
Fig. 1: Integrative Methodological Approach (IMA)
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Methods
IMA forms the methodological framework for GLOWA-ELBE (Fig. 1).
Step 1: Identification of development scenarios as combinations of 
social-environmental development trends(A) and policy strategies(B).
Step 2: Establish indicators and criteria for the measurement and 
evaluation of each development scenario’s effects on water users.
Step 3: Determine development scenarios’ effects using WBalMo.
Step 4: Evaluation of effects with decision-makers and stakeholders.
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Interviews and expert 
discussion groups 
were employed to 
define indicators and 
criteria to measure the 
effects of these 
scenarios.

Results

Water treatment

Fig. 7: Profits of fish 
farming in scenarios A1 
and B2 (mill. Euro, 2% 
discount)

Fish farming

Fig. 6: Costs of water 
treatment in scenario B2 
(mill. Euro, 2% discount)

The five strategies (Step 1) were 
evaluated using the criteria de-
scribed in