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Foreword

In this report, The Swedish Agency for Marine and Water Management provides guidance on how
a limit for disproportionate costs can be determined, based on the agency's right to issue
regulations under the Water Management Ordinance (2004:660). The guidance is a support in
the application of Chapter 4 of the Water Management Ordinance on environmental objectives
and relevant provisions in the Swedish Agency for Marine and Water Management's regulations.
The guidance has been developed in collaboration with the Geological Survey of Sweden to also
include groundwater. The main principles in assessing disproportionate costs do not differ
between surface water and groundwater.

The guidance is primarily intended to serve as a guide for the experts within the county
administrative boards, including the regional water authorities, who assess disproportionate costs
under Chapter 4 of the Water Management Ordinance. The processes and assessments dealt
with in the guidance are complex and thus require that those who practically apply the guidance
have prior knowledge in the field.

Gothenburg, 2024-06-24,
Johan Kling
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1 Introduction

The background to this guidance is the assessment of disproportionate costs under Chapter 4 of
the Water Management Ordinance (2004:660) (VFF). There are EU-wide guidance documents on
how to assess disproportionate costs.! The guidance documents set out a number of minimum
requirements that should be met for the assessment. These are formulated as follows:

As there are uncertainties around the assessments of costs and benefits, the regional water
authorities need to consider that

e Disproportionality should not begin at the point where measured costs simply exceed
guantifiable benefits;

e the assessment of costs and benefits will have to include qualitative costs and benefits as
well as quantitative;

« the margin by which costs exceed benefits should be appreciable and have a high level of
confidence.?

The guidelines also state that costs and benefits are to be interpreted as economic costs and
economic benefits respectively. However, as has been noted in a number of studies?® , the
guidelines do not specify the limit for when costs become disproportionate, i.e. they do not specify
what characterises a margin that is "appreciable” and "has a high level of confidence". This
definition is considered a political issue for each Member State to decide. Therefore, the attempts
at specification that have been made in other Member States are not necessarily transferable to
Sweden.

The purpose of this guidance is therefore not to propose a limit, but it does aim to provide a
number of considerations that could help in the discussion on what limit to set and how monetised
and non-monetised costs and benefits can be addressed in the assessment of disproportionality.
For guidance regarding a specific disproportionate costs limit, see the guidance document from
the Swedish Agency for Marine and Water Management "Guidance on time extensions and less
stringent objectives” (report 2023:14).

2 Cost-benefit analysis as a basis for assessing
disproportionality

Since it is economic costs and economic benefits that should form the basis for the assessment
of whether the costs are disproportionate or not, cost-benefit analysis (CBA) is a natural method

! The key guidance documents in the Common Implementation Strategy for the Water Framework Directive (CIS) in this context
are Guidance Document No. 1 (European Communities, 2003), No. 20 (European Communities, 2009) and No. 36 (European
Communities, 2018).

2 See CIS Guidance Document No. 20, European Communities (2009, p. 13). See also the Swedish Agency for Marine and
Water Management's guidance on time extensions and less stringent objectives, Report 2023:14 (p. 18).

3 See e.g. Machac et al (2020).
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to use. CBA is based on a clear theory* and there is a wealth of experience, not least in Sweden,
of using CBA, particularly because the method has long been used regularly to assess the
economic profitability of investments in transport infrastructure.® There are also many examples
of how CBA can be applied in the case of environmental measures relating to rivers, lakes, the
coast and the sea. ©

A CBA is aiming at monetisation, i.e. to express costs and benefits in monetary terms. When all
costs and benefits are monetised, it becomes possible to compare them. Given such complete
monetisation, economic profitability exists if the net present value (NPV) is positive, i.e. the total
present value of the benefits exceeds the total present value of the costs:

NPV = sum of present value of benefits— sum of present value of costs > 0 (Equation 1)

Let B denote the total present value of benefits and C denote the total present value of costs. If
"disproportionate costs" were to be interpreted straightforwardly on the basis of this criterion of

economic profitability, "disproportionate costs" would prevail if the net present value is negative,
ie. if

C>B (Equation 2)

