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The problem in Sweden

A 80 000 potentially contaminated sites (2008).

A The 1500 most contaminated sites is expected to cost 60
billion SEK ( 47 billion) to remediate.

A Can we afford it?
Prioritisation between
actions and sites needed.

A How much should we
remediate? Ensure
acceptable risk levels for
humans and the
environment and a sound
use of available resources
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Projects in the Sustainable Remediation
Programme (Swedish EPA)

AParticipants:

I FRIST, Chalmers: Lars
Rosén, Par -Erik Back

i Enveco Miljéekonomi: Tore
Soderqvist, Asa Soutukorva

I SWECO VIAK: Lars Grahn,
Patrik Brodd

AThree projects:

I 2004 -2005: Valuation of
risks in selection of remedial
strategies

I 2005 -2007: Cost -benefit
analysis (CBA) as a tool for
prioritising remedial actions

I 2007 -2008: Multi  -criteria
analysis (MCA) for

susta)inable remediation ( In NV Report 5537 NV Report 5836
prep ).
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Sustainable development

Cost-benefit

analysis
Economic
dimension

Ecologic
dimension

Socio- cultural '
dimension

Solutions

oDevelopment that ensures that the use of
resources and the environment today does After Soderquist et al (2004) and
not restrict their u sBundigdgomisgipni(1P) e g e
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What Is cost -benefit analysis?

A Performed on the societal
level.

A Purpose : to estimate
changes in public welfare.

A Basic criterion : Is the sum
of all benefits for all
companies and individuals
larger than the sum of all
costs for all companies and
individuals?

A Analysis of distributional
effects necessary.
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Mathematical description

.
Target function: F.=a 1 {Bit - Cit}

B. = benefits of alternative i
C, = costs of alternative |

T = time horizon
r = discount rate
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How to express changes in
public welfare?

Changes in public welfare

Positive changes (Benefits) Negative changes (Costs)

Not possible to Possible to Possible to Not possible to

express in express in express in express in

monetary terms monetary terms monetary terms monetary terms
| J

Comparison of changes in public welfare

A The positive and negative changes are expressed as far as possible
in quantitative monetary terms.

A Some changes, especially those related to the environmental
impacts on society, may be difficult to monetise.

A 1tis important that all changes are expressed at least in
gualitative terms and included in the CBA.
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A four -step procedure

A Step 1: Definition of the basic CBA
model and its target function.

Step 2 : Identification of the specific
costs and benefits, evaluation of the
importance of each factor, and

valuation in qualitative terms (+/ -).\

A Step 3: Quantification of each cost
and benefit, starting with the factors
assessed to be the most important in
the precedent step. If monetary
values are inaccessible within
reasonable effort, the qualitative
valuation from  Step 2 is maintained.

A Step 4: Summation of all costs and
benefits over specified time horizon
and interpretation of whether the
total effect on public welfare is
positive or negative.

I Uncertainty analysis
I Distributional analysis.

Step 1: Definition of target function

What is a target function and how do | define
it for my CBA?

Step 2: Identification of Costs and
Benefits

How do | identify the relevant costs and
benefits for my CBA?

Step 3: Quantification
Which valuation methods are relevant?

How do | monetise my Costs and Benefits?

Step 4: Calculation
How do | do the calculation?
What are the uncertainties?

How do | interpret the results?

How do | use the results?

NN N

Theory: Section 4.1; 4.2

Example: Section 5.3

Theory: Section 4.2

Example: Section 5.4

Theory: Section 4.2; 4.3;
4.4;45; 4.6

Example: Section 5.3

Theory: Section 3.2; 3.3;
4.1;4.2

Example: Section 5.6;
Appendix B
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Costs of a remediation project

Costs included in the
proposed model are:

C1. Contract costs.

C2. The negative effects
on human health from
remedial actions.

C3. The negative effects
on ecosystem products
and services

Examples on
changes in risks:

Economic project
risks (e.g. delays).

Increased health
risks on and off
site.

Increased
environmental
risks on and off
site.



