem

ic m
arine species populations, to lim

it pollution in lakes and 
rivers, and to reduce w

ater-borne em
issions of nitrogen from

 hum
an 

activities to the B
altic and its archipelago by half (betw

een 1985-
1995); 

��
S

caling for basin-w
ide and sub-basin levels to achieve specific targets 

for phosphorus and nitrogen reduction w
as accom

plished, and specific 
sectors w

ere assigned the responsibility to m
eet each m

easure’s 
objectives. 

��
D

espite ongoing program
m

es to m
eet targets, som

e sub-basins are 
not m

eeting the established environm
ental targets. S

tarting from
 an 

existing source apportionm
ent that show

s the contribution of polluters 
in the sub-basin, a cost-effective pollution abatem

ent schem
e should 

be m
ade for the w

hole river basin and including the w
hole R

iver Basin 
D

istrict, to achieve good quality status. Ideally, such a schem
e w

ould 
be based on m

arginal costs for pollution control, although required 
econom

ic inform
ation is difficult to obtain and the criteria for the trade-

off betw
een sectoral needs and w

ants are not yet w
ell developed; 

 

��
The abatem

ent level of point source em
issions in S

w
eden is already 

high, particularly regarding phosphorus, due to the im
plem

entation of 
tertiary w

astew
ater treatm

ent in the 1970s and 1980s, and regulation 
of industrial em

issions. This increases the m
arginal costs for further 

treatm
ents, and m

ay influence a cost-effectiveness analysis. In other 
sectors, for exam

ple in farm
ing, w

here these are few
er technical fixes, 

reliable data on m
arginal pollution control costs are less distinct. 

Instead, actual data for selecting am
ong m

easures are (i) efficiency 
(achievem

ent of effects w
ith little regard to costs), and (ii) the degree 

of acceptance from
 stakeholders.  

��
N

eed for further inform
ation about the link betw

een pollution 
abatem

ent costs in the m
ost polluted w

ater bodies, to investigate cost-
effective solutions, including im

provem
ents such as w

astew
ater 

treatm
ent plants, costs of constructing w

etlands and buffer zones, 
restore old industrial sites and w

aste deposit for heavy m
etals and 

other harm
ful substances; 

��
N

eed to assess the costs/reduced profits for farm
ers that change their 

land use practices; 
��

N
eed to research subject of valuing environm

ental public goods, 
possibly through contingent valuation m

ethods adapted to include 
social learning and public participation in decision-m

aking; 
��

N
eed to research the extent to w

hich environm
ental changes, in 

particular regarding w
ater quality in S

w
eden, w

ill be a consequence of 
endogenous socio-econom

ic factors over the next 25 years. 
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M
otala R

iver B
asin (Sw

eden): Scoping an integrated appraisal for river basin 
m

anagem
ent plans 

C
ontact person 

Lars D
rake  

The S
w

edish U
niversity of A

gricultural S
ciences 

P
.O

. B
ox 7047  

S
E

-750 07 U
ppsala 

Lars.D
rake@

cul.slu.se 
 M

arianne Löw
gren 

A
ssociate P

rofessor 
D

epartm
ent of W

ater and E
nvironm

ental S
tudies 

Linköping U
niversity 

S-581 83 Linköping 
S

w
eden 

M
arLo@

Tem
a.LiU

.S
E
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O
ise R

iver B
asin (France): Testing the developm

ent of B
aseline Scenario  

 
 

K
eyw

ords 
B

aseline projection, baseline scenarios, surface w
ater, ground w

ater, 
integration betw

een econom
ics and biophysical expertise, cost recovery 

 
Location (river basin, country) 

O
ise river basin, part of the S

eine river district (France) 
 

K
ey w

ater m
anagem

ent issues 

 
 

 
 

O
bjective and the study’s 

function in the overall analysis 

 
Planned activities and overall 
structure of the study 

 
D

isciplines and expertise 
m

obilised 

K
ey inform

ation source 
m

obilised (reports, books, 
statistics…

) 

 
Stakeholders involvem

ent 

  
 

 
 

 ��
H

igh diffuse pollution from
 agriculture (m

ainly intensive cropping, high 
livestock density); 

��
Im

portant urban areas, m
ainly dow

nstream
 but also on som

e 
upstream

 areas; 
��

D
ense industrial concentration on m

ain and sm
aller rivers; 

��
P

oor quality of O
ise river and very poor quality of som

e sm
aller rivers; 

��
E

xistence of a m
aster plan for the S

eine river district. 

��
A

ssessm
ent of data availability; 

��
S

im
ple technical and socio-econom

ic previsions testing: population, 
activity grow

th, population grow
th; pollution abatem

ent equipm
ent 

program
m

es and their effects on future discharge; 
��

M
ethodology testing and im

provem
ent for baseline projection and 

scenarios, focusing on surface w
ater quality; 

��
Illustration of potential benefits of baseline scenarios for w

ater policy 
settings. 