The points in section 1 indicate, however, that in practice this is not a reasonable definition of
‘disproportionate costs'. This is because a CBA can rarely be expected to provide a precise
answer; the benefits and costs are usually subject to uncertainty. There are a number of reasons
for this, and a review of these reasons is beyond the scope of this guidance. However, to give an
indication of the range of uncertainty, it can be observed that it applies to both nature and society
and their intertwining.” An example of a hydropower-related environmental measure that may
benefit fish stocks may concretise this: on the cost side, there may be uncertainties related, for
example, to the costs of the measure and to the evolution of electricity prices to value any power
production losses, and on the benefit side, there may be uncertainties related, for example, to the
degree to which fish stocks will actually be improved and to the valuation of such improvements
by fishermen and other people.? At a general level, the EU CIS Guidance Document No. 20
recognises that uncertainty about the benefits of measures is usually greater than uncertainty
about the costs® and specifically mentions the uncertainty associated with benefits related to the
impact of measures on services that are not traded on any market.'° Many ecosystem services
are such non-market goods, which can only be monetised using specific valuation methods.!*
The imperfection of such methods in providing information on people's preferences for different
ecosystem services is one source of uncertainty, but in addition, there is all the uncertainty that
lies in the functioning of natural systems and their capacity to provide ecosystem services. In
general, the processes in these systems tend to be non-linear, which can manifest themselves,

4 See e.g. Johansson and Kristrom (2018) and Séderqgvist (2022) for an introduction to CBA.
5 Trafikverket (2024).
6 See e.g. Johansson and Kristrom (2012), S6derqgvist et al (2017).

" To indicate the breadth of the field and how it can be explored, 153 different frameworks for analysing uncertainty associated
with environmental change were included in a recent literature review (Bevan, 2022).

8 See the review of the benefits and costs of environmental measures in the Mérrum River in Séderqvist (2022, p. 15).
9 CIS Guidance Document No. 20, European Communities (2009, p. 12).

10 1bid, p. 11.

11 See Soderqvist (2022) for a brief introduction to different valuation methods.
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for example, in the form of threshold effects when systems are overstressed by, for example,
climate change and biodiversity loss.'? This source of uncertainty is important not least for the
assessment of what happens if environmental measures are not taken, i.e. what happens in the
reference (e.g. business as usual) alternative in a CBA of environmental measures, and which
therefore affects the magnitude of the benefits of taking action. Put simply, the benefits of an
environmental measure that achieves a certain level of ecosystem services will be higher the
worse the situation avoided by the measure. Furthermore, assessments of the magnitude of the
need for environmental measures aimed at protecting and restoring nature should be understood,
inter alia, from the perspective of uncertainty, with risks of e.g. threshold effects, in order to
ensure with sufficient margin the functionality and stability of natural systems.*3

There are thus many reasons why there may be uncertainty about the size of the benefits and
costs of measures. This applies both to (1) the benefits and costs that can be expressed in
monetary terms and (2) the benefits and costs for which there are no monetary estimates and
which therefore cannot be expressed in monetary terms. The points on disproportionate costs in
section 1 reflect both (1) and (2).

The first paragraph on disproportionate costs in section 1 can be interpreted as meaning that
even if all benefits and costs were monetised, uncertainties in monetisation mean that one cannot
safely conclude that costs are disproportionate as soon as a point estimate of C is greater than a
point estimate of B. With reference to the third point on disproportionate costs in section 1 it is
required that C exceeds B by a certain margin. This can be expressed as the following must

apply:
C>BxF, (Equation 3)
where F is a factor expressing the desired margin, i.e. F is a value above 1. 14

The second paragraph on disproportionate costs in section 1 refers to the existence of qualitative
costs and benefits, i.e. costs and benefits that cannot be expressed in monetary terms due to lack
of information, and that these qualitative costs and benefits must also be taken into account in a
final assessment of whether the costs are disproportionate or not.

In section 3 the identification of disproportionate costs is discussed, ignoring the fact that some
costs and benefits cannot be expressed in monetary terms. This involves looking only at
monetised costs and benefits and their uncertainty. Non-monetised costs and benefits are then
addressed again in section 4. The reason for this separation is that if it can be established with
acceptable certainty that the monetised costs are disproportionate (or not disproportionate), then
this can facilitate the assessment of whether they are still disproportionate (or not
disproportionate) when the qualitative (i.e. non-monetised) costs and benefits are factored into
the assessment.

