
Bayerisches Landesamt für
Umwelt

Bayerisches Landesamt für
Umwelt

Economic Implementation 

of the European Water Framework Directive

Cost-effectiveness of 
hydromorphological measures



Bavarian Environment Agency

Part A   

Cost-effective analysis 
Problems with the use for hydromorphological measures 

Part B   

Cost-effective measures 
Approaches by planning tools and by institutional controlling

2



Bavarian Environment Agency

© LfU / 20143

Hydromorphological Measures 

… are taken to improve: 
•Morphological conditions
•Hydrological regime 
•River continuity. 

Restoration of river continuity

• Fish ladders or fish bypasses 

• Reconstruction of weirs

• Management of weirs

Giving space to the river

• Acquisition of land

• Remove of hard river bank structures

• Relining of rivers

Ecological concepts for river development
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Cost-effective analysis 
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WFD Annex III:

“… make judgements about the most cost-effective combination 

of measures in respect of water uses …”

Cost-effective analysis (CEA):

– Alternative measures A1, A2, … , An

– E: Effectiveness in units of a quantitative physical indicator

– C: Costs in Money (€)

A
CE

= max
E

A1

C
A1

,
E

A2

C
A2

, ... ,
E

An

C
An











Bavarian Environment Agency

Price comparison list for hydromorphological measures
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External

costs 

in CIS Guidance Document No. 1:  WATECO

Costs of measures
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Effectiveness of measures

Hydromorphological measures with different structural effects

•Improvement of bank structures ���� (output A)
•Installation of a ecological minimum flow ���� (output B)
•Restoration of river continuity ���� (output C)

… are aiming at the same biological impact:

A natural re-colonization of rivers by fish fauna (outcome)

A common metric scale for the effects of hydromorphological 
measures is missing!?
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CEA is a useful tool to evaluate measures, when

•the effectiveness of the measures can be measured with a 
single indicator, which stands as the main expected impact of 
the measures

•the direct and important indirect costs of the measures are 
easily measurable

Otherwise the use of CEA should be avoided.

Problems of cost-effective analysis 

EuropeAID - Evaluation - Guidelines
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PART B: Cost-effective measures
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Multi-level planning

1 Strategic level:       Programme of measures under Article 11 WFD

2 Conceptual level:    Hydromorphological concepts of measures

3 Operational level:     Detailed technical implementation of measures.
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1 Strategic level: LAWA catalogue of generic measures
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2 Conceptual level of planning: combination of measures

Before Afterwards



Bavarian Environment Agency

© LfU / Referat xx / Bearbeiter / Datum12

Thema der Präsentation                                                       
Bitte ändern über: Einfügen / Kopf-und Fußzeile / Fest

Choice between concepts with different cost and benefits

Option A: fish ladder Option B: fish bypass channel

2 Conceptual level of planning
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Strategies of planning cost-effective measures

Minimize the use of measures and the expenditures for a chosen concept:

•The utilization of natural river dynamics as a driving force in restoration concepts

•The application of biological spreading and step stone effects of local measures in 

concepts for the re-colonization of water by plants and animals

•Prioritization of measures according to their efficacy for the environmental 
objectives of the WFD, for an optimal allocation of limited financial resources

•The positioning of land requiring measures preferably on public property.

Maximize the additional (external) benefits of measures for:

•Environmental objectives of other water bodies

•Protected areas referred to in Article 6 WFD

•Other water management objectives such as flood protection

•Goals of environmental protection and nature conservation in the wider sense.

2 Conceptual level of planning
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3 Operational level of planning: technical implementation
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LAWA-Guidelines for dynamic cost 
comparison calculation

CEA  ���� Cost-comparison:

A
CE

= min C
A1

, C
A2

, ... , C
AN{ }

if EA1 ≈ EA2 ≈ ... ≈ EAn
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Institutional control of the planning process
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"Wasserabteilungen"

im Bayerischen Landesamt
für Umwelt

17 Wasserwirtschafts-

ämter

Organisation der Bayerischen Wasserwirtschaftsverwaltung

Sachgebiete 

Wasserwirtschaft

an den 7 Bezirksregierungen 

Fachkundige Stellen an den
71 Landkreisen und 

25 Kreisfreien Städte 

Abteilung Wasserwirtschaft im

Bayerischen Staatsministerium für 

Umwelt und Gesundheit
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Positions of the measuring points in the Mangfall River 

far from nature impairedclose to nature

natural

Ex post evaluation of effectiveness of measures  
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Diversity of macroinvertebrates vs. level of naturalness

Level of Naturalness
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Ex post evaluation of effectiveness of measures  
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Efficiency in water management requires cost-effective measures, 
but that is not all:

•who has to pay for it? - social equity?

•impacts on nature - environmental & resources costs?

•impacts on future generations - opportunity costs?

It is a mistake to confuse economics with accounting.

Economics is action orientated, seeking to guide decision making
on multiple levels.

R.C. Griffin
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1 Strategic level: Programme of measures Article 11 WFD
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Overview: Types and incidence of measures

D3

Hydromorphological measures

Agricultural measures

Sewage treatment measures

Rivers            Lakes           Groundwater

No of water bodies with measures applied to in Bavaria
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• Restoration of river continuity

–Fish ladders or fish bypasses 

–Reconstruction of weirs

–Management of weirs

• Giving space to the river

–Acquisition of land

–Remove of hard river bank 
structures

–Relining of rivers

• Ecological concepts 

for river development.

2 Hydromorphological measures 

D3
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STEP 1- Evaluating the costs and effectiveness of potential measures

– Identify potential measures 

– Estimate the costs of each measure

– Estimate the effectiveness of each measure

STEP 2 - Constructing a cost-effective programme of measures

– Assess and rank cost-effectiveness of measures

– Select the most cost-effective programme of measures

– Calculate range for the total discounted costs

– Undertake a sensitivity analysis

STEP 3 - Evaluating whether costs are disproportionate

– Compare total costs to financial resources

– Asses total costs and benefits.

1.1CIS GD No 1: Economics and the environment
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Ex post evaluation of effectiveness of measures  

River Wern – 2010

River type: calcareous 

central uplands

Eger – 2013 

River type: siliceous 

central uplands

Donau – 2012
Large River in a 

floodplain
Mangfall – 2011
River of the AlpsSpots of smaller-scale success monitoring
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Institutional control of the planning process
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