��
S

tep 1: Identify past trends and present state of w
ater policy, surface 

w
ater quality and pollution (including sew

age equipm
ent and 

discharges); 
��

S
tep 2: E

stablish baseline projection; assessm
ent of the confidence of 

key data, m
ethods and results (w

ater quality, investm
ent estim

ation); 
w

ater quality evolution estim
ated by expert know

ledge; 
��

S
tep 3: B

aseline scenarios including cost recovery exam
ination; w

ater 
quality evolution estim

ated by m
odel; 

 ��
S

tep 4: Insights for w
ater policy-m

aking: evaluation of the relevance of 
present policy, cost recovery issues, know

ledge needs; 
��

Step 5: Insights on m
ethodology: feasibility of global approach and of 

specific tools (e.g. environm
ent response m

odelling), along w
ith 

needed im
provem

ents. 

��
B

iophysical expertise, engineering (sew
age techniques and efficiency) 

and econom
ics; 

��
M

ulti-disciplinary co-ordination and synthesis; 
��

C
om

m
unication expertise for effective dissem

ination of study output. 

��
D

etailed data on w
ater pollution sources (raw

 pollution, treatm
ent, 

discharge, m
ain investm

ent program
m

e or needs proceeding from
 

present w
ater policy), w

ater intakes and w
ater quality; 

��
E

xpert know
ledge on m

ean pollution ratios; 
��

D
em

ographic data (past, present and future provisions);  
��

R
egional planning docum

ents. 

��
M

ain stakeholders involved in the study: w
ater agency bureau for O

ise 
river basin (m

anager, planning expert, investm
ent support m

anager, 
w

ater quality expert), w
ater agency experts (econom

ics, engineering 
and w

ater quality), independent scientists (m
odelling environm

ent 
response) and private consultancy (co-ordination and synthesis, 
com

m
unication); 

��
A

ssociated stakeholders include regional representatives of 
E

nvironm
ent M

inistry. 
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O
ise R

iver B
asin (France): Testing the developm

ent of B
aseline Scenario  

H
ighlights/R

esults/Successes 

K
ey problem

s and potential 
solutions 

 
O

utstanding issues 

 
 

 
 

 
C

ontact person(s) 
Y

ann LA
U

R
A

N
S

 
Agence de l’E

au Seine N
orm

andie 
51 R

ue Salvador Allende  
F-92027 N

AN
TER

R
E 

Tel. +33 1 41 20 16 69 
Fax. +33 1 41 20 33 33 
Em

ail laurans.yann@
aesn.fr 

 
 ��

P
roved feasibility of m

ethodology on O
ise river basin scale; 

��
G

ood confidence can be reached on assessm
ent of pollution sources, 

discharges and equipm
ent needs for industry and households; 

��
B

aseline scenario highlights m
ajor difficulties for achieving surface 

w
ater quality objectives: durable nitrate pollution involving ground 

w
ater, long im

provem
ent process for very poor quality sectors, 

incom
patibility betw

een good status definition and som
e natural 

processes (suspended m
atter standards tow

ards erosion).  
 ��

M
ain problem

s are related to groundw
ater: distribution of discharges 

(non connected households, breeding farm
s) betw

een surface and 
ground w

ater, m
agnitude and speed of contam

inating and 
decontam

inating m
echanism

s in soils and groundw
ater, pollution 

transfer from
 ground to surface w

ater. There is a need for specific 
know

ledge and for integrating surface and ground w
ater; 

��
D

rastic uncertainty about future level of econom
ic activities (industry 

and agriculture): scenarios are needed but not sufficient, perspective 
has to be used. 

��
S

pecific key expertise involved is not econom
ics, but “econom

ic 
approach”, i.e., m

ulti-disciplinary co-ordination and synthesis plus 
uncertainty m

anagem
ent; 

��
Existing data allow

 baseline projection on surface w
ater pollution and 

quality, highlighting needs for scenarios and for environm
ent response 

m
odels; 

��
M

ethodology feasible at O
ise river basin scale, projection relevant for 

5 to 7 years (anticipated), scenarios and probably perspective 
necessary for a projection up to 15 years; 

��
S

tudy provides useful results about com
pliance defaults of present 

policy tow
ards good status objective for 2015, allow

ing a w
ider vision 

than recent planning preparation (up to 2006). 
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R
ibble R

iver B
asin (England): Integrated appraisal for river basin m

anagem
ent 

plans  
 

 
K

eyw
ords 

S
ystem

 of m
easures; risk-based assessm

ent, cost-effectiveness 
 

 
 

 
Location (river basin, country) 

R
ibble R

iver basin, located in the N
orthw

est of E
ngland.  

 
 

K
ey w

ater m
anagem

ent issues 

 
 

 
O

bjective and the study’s 
function in the overall analysis 

 
 

Planned activities  

O
verall structure of the study 

��
W

ater abstraction pressures; 
��

D
iffuse pollution from

 agricultural land, com
pounded w

ith som
ew

hat 
im

perm
eable clay soils; 

��
Varied w

ater quality in urban and rural reaches;  
��

Lack of w
astew

ater treatm
ent facilities; 

��
P

ressures from
 tourism

 and econom
ic developm

ent and regeneration. 