12 See e.g. Dasgupta (2021) and Folke et al. (2021). See Dudgeon (2019) for an overview of specific threats to freshwater
ecosystems.

13 See Rockstrom et al. (2023) for a recent such assessment.
14 The same relationship can be expressed by the so-called cost-benefit ratio (B/C): B/C < 1/F.
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3 Monetary criteria for disproportionality

3.1 Criterion based on probabilistic uncertainty analysis

For CBA, a standard problem is that there is uncertainty about the monetary size of the costs and
benefits. One main approach to deal with this is a probabilistic uncertainty analysis.*® In such an
uncertainty analysis, the uncertainty in the cost and benefit items for which there is uncertainty is
first described using probability distributions.'® Simulations (Monte Carlo analysis) can then be
used to estimate an empirical probability distribution for the net present value.’

An example of such an estimated empirical probability distribution is shown in the left-hand
diagram in Figure 1. The y-axis shows the probability of a certain value of the net present value
on the x-axis. Alternative ways to show the same estimate are through the empirical distribution
function or through the empirical survival function, which is equal to 1 minus the empirical
distribution function. The right-hand diagram shows the empirical survival function, and from this it
is easy to read the probability that the net present value reaches a certain value: for example, the
probability that the net present value is greater than zero is equal to about 20% and the
probability that the net present value is greater than —8 million is equal to about 100%.
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Figure 1 The left graph shows, as a result of a simulation, an estimated empirical probability distribution for the net present
value. The right graph shows the same estimate in terms of the empirical survival function. The red line marks the mean of the
net present value. The x-axis measures the net present value in millions of SEK, and the y-axis measures probabilities. Source:
Sdderqyist et al (2017, pp. 62-63).

The question now becomes: Do the charts in Figure 1 describe a situation where the costs can be
judged to be disproportionately high? The average net present value, indicated by the red line in
the diagrams, is in this example about SEK —1.5 million, i.e. according to the average, the sum of
the present value of the costs exceeds the sum of the present value of the benefits. But does this
correspond to what is stated in the third paragraph of section 1, i.e. that the costs exceed the
benefits by a margin that is appreciable and has a high level of certainty? This is not self-evident,

15 See e.g. Johansson and Kristrom (2016, Chapter 11) for this and other approaches.
16 See e.g. Soderqyist et al (2017, p. 60).
17 See e.g. Johansson and Kristrom (2012, 2016), Soderqvist et al. (2015, 2017).
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as there is a not negligible probability (20%) that the net present value is positive, i.e. there is a
20% probability that the costs do not exceed the benefits. The third point could be interpreted as
meaning that there are disproportionate costs if the probability that the net present value is
positive is sufficiently small. If it is sufficiently small, the first point should also be considered to be
fulfilled, as the mean of the NPV cannot be expected to have a very small negative value (just
below zero) while the probability that the NPV is positive is small.

How small a probability is 'sufficiently small'? This is for the relevant decision-makers to judge.
The starting point here is that the first and third points of section 1 indicate a need for caution: it
would be serious to make the mistake of judging costs as disproportionate when they are in fact
proportionate. The EU CIS Guidance Document No. 20 further emphasises that the Water
Framework Directive (WFD) is an environmental directive and that derogations from its objectives
should not be a rule but should only be made in exceptional cases.!® This is also reflected by the
guidance's statement that in weighing the risk of failing to achieve the objectives of the Directive
against the risk of not using cost-effective means to achieve the objectives, priority should be
given to minimising the former risk.*® Therefore, for disproportionate costs to exist, the probability
that the net present value is positive must be very small, in line with commonly used levels of
statistical significance, e.g. no more than 5% or no more than 1%. In such a case, the example in
the diagrams in Figure 1 does not describe a case of disproportionate costs; the mean of the NPV
is indeed negative, but the probability of a positive NPV (20%) is too high.

