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Economic analysis in the WFD
Cost-effectiveness:
What is the cheapest way to achieve the established
targets?
Analysis of (dis)proportionality:
Are the costs of achieving the targets proportionate to
the benefits the good ecological status provides?
i.e. do benefits outweigh the costs?

Water management: a wicked
problem
A problem for which it is impossible to define an
optimal solution because of uncertainty about
environmental conditions and differences in social
values

Mono-disciplinary ‘academic’ approaches are not
enough
 Integration across different scientific disciplines is

needed
 But also with other strands of knowledge

(stakeholders)

A transdisciplinary approach to the
economic analysis of the WFD

Stakeholder engagement:
information gathering

Hydro-chemical modelling
of effectiveness of
mitigation actions

Economic analysis:
cost-effectiveness; analysis
of (dis)proportionality

Stakeholder engagement:
‘Ground-truthing’

A transdisciplinary approach to the
economic analysis of the WFD
Stakeholder knowledge is not a substitute of
scientific knowledge, but a complement to it
 Increases the ‘workability’ of proposed

mitigation strategies in ‘real life’
The REFRESH approach is to be adapted to a range
of socio-ecological conditions and analytical
capacities and data availability
 Not all applications are identical
 Part of the challenge is how can this work

where

Broad research questions
 Can our analysis facilitate the specification of economically
sound and socially acceptable management options which
deliver compliance of ecological targets?
 Under current and future conditions

 How far can a functional bio-economic modeling approach
really go?
 What are the advantages and limitations of integrating
other strands of knowledge?
 Are cost-effective measures able to provide ‘wider
benefits’? (e.g. carbon sequestration, recreation potential)
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What did we do?
Step 1: Identification of pressures, sources of pressures
and potential mitigation measures
- by researchers; validated with local stakeholders

Step 2: Assessing the effectiveness of different
mitigation measures
hydro-chemical modelling; literature information;
experimental data; consultation with stakeholders

Step 3: Cost-effectiveness analysis and cost optimization
modelling (cheapest way to achieve target)
- contrasted with local knowledge and views on feasibility,
acceptance and spatial prioritization (e.g. participatory mapping)

What did we do?
Step 4: Cost-Benefit Analysis of most cost-effective
measures
- Identification of main costs/cost-bearers –
benefits/beneficiaries (stakeholder consultation)
- Monetary assessment of benefits (benefit transfer)
- Estimation of Net Present Value at different time horizons
(benefits outweigh cost?)

Step 5: Distributional effects (equity), affordability
considerations and identification of wider benefits
- Expert survey and stakeholder discussions

How did we incorporated stakeholders
knowledge and views?
 A series of local workshops specifically designed to address key
questions at each of the steps
 One day sessions including key local stakeholders (farmers,
environmental and nature conservation agencies, angling and
fishing interest, water utilities, local communities, etc. )
 Feedback leaflets

 Interviews and follow up conversations with individual
participants for specific issues
 All this fed into a final report integrating the hydro-chemical
modelling and the economic analysis
 Further circulated and discussed in stakeholders
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A flavour of the type of results…
Sub-catchment
(Target)

Net Present Value (GBP)

2015

2021

2027

Tarland
(10% N reduction target – 3 mg N/l)

3,265,338

4,947,214

6,318,672

Tarland
(15% N reduction target – 2.5 mg N/l)

2,636,082

3,977,385

5,099,255

5,873,400

8,909,638

11,380,053

Loch of Skene and Leuchar Burn
(20% SRP reduction target)

Profitability indicators of water quality improvement in the Dee sub-catchments, Scotland

Policy implications
 Attaining WFD’s targets is generally proportionate, i.e. benefits outweigh the
costs (great deal of non-market benefits which are difficult to quantify; lower
bound)
 But there are distributional/equity considerations (great burden in specific
sectors while is the public more generally which benefits)
 And affordability issues (in some cases): requires coping mechanisms
 Support for water quality improvement is high in the agenda

 Transition to result based agri-environmental schemes? The role of Payment for Ecosystem
Services Schemes and different forms of collective partnerships

 There are substantial and very varied wider benefits, which further support
proportionality
 Will cost-effective measures today be effective in the future?
 In places, climate change may worsen the situation, but land use changes will have a
greater effect, compromising in some contexts the capacity of the measures selected today
 Climate change is also a driver of land use change (together with socio-economic drivers)

Methodological challenges
 Addressing multiple-stressors:
 Local stakeholder consultation indicated in all cases that there are multiple pressures

over the aquatic environment
 In each case, we have focused on one pollutant
 The current understanding of the combined effects of multi-stressors acting on water

systems is extremely limited

 Effectiveness results and effectiveness in reality:
 Predicting effects using models or experimental data is one thing
 But full complexity is difficult to grasp, that affects the economic analysis

 Time lags: when benefits would be visible? Time horizon for disproportionality

 Primary valuation at the local level:
 Benefits estimations based on benefit transfer: transfer errors
 Stakeholder consultation has helped complementing this information
 Need cheaper and more accurate alternatives to primary valuation (internet

survey, application of Bayesian Beliefs principles to benefit transfer)

Methodological challenges
 The scale challenge:
 How ‘small’ can we go meaningfully in our modelling (hydro

and economic) – data limitations and cost of gathering data
 Field or sub-field level to get good data, but not relevant

scale for WFD decision-making (upscaling?)
 Participatory mapping (too incipient)

 Challenges inherent to the transdisciplinary approach:
 Difficulties integrating bio-physical and economic information

 Adding stakeholder views: can be great but

 It can generate un-met expectations
 It exposes the scientist; time consuming and not all scientists
are willing to get exposed
 What happens after the project is finished?

So.....
It is hard!
But….is it worthy?
Let’s hear from the potential users,
come to tomorrow’s stakeholders
symposium!
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