��
This hypothetical study uses existing data and assum

ptions for 
m

issing data. It charts the w
hole process of carrying out an integrated 

appraisal of m
easures – from

 choosing a system
 of m

easures and 
conducting a cost-effectiveness analysis to determ

ining options for 
disproportionate costs - for achieving good w

ater quality in the basin 
through a six-step process, rather than the three-step process 
suggested by the G

uidance D
ocum

ent. S
pecific em

phasis is paid to 
the C

ost E
ffectiveness A

nalysis. The case also identifies and 
investigates the issues and problem

s that arose throughout this 
“virtual” process, and looks ahead to future requirem

ents beyond the 
2004 deadline.  

��
U

se of expert interview
s (both telephone and face-to-face) w

ith key 
decision m

akers, stakeholders and experts, to gain perspectives on 
the appropriate processes for developing an integrated study, 
developing tools and inform

ation to perform
 the “virtual” study; 

��
D

evelop a background review
 and issue report that presented an 

illustrative, outline an approach for integrated assessm
ent in six steps 

(detailed below
), along w

ith a range of w
orked exam

ples to indicate 
how

 this assessm
ent process could address som

e of the issues raised 
by stakeholders and decision m

akers; 
��

H
ost a tw

o-day w
orkshop to discuss findings and issues regarding 

practical im
plem

entation of this approach; identify strengths of the 
approach and prioritise future research needs. 

��
S

tep 1: O
bjective specification, to produce an agreed and consistent 

program
m

e of m
easures, w

hich incorporates national, regional and 
local objectives related to w

ater and other quality issues. Interview
 key 

decision-m
akers, stakeholders and experts to seek their view

s 
regarding the appraisal system

, determ
ine the inform

ation needed to 
aid decision-m

aking and on the availability of data for this; 
��

S
tep 2: A

ssessm
ent of pressures and risks of non-com

pliance under a 
business as usual case. This risk-based assessm

ent m
aps the 

likelihood that w
ater bodies w

ill fail to achieve good w
ater status in 

future planning periods w
ithout any additional policy m

easures; 
��

S
tep 3: O

ption screening. Identify feasible and cost-effective 
m

easures aim
ed at reducing the risk of not achieving good w

ater 
status in different plan periods; 

��
S

tep 4: O
ption appraisal. Identify and appraise cost-effective 

m
easures for achieving various classes of w

ater quality status, and an 
assessm

ent of the costs and ancillary im
pacts of these m

easures. 
This aim

s to cover in an even-handed w
ay all of the effective 

m
easures for the m

ain sectors (e.g., w
ater industry, non-w

ater 
industry, agriculture, and other diffuse sources of w

ater pollution). 
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R
ibble R

iver B
asin (England): Integrated appraisal for river basin m

anagem
ent 

plans  
  

 
D

isciplines and expertise 
m

obilized 

 
 

K
ey inform

ation source 
m

obilised (reports, books, 
statistics…

) 

 
 

Stakeholders involvem
ent 

 
 

 
 

H
ighlights/R

esults/Successes 

 
 ��

S
tep 5: O

bjective refinem
ent. To assess the m

ost appropriate 
m

easures for particular w
ater bodies given the feasibility of identified 

m
easures in achieving different classes of w

ater status and their 
costs. This process focuses on exam

ining w
hether the system

 of 
m

easures selected is disproportionately expensive, so as to inform
 the 

decision of w
hether derogations m

ay be needed; 
��

S
tep 6: P

lan agreem
ent. D

evelop an agreed set of actions for the 
A

gency, its partners, sectors and specific geographic areas and 
involving national, regional and local stakeholder consultation. 

��
A

 range of experts w
ith backgrounds including econom

ics, policy, 
environm

ental data assessm
ent, w

ater quality, w
ater resources, 

H
M

W
B

, agricultural specialists, local and regional authorities; 
��

E
xperts in public consultation/participation; 

��
Functional experience included the strategic, policy, and operational 
levels.  

��
E

xpert interview
s w

ith key decision-m
akers, stakeholders and experts;

��
A

vailable data assisted w
ith assum

ptions w
here data is unavailable; 

��
The appraisal is a virtual study; no new

 em
pirical research w

as used, 
nor do the findings have any em

pirical status. 

��
Study w

as developed by the Environm
ent A

gency w
ith W

R
c and 

E
nvironm

ent &
 S

ociety R
esearch U

nit (E
S

R
U

, U
niversity C

ollege 
London);  

��
Tw

o-day w
orkshop hosted 55 delegates, about half w

ere from
 the 

E
nvironm

ent A
gency, and the rest representing a w

ide range of 
organizations including the D

epartm
ent for E

nvironm
ent, Food and 

R
ural A

ffairs (D
E

FR
A

) in E
ngland and W

ales, E
uropean experts 

including E
C

 D
G

 E
nvironm

ent officials, O
FW

A
T, academ

ics, N
G

O
s 

and expert stakeholders from
 the w

ater industry, N
ational Farm

ers 
U

nion, and the R
oyal S

ociety for English N
ature.  