Using a probabilistic uncertainty analysis to assess whether costs are disproportionate or not, as
described above, has clear strengths in that the uncertainty in different cost and benefit items is
handled systematically and analysed simultaneously. However, the analysis is demanding in that
the uncertainty must be specified for the cost and benefit items, with the choice of probability
distribution and the parameter values needed to determine the shape of the distribution. To help,
there are methods and software? designed to discuss in a practical way which probability
distributions and parameter values should be used for different costs and benefits.?! Such
discussions usefully involve experts and stakeholders with complementary starting points and
knowledge, ideally leading to a broad consensus. Furthermore, there are many different types of
simulation tools.?? Nevertheless, the approach entails a complexity that can be difficult and
resource-intensive to manage in practical applications, especially as the analysis should also take
into account possible correlations between different cost and benefit items. So while there are
good reasons to move towards the above approach, an alternative way of assessing whether
costs are disproportionate or not may also be needed.

3.2 Criterion based on a simpler sensitivity analysis

An alternative way of making the assessment of disproportionality could be to carry out the
uncertainty analysis as a simpler sensitivity analysis, where the outcome of various parameter
assumptions is studied, e.g. with regard to electricity price, labour costs for environmental
measures, social discount rate, etc. This approach is less satisfactory from a scientific point of

18 CIS Guidance Document No. 20, European Communities (2009, p. 10).

19 CIS Guidance Document No. 20, European Communities (2009, p. 12).

20 E.g. the Shelf approach, see Oakley and O'Hagan (2016) and O'Hagan et al. (2006).

21 See Ohlin Saletti et al (2023) for an example of such discussions.

22 E.g. the @RISK software. See also a simple variant in the FRAM-KLIV tool (Séderqvist et al., 2017).
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view than a probabilistic uncertainty analysis, but can be less resource-intensive. The outcome of
such a sensitivity analysis is illustrated by the number line in Figure 2. For the benefits, a mean
value Bmean has been estimated, and a sensitivity analysis making realistic changes to the
parameter assumptions has identified a range from a lowest reasonable estimate of the sum of
present value of the benefits (Bmin) to a highest reasonable estimate of the sum of present value
of the benefits (Bmax). In Figure 2 the same type of range has been identified for costs. As in the
case of probabilistic uncertainty analysis, what are "realistic" changes can be assessed through
discussions between experts and stakeholders with complementary starting points and
knowledge.

L 2 ® @ L *—© >

SEK
0 B Buean By Goin L - (G

Figure 2 . Schematic illustration of ranges for the sum of present value of benefits (B) and the sum of present value of costs (C).
Bmean is the mean value of the sum of present value of benefits, and Crean is the mean value of the sum of present value of
costs.

Since Cmean > Bmean Figure 2 shows an example (like the example in Figure 1) where the mean of
the net present value is negative. Again, however, the question is whether the costs exceed the
benefits sufficiently for the costs to be judged disproportionate. As described above in the case of
probabilistic uncertainty analysis, there is a need for caution - it would be a serious error to judge
costs as disproportionate when they are in fact proportionate. Now, there are no probabilities to
help with the assessment, but there is information on how high the benefits can reasonably be at
most (Bmax) and how low the costs can reasonably be at least (Cmin). A condition for
disproportionate costs could therefore be that Cmin should exceed Bmax, i.€:

Chmin > Bmax , (Equation 4)
a condition which is fulfilled in the example in Figure 2.

If the condition is met and the costs are thus deemed disproportionate, the comparison between
Cmin and Bmax implies that there is a very small risk that the net present value would in fact be
positive, i.e. a very small risk that the costs are deemed disproportionate even though they are in
fact proportionate. This gives us a condition similar to the one above for the probabilistic
uncertainty analysis. It could possibly be argued that the risk of committing the serious error is still
not small enough because there is an inherent uncertainty in the magnitude of the value of Cnin
and Bmax. In that case, one way to further reduce the risk of this serious error would be to include
a factor F, so that the condition becomes:

Cmin > Bmax X F, (Equation 5)

where F > 1.

-12 -
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3.3 Some remarks

The above is an attempt to formulate conditions for disproportionate costs that could be
compatible with the first and third points of section 1 for a case of probabilistic uncertainty
analysis and for a case of a simpler sensitivity analysis. The former is more satisfactory from a
scientific point of view and therefore desirable, but the latter could be relevant for a transitional
period if there are insufficient resources for a probabilistic uncertainty analysis.