��
U

ses a six-step approach rather than the three-step approach 
suggested by the W

FD
. The study stresses that the six steps identified 

are not linear; there are num
erous links and feedbacks required and 

inputs regarding consultation, the fram
ew

ork (G
uidance) and tools that 

feed into all stages at different points; 
��

P
rocess-oriented study addresses how

 the different steps required to 
im

plem
ent an integrated system

 of m
easures system

 m
ight be 

considered, w
ith clearly detailed responsibilities, inputs, outputs, 

relationship to the W
FD

 deadlines, and relationship to W
FD

 
requirem

ents, w
hile identifying further issues for discussion; 

��
Identifies the need to undertake a risk assessm

ent of w
ater bodies 

that m
ay fail to achieve a good quality w

ater state in future plan 
periods w

hen developing the business as usual case. Addresses 
issues w

ith developing the proper tools and m
ethods to conduct a risk 

analysis w
here lack of data w

ith different levels of certainty, and w
here 

qualitative data m
ay; 

��
D

iscuss the integration betw
een sector policy (nam

ely agricultural 
policy) and the process of developing integrated river basin 
m

anagem
ent plans. 

K
ey problem

s and potential 
solutions 

��
S

im
plistic w

orked exam
ples dem

onstrate the need for m
ore 

com
plicated analysis, m

odelling m
ultiple outputs and indirect im

pacts 
of m

easures; 
��

U
se of “fail one fail all” for indicators projecting w

ater quality status 
fails to capture the degrees of im

pact each indicator m
ay have; 

��
S

tudy proposes using a w
eighting system

 to differentiate betw
een 

levels of indicator. 
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R
ibble R

iver B
asin (England): Integrated appraisal for river basin m

anagem
ent 

plans  
 

 
O

utstanding issues 

 
 

 
 

C
ontact person 

Jonathan Fisher 
S

enior W
ater E

conom
ist 

E
conom

ics P
olicy U

nit 
Environm

ent A
gency 

 32 Park C
lose 

H
atfield 

H
erts A

L9 5A
Y

 
Tel: +44 (0) 1707 256 070 
Fax: +44 (0) 1707 256 071 
E

m
ail: Jonathan.fisher@

environm
ent-agency.gov  

��
The overall process for integrated appraisal for R

B
M

P
s in the context 

of the direct needs of the W
FD

, and the capabilities of the 
Environm

ent A
gency to m

eet these needs; 
��

W
hether to assess im

pacts m
easure by m

easure, or strategy by 
strategy; 

��
W

ith the large num
ber of w

ater bodies and lack of resources to study 
each, developing a form

 of benefits transfer w
ill be necessary to apply 

valuations derived from
 other studies of sim

ilar cases. 
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R
hône M

éditerranée C
orse R

iver B
asin (France) :  

A
ssessing the pertinent scale for the econom

ic analysis  
 

 
K

eyw
ords 

S
cale, agriculture, industry, tourism

, local w
ater m

anagem
ent plans, 

redefining perim
eters, detailed data on w

ater use, public consultation.  
 

Location (river basin, country) 
R

hône-M
éditerranée-C

orse B
asin (France). 

 
 

K
ey w

ater m
anagem

ent issues 

 
 

 
 

O
bjective and the study’s 

function in the overall analysis 
The R

hône-M
éditerranée-C

orse (R
M

C
) A

gency investigated the basic 
territorial scale that could be used for an econom

ic analysis. The m
ain 

objective w
as to define operational w

ays (choice of criteria, indicators, 
cartographies) that w

ould allow
 com

petent district authorities to define 
criteria suited to their river basin for identifying coherent and relevant 
geographic territories to undertake the econom

ic analysis and to address 
the constraints raised by an analysis strictly lim

ited to a w
ater body scale. 

 
 

Planned activities and overall 
structure of the study 

A
 prelim

inary study w
as carried out at the end of 2001. The objective of the 

study is not to give a “recipe” for all districts, every case being specific and 
presenting a specificity due to the natural environm

ent and the socio-
econom

ic context. R
ather, the aim

 is to propose a m
ethodological 

approach based on an exhaustive research of criteria describing econom
ic 

activities, w
hile keeping in m

ind the need to adapt data, tools and 
geographic zones (hydrography or m

anagem
ent entities) in each district. 

 
 

 
D

isciplines and expertise 
m

obilised 
 

 
K

ey inform
ation source 

m
obilised (reports, books, 

statistics…
) 

 
 

Stakeholders involvem
ent 

N
o stakeholder involvem

ent in the study.  
  

 
 

H
ighlights/R

esults/Successes 
It w

as necessary to stay w
ithin a reasonable budget for data collection to 

define territorial scales for econom
ic analysis. C

onsequently, com
m

ents 
relative to indicators and cartographies dem

onstrate that m
ost of the tim

e 
and for m

ost basins, hydrographic territories close to the socio-econom
ic 

areas can be defined based on the criteria for the study. In the R
M

C
 basin 

case, the “S
D

A
G

E
 territories” seem

 m
ost relevant for adaptation to the 

m
odel. In other basins, territories can be defined w

ith assistance from
 

geographic com
m

issions, local w
ater developm

ent and m
anagem

ent plans 
(S

A
G

E
), or other local m

anagem
ent areas. 

 The follow
ing stage consisted in redefining perim

eters of S
D

A
G

E
 territories 

(in the case of R
M

C
 basin). A

s a result, the basin w
as cut in 18 large 

zones. The final division w
ill be defined taking into account the w

ater 
bodies’ perim

eters w
hile taking care, if possible, not to divide the entities of 

local m
anagem

ent (local w
ater developm

ent and m
anagem

ent plan, parks, 
etc.).  

 
 ��

P
opulation density w

ith diversified spatial distribution; 
��

H
eterogeneity of population w

ith high dem
and and discharges in 

vulnerable zones; 
��

D
esertification of m

ountainous zones; 
��

Im
portance of tourism

 w
ith accom

panying pressures on w
ater supply; 

��
Intense agricultural region w

ith cattle breeding; 
��

H
igh industrial activity concentrated in five areas. 

��
The study w

as undertaken by the R
M

C
 w

ater agency; 
��

M
ulti-disciplinary consultation.  

��
D

etailed data on w
ater use sources (agriculture, tourism

, industry, 
natural parks, population, etc.); 

��
Expert know

ledge. 
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R
hône M

éditerranée C
orse R

iver B
asin (France) :  

A
ssessing the pertinent scale for the econom

ic analysis  
K

ey problem
s and potential 

solutions 
It is necessary to avoid as m

uch as possible dividing a territory such as 
natural reserves, parks, or other entities and divide it betw

een tw
o entities. 

H
ow

ever, it is som
etim

es difficult to conciliate all of the existing divisions 
w

ith the inform
ation brought by a study of socio econom

ic criteria and 
hydrographic logics.  
 The m

ethodology used tried to identify successively relevant criteria and, if 
possible, to discrim

inate betw
een econom

ic activities. It w
as then a 

question of identifying all the hydrographic partitions to identify one that 
had closer inform

ation brought by the interpretation of the previously 
identified criteria. This m

ethod lim
its costs and offers a necessary 

qualitative approach that accounts for local and concrete characteristics. 
The m

ethodology is based on a com
prom

ise betw
een socio econom

ic, 
hydrographic, territorial criteria, etc., and so contains som

e degree of 
interpretation.  
 

O
utstanding issues 

The study began w
ith significant efforts in term

s of data collection and 
inform

ation research w
ith data suppliers or w

ith com
petent entities in the 

m
ain econom

ic fields of econom
ic activities (agriculture, industry, tourism

, 
etc). In the French case, it has to be underlined that the m

ajority of 
inform

ation is available easily (at low
 cost) on the m

unicipal scale even if 
certain sectors for confidentiality purposes provide their data only for larger 
scales, as is the case w

ith the agricultural sector. It is thus a question of 
refining the initial division by including each local com

m
unity in a single 

econom
ic zone, and each w

ater body in a single econom
ic zone, follow

ing 
the text of the fram

ew
ork directive, w

hich specifies that the econom
ic 

analysis can be m
ade by grouping w

ater bodies. 
 

 
 

 
C

ontact person(s) 
Agence de l’eau R

hône-m
éditerranée-C

orse : 

2/4 Allée de Lodz  
F-69363 LY

O
N

 
Tel. +33 4 72 71 26 00 
Fax. +33 4 72 71 26 03 
Em

ail olivier.gorin@
eaurm

c.fr 
philippe.dupont@

eaurm
c.fr  

�
�

P
hilippe D

upont, chief of planning departm
ent  

�
�

O
livier G

orin, environm
ental socioeconom

ic studies  
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  Scheldt International R
iver B

asin (The N
etherlands, France, three B

elgium
 regions): 

Testing elem
ents of the three step-approach 

 
 

K
eyw

ords 
C

haracterisation, cost-effectiveness, integration betw
een econom

ics and 
biophysical expertise (Im

pact &
 P

ressure), groundw
ater abstraction, surface 

w
ater quality, m

orphology, International district, data availability 
 

 
 

 
Location (river basin, country) 

S
cheldt International R

iver B
asin (France, B

elgium
14 and The N

etherlands) 
                

              

K
ey w

ater m
anagem

ent issues 

 
 

 
 

O
bjective and the study’s 

function in the overall analysis 

 
 

Planned activities and overall 
structure of the study 

��
International context; 

��
H

igh density of population and industry; 
��

R
ather bad quality of surface w

aters and H
eavily M

odified W
ater 

Bodies; 
��

D
iffuse pollution from

 agriculture; 
��

Local stress on w
ater resources (groundw

ater); 
��

E
xistence of m

aster plans for som
e parts of the river basin and an 

international com
m

ission for the protection of the S
cheldt. 