Regardless of how the monetary analysis is carried out, it should be essential that the same type
of reasoning is used in analyses of environmental measures in different locations, so that the
comparison between benefits and costs is made in a consistent manner. Suppose, for example,
that benefits in the form of existence values have been estimated for a particular stretch of river A
through a valuation study, and that these existence values are therefore included in the monetary
benefits of environmental measures in stretch of river A. If there is reason to believe that
existence values will also arise there due to proposed environmental measures for another river
section B, some kind of assessment of the size of the existence values should also be made for
river section B, e.g. by means of a new valuation study or by value transfer. To completely refrain
from weighing in the existence values for river section B even though they are weighed in for river
section A entails an inconsistency in the types of benefits that are taken into account.

In general, it can be expected that there is a great need for monetary analyses to be transparent
and comparable, and that there are procedures for continuous feedback of experience, so that
the analyses are always made with the best available data. This also applies to the handling of
non-monetised costs and benefits, which is the subject of the next section.

4 Criteria for disproportionality when certain items
are difficult to monetise

The previous section dealt with how uncertainty can be handled in the context of a monetary
analysis and how conditions for whether costs are disproportionate or not could be formulated, on
the one hand in the case of a probabilistic uncertainty analysis and on the other hand in the case
of a simpler sensitivity analysis. In both cases, conditions were formulated to minimise the risk of
costs being considered disproportionate when they are in fact proportionate. However, a typical
case for environmental measures is that they entail certain benefits and costs that are difficult to
monetise due to lack of knowledge, i.e. they cannot be included in the monetary analysis. This is
the situation addressed by the second point in section 1 flags, i.e. that also qualitatively described
costs and benefits have to be included in the assessment of disproportionate costs. An example
of a difficult-to-monetise benefit of environmental measures may be the non-use values (e.g.
existence values) that can be associated with increased biodiversity.?® However, there may also
be difficult-to-monetise items on the cost side, such as the negative impact on cultural sites that
environmental measures may lead to. Sometimes such difficult-to-monetise benefits and costs

2 See Soderqvist et al. (2017) for different types of economic values, such as existence values and other non-use values.
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may have been estimated for a specific case through special valuation studies, but it is often not
obvious how such estimates should be transferred to other cases (so-called value transfer).?*

How can non-monetised costs and benefits be addressed in the disproportionality assessment?
In some special cases, the assessment of disproportionality in the monetary analysis may be
sufficient to assess disproportionality even if some cost and benefit items have not been
monetised, see the list in Table 1.2° Such special cases are, for example, cases A and E, where
the non-monetised cost and benefit items are qualitatively assessed as "small”, i.e. so small that
they cannot be expected to change the conclusion of the disproportionality assessment in the
monetary analysis. Other special cases occur when the non-monetised items assessed as large
would reinforce a conclusion of disproportionality or not disproportionate. Such cases are B and
G in Table 1. In case B, the disproportionality condition is met for the monetary benefits and costs
while the non-monetary costs are deemed to be large while the non-monetary benefits are
deemed to be small. In case G, the disproportionality condition is not met for the monetary
benefits and costs while the non-monetary benefits are assessed to be large while the non-
monetary costs are assessed to be small. The other cases lead to less certain conclusions, in
particular C and F.

Table 1 . Different cases where disproportionate costs may or may not be deemed to exist.

Case Is the disproportionate Non-monetary benefits Non-monetary costs Disproportionate cost?
cost condition met in the
monetary analysis?

A Yes Small Small Yes

B Yes Small Large Yes

C Yes Large Small Uncertain

D Yes Large Large Probably, if the non-monetary

benefits and costs broadly cancel
each other out

E No, it is not. Small Small No, it is not.

F No, it is not. Small Large Uncertain

G No, it is not. Large Small No, it is not.

H No, it is not. Large Large Probably not, if the non-monetary

benefits and costs broadly cancel
each other out

5 To provide a better basis for assessing
disproportionality
Unfortunately, qualitative statements such as 'large’ or 'small' are problematic in assessing

disproportionate costs. Where is the line between "large" and "small"? When does the sum of
several 'small' cost or benefit items become so large that the total non-monetised cost or benefit

24 See Soderqvist (2022) for a brief introduction to different valuation methods and to value transfer.

% The table has some similarities with the reasoning and structure of Table 1 in section 3.2.4 of CIS Working Group 2.2 (2003),
but there it is assumed that only benefits are non-monetised.
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becomes 'large'? These are two examples of questions that indicate that the assessment of
disproportionate costs would be facilitated by estimating the size of costs and benefits that are
currently difficult to monetise. This therefore appears to be an urgent area for investigation.