��
The study aim

s at applying the approach and som
e elem

ents of the 
draft G

uidance D
ocum

ent (baseline scenario, cost-effectiveness 
analysis) on three individual case studies: surface w

ater quality, 
groundw

ater abstraction and m
orphology. The purpose of this w

ork w
as 

to test the feasibility of the process and m
ethods rather than to provide 

specific results, and to assess the availability and com
parability of data 

betw
een the five parties involved in the S

cheldt International R
iver 

B
asin.  

��
S

tep 1 - initial literature review
 phase for assessing the inform

ation base 
in the five parties involved in the river basin considered; 

��
S

tep 2 – w
orkshop in A

m
sterdam

 involving W
A

TE
C

O
 and IM

P
R

E
S

S
 

w
orking group experts (N

ovem
ber 2001) – analytical process based on 

the R
ibble scoping – identification of 3 sub-case studies (w

ater quality, 
groundw

ater abstraction, m
orphology); 

��
S

tep 3 – W
orkshop in B

rugges (February 2002) – report from
 each of 

the three case studies team
; 

��
Step 4 – Presentation of the prelim

inary results at the “Lille 3” 
conference – M

arch 2002; 
��

S
tep 5 – W

riting of a synthesis and possible follow
-up of the w

ork 
started through the “S

caldit” project. 

                                                 
14 including the 3 Belgian regions : Brussels, Flanders and W

allonia 
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 Scheldt International R
iver B

asin (The N
etherlands, France, three B

elgium
 regions): 

Testing elem
ents of the three step-approach 

 
 

D
isciplines and expertise 

m
obilised 

 K
ey inform

ation source 
m

obilised (reports, books, 
statistics…

) 

 
 

Stakeholders involvem
ent 

 
 

H
ighlights/R

esults/Successes 

  
 

O
utstanding issues 

 
 

 
 

C
ontact person(s) 

A
nn B

eckers, V
laam

se M
ilieu M

aatschappij, B
-9320 E

rem
bodegen,  

Tel. +32 53 72 63 28/Fax +32 53 77 71 68/E
m

ail : a.beckers@
vm

m
.be 

A
rnaud C

ourtecuisse, A
gence de l’E

au A
rtois-P

icardie, F-50508 D
ouai,  

Tel.+33 3 27 99 90 00/Fax.+33 3 27 99 90 15/Em
ail : a.courtecuisse@

eau-
artois-picardie.fr 
N

iels Vlaanderen, Institute for Inland W
ater M

anagem
ent and W

ater 
Treatm

ent (R
IZA

), P
.O

. B
ox 17 N

L-8200 Lelystad Tel. +31 320 297 359/Fax. 
+31 320 298 381 /Em

ai : n.vlaanderen@
riza.rw

s.m
invenw

.nl 

��
C

om
bination of econom

ic expertise, im
pact and pressure, soil scientists;

��
Input from

 R
iver 21 project for the characterisation and baseline 

scenario; 

 

 
 ��

S
upport from

 the E
C

 D
G

 E
nvironm

ent, consultants (E
R

M
) and 

academ
ics (E

N
G

R
E

F) for the case study on groundw
ater abstraction;  

��
A

ccess to the data collected by the S
ecretariat of the International 

C
om

m
ission for the P

rotection of the S
cheldt. 

��
P

lanning docum
ents and indicators from

 the w
ater bodies and 

adm
inistration from

 the fives parties (m
ainly from

 the R
IZA

, V
M

M
, 

A
rtois-P

icardie W
ater A

gency, IB
G

E
 and M

inistry of E
nvironm

ent from
 

W
allonia); 

��
D

ata on w
ater quality, groundw

ater abstraction. 

��
The involvem

ent of stakeholders w
as lim

ited (initially a w
orkshop w

ith 
stakeholders w

as proposed but had to be cancelled due to tim
e 

constraint). H
ow

ever, the need for stakeholder’ input has been clearly 
identified (data, expertise, discussion on potential m

easures...). 

��
The test of the process has allow

ed the clear identification of the 
w

orking links required for integrating the econom
ic analysis in the w

hole 
process of developing an integrated river basin m

anagem
ent plan in an 

international river basin district; 
��

A
ll the steps of the econom

ic approach (characterisation, risk 
assessm

ent, cost-effectiveness analysis) perform
ed for the m

orphology 
case; 

��
E

laboration of a rough m
ethod to assess the im

pact of m
ain w

ater uses 
on w

ater quality; 
��

A
nalysis of the aquifer system

 of the entire river basin district and 
proposal of a sim

ple m
odel for applying the econom

ic approach. 
 

K
ey problem

s and potential 
solutions 

��
The baseline scenario and the cost-effectiveness analysis w

ere 
skim

m
ed over as the data or the expertise w

ere lacking or difficult to 
collect for a test in an international context; 

��
The m

onitoring system
 differs betw

een countries/parties. A
 solution 

could be to harm
onise these system

s; this could be developed along 
activities aim

ed at m
odelling the entire district integrating sub-

catchm
ents to tackle upstream

/dow
nstream

 interdependencies; 
��

The need to find the “right” scale to undertake the analysis. This 
generates prelim

inary w
ork in order to understand the functioning of the 

district (e.g. relations betw
een the different aquifers). 

��
S

et up of an inform
al netw

ork of experts (m
ixing disciplines and 

countries) that could be a resource for the im
plem

entation of the W
FD
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Sevres-N
antaise R

iver B
asin (France):  

Testing the chronological feasibility of the three step approach 
 

 C
ost effectiveness, cost benefits, baseline scenario, scenarios of 

investm
ent, costs of program

m
e of m

easures, cost recovery. 
 

Location (river basin, country) 

 
 

K
ey w

ater m
anagem

ent issues 

 
 

  
 

Planned activities and overall 
structure of the study 

 

 
K

ey inform
ation source 

m
obilised (reports, books, 

statistics…
) 

 
 

  
 

 
 H

ighlights/R
esults/Successes 

 

 
 

K
eyw

ords 

S
èvre N

antaise river basin – Loire B
rittany district (centre of France). A

 
local w

ater m
aster plan (S

A
G

E
) w

as adopted over this geographic area. 

��
Lack of ow

n w
ater resources: 50%

 of the drinking w
ater com

es from
 

other river basins; 
��

Im
portant tourism

 in the river basin; 
��

A
bstraction for irrigation (corn and vegetables);  

��
A

bstraction for industry (96 large industries in the river basin); 
��

Im
portant diffuse pollution (pig farm

ing). 

 
O

bjective and the study’s 
function in the overall analysis 

 
D

isciplines and expertise 
m

obilised 

��
D

ata collected for the m
aster plan: data on abstraction, w

ater quality 
and econom

ic activities, along w
ith m

odelling of the im
pact of 

alternative investm
ent program

m
es; 

��
E

stim
ation of experts on: investm

ent costs, level of cost recovery. 

 
Stakeholders involvem

ent 

��
N

o involvem
ent of the actors of the m

aster plan (local decision 
m

akers) w
as required, because they did not have to validate the 

proposed scenarios due to the short duration of the study, and the 
earlier stage of developm

ent of the m
aster plan (initial status). 

��
Testing the chronological feasibility of the three-step approach; 

��
A

vailability of data required (m
ainly for cost recovery); 

��
B

uilding of prospective scenarios; 
��

Elaborating and evaluating program
m

es of m
easures based on cost 

effectiveness and cost benefit analysis; 
��

E
stim

ating the current level of cost recovery for the three m
ain sectors 

(household, agriculture, industry). 

��
C

ollection of existing data and “proxy” to assess initial status; 
��

Build a baseline scenario; 
��

B
uild an alternative program

m
e of m

easures, estim
ating costs and 

benefits; 
��

C
om

pare the alternative scenarios on the basis of cost effectiveness 
and cost benefit analysis; 

��
E

stim
ate the current level of cost recovery per sector. 

��
Technical expertise: agency experts and consultant. 

��
E

conom
ic expertise: consultant w

ith support from
 the agency and the 

M
inistry. 

��
U

niversity studies on environm
ental benefits; 

��
A

gency experts w
ere involved in the technical and econom

ic aspects 
of the study; 

��
P

ointing at the reliability of the chronological link of each step of the 3-
step process provided in the G

uidance D
ocum

ent. 
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Sevres-N
antaise R

iver B
asin (France):  

Testing the chronological feasibility of the three step approach 
K

ey problem
s and potential 

solutions 

 
O

utstanding issues 

 
Y

ves M
érillon 

Avenue de buffon 

45063 O
rléans cedex 

Tel. +33 2 38 51 73 15 

Em
ail yves.m

erillon@
eau-loire-bretagne.fr 

 ��
D

ifficulties linked to the data: there is an im
portant need for data 

(physical, econom
ic, etc.), for each step. The availability has not been 

tested w
ith this study, as data w

as collected or constructed from
 other, 

form
er studies; 

��
D

ifficulties linked to econom
ic tools: environm

ental costs and benefits 
are hard to quantify, and they are hard to transfer easily; 

��
D

ifficulties linked to reporting cost recovery: it is possible to have data 
on cost recovery for households. For industry and agriculture, little 
data exists at each scale (local, regional, district, national). 

��
N

eed to involve stakeholders in future studies; 
��

N
eed to develop an econom

ic database in the field of environm
ental 

cost and benefits; 
��

N
eed to develop know

ledge about cost recovery in industry and 
agriculture. 

 
  

C
ontact person(s) 

Agence de l’E
au Loire Bretagne 

BP6339 

France 

Fax. +33 2 38 51 74 74 
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Vouga R
iver B

asin (Portugal): Scoping key elem
ents of the econom

ic analysis  
 

 
K

eyw
ords 

Linkage betw
een econom

ic and biophysical analysis, sources of 
inform

ation, stakeholder participation, cost recovery, current price 
structures. 