One possibility that could be tested is to express the magnitude of such costs and benefits semi-
guantitatively, e.g. by scoring. However, this requires work on defining scoring scales and
probably also weighting of the different scored cost and benefit items, as well as establishing a
process for scoring and weighting. In addition, the scored and weighted costs and benefits must
somehow be compared with the monetised costs and benefits, which is a challenge that can be
addressed in different ways in multi-criteria analysis.?®¢ However, this problem can be avoided by
monetising the non-monetised costs and benefits instead. This may seem at first sight to be a
difficult task in practice, as there may be a lack of opportunities for value transfer from existing
valuation studies?” and new applications of environmental economics valuation methods may be
resource intensive?® . However, there should be an urgent need to identify particularly large and
important knowledge gaps and to focus work on new valuation studies to fill these gaps.

One possible complementary monetisation option that could be tested is to apply deliberative
valuation?® , where relevant stakeholders come together to discuss reasonable monetary values
for currently non-monetised costs and benefits. To be consistent with CBA, deliberative monetary
valuation should aim for stakeholders to assess what is the most reasonable monetary valuation
based on available information about public preferences, not their own preferences.

There may be cases where only one cost or benefit item that is difficult to monetise is significant
enough to determine whether the costs are disproportionate or not. The size of existence values
may be an example of such an item. In such a case, the deliberative monetary valuation could
start by examining at what level of existence values the costs would exceed the disproportionality
threshold. This threshold could then be applied to the population concerned, after which the
participating stakeholders would assess whether a lower or higher value per household than the
threshold is likely, given the best available information on the size of existence values from
existing valuation studies. A further step to take would be for participants not only to conclude
whether a lower or higher value than the threshold is likely, but also to assess the level of
existence value itself. This judgement could be updated through new deliberative monetary
valuations as new information from further valuation studies becomes available.

2 An overview of different methods for multi-criteria analysis can be found in Soderqgvist (2022).

27 However, the knowledge base is constantly growing, thanks in part to ongoing updates of databases such as the Ecosystem
Services Valuation Database (ESVD), see www.esvd.info.

28 But not necessarily more resource-intensive than careful value transfer studies, cf. Kinell and Séderqvist (2011).
2 A brief introduction to deliberative evaluation can be found in Séderqgvist (2022), see e.g. Isacs et al. (2023) for an example.
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Complementary guidance on disproportionate costs
limit, when assessing disproportionate costs
according to the Swedish Water Management
Ordinance (2024:660)

The background to this guidance is the assessment of disproportionate costs under the
Ordinance on Water Management (2004:660). A number of minimum requirements that should be
fulfilled for the assessment of disproportionate costs emerge from EU-wide guidance. These are
formulated as follows:

As there are uncertainties around the assessments of costs and benefits, the water authority
needs to consider

« Disproportionality should not begin at the point where measured costs simply exceed
guantifiable benefits;

* the assessment of costs and benefits will have to include qualitative costs and benefits as
well as quantitative;

+ the margin by which costs exceed benefits should be appreciable and have a high level of
confidence.

The guidelines also state that costs and benefits are to be interpreted as economic costs and
economic benefits respectively. However, as has been noted in several studies, the guidelines do
not specify the limit for when costs become disproportionate, i.e. they do not specify what
characterises a margin that is "appreciable" and "has a high level of confidence". This definition is
considered a political issue for each Member State to decide. Therefore, the attempts at
specification that have been made in other Member States are not necessarily transferable to
Sweden.

The purpose of this guidance is therefore not to propose a limit, but it does aim to provide some
reasoning that could help the discussion on what limit to set and how monetised and non-
monetised costs and benefits can be addressed in the assessment of disproportionality.

SwAM, The Swedish Agency for Marine and Water Management is the responsible government agency tasked to protect,
restore and ensure sustainable use of freshwater resources and seas including fisheries management.
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