 
  

 
V

ouga river basin (P
ortugal). 

 
 

K
ey w

ater m
anagem

ent issues 

 
 

 
 

O
bjective and the study’s 

function in the overall analysis 
 

 ��
S

tep 5: A
nalysis of cost recovery and incentive properties of pricing 

schem
es; 

 
 Planned activities and overall 
structure of the study 

 
 

D
isciplines and expertise 

m
obilised 

 
 

K
ey inform

ation source 
m

obilised (reports, books, 
statistics…

) 
 

 
Stakeholder involvem

ent 

 
 

Location (river basin, country) 

��
U

rban, industrial and agricultural pollution; 
��

Institutional arrangem
ent com

plexity; 
��

Inappropriate m
anagem

ent resources; 
��

Im
plem

entation of the existing R
iver B

asin P
lan and N

ational W
ater 

P
lan. 

��
The m

ain goal w
as to perform

 a virtual econom
ic analysis, along the 

lines of w
hat w

ill be required for 2004 (A
rt. 5 of the W

FD
). 

��
S

tep 1: Identification and characterisation of the m
ain users; 

��
S

tep 2: C
ollection and organisation of the existing inform

ation; 
identification of inform

ation gaps; 
��

S
tep 3: Interview

ing stakeholders; 
��

S
tep 4: A

nalysis of price and cost structures; 

��
S

tep 6: Initial analysis of gaps in w
ater status in co-operation w

ith 
other national w

orking groups. 

��
D

irect involvem
ent of econom

ists and environm
ental and w

ater 
resource engineers; 

��
W

ork developed by the econom
ic group of IN

A
G

, the institution 
responsible for the W

FD
 im

plem
entation in P

ortugal; 
��

U
niversities and research centres w

ere involved though protocols w
ith 

IN
A

G
 (U

N
L and IS

C
TE

). 

��
V

ouga R
iver B

asin P
lan and N

ational W
ater P

lan; 
��

S
takeholder interview

s; 
��

O
ther official statistics (IN

E
). 

��
D

evelopm
ent of specific questionnaires to fill the m

ain econom
ic 

inform
ation gaps; 

��
G

roup visits to the river basin w
ith direct stakeholder contact. 
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Vouga R
iver B

asin (Portugal): Scoping key elem
ents of the econom

ic analysis  
H

ighlights/R
esults/Successes 

 
 

K
ey problem

s and potential 
solutions 

 
 

O
utstanding issues 

 
 

C
ontact person(s) 

P
edro M

endes 
Instituto da Á

gua 
 Em

ail pedrom
@

inag.pt  

 
 ��

There is considerable variability in m
unicipalities’ price structures and 

there are no clear criteria in the definition of price schedules. The 
revenues of supply and w

astew
ater system

s are not usually enough to 
cover investm

ent and operation costs. The only case w
here data w

as 
sufficient yielded estim

ates betw
een 85%

 and 115%
 of operation cost 

recovery for w
ater supply; 

��
For agriculture, data is very poor. Infrastructure values are outdated, 
there are no organised records of exploration costs, and w

ater 
volum

es are not m
etered. P

rices in public irrigation facilities are low
 

and unrelated to actual w
ater consum

ption. The m
anagers of those 

facilities expressed a com
m

on opinion that no one w
ould use the 

w
ater if prices increased. For other types of irrigation system

s, no 
inform

ation is available; 
��

For industry, there is som
e data on consum

ption and costs for large 
industrial facilities, but inform

ation is m
issing for m

any plants, 
especially those that have self-services for w

ater abstraction, 
treatm

ent and w
astew

ater discharges.  

��
A

vailable econom
ic inform

ation is incom
plete, piecem

eal, unevenly 
spread in space and tim

e and not alw
ays com

parable. E
xisting 

inform
ation is not readily available since it is not organised in a w

ay 
that w

ould m
ake it straightforw

ard to use; 
��

The situation should im
prove w

ith the recent approval of a m
andatory 

set of accounting standards for local authorities, and w
ith the carrying 

out of planned national surveys of supply and w
astew

ater system
s as 

w
ell as w

ater uses in general; 
��

Inform
ation on w

ater quality is not com
plete, as the national 

m
onitoring netw

ork is in the process of being set up; 
��

The group w
as unable to go very far into the identification of gaps in 

w
ater status and subsequent selection of program

m
es of m

easures 
because the other w

orking groups w
ere just starting their activities; 

��
S

om
e inform

ation is, at m
ost, disaggregated into m

unicipalities. A
s 

m
unicipal boundaries do not coincide w

ith river basin boundaries, the 
com

patibility of scales w
ill be a relevant issue. 

��
C

o-operation w
ith the other w

orking groups did not go as far as w
ould 

be desired to perform
 the com

plete econom
ic analysis; 

��
V

ery lim
ited approach to baseline scenario developm

ent; 
��

A
vailable inform

ation w
as insufficient for cost-effectiveness analysis.  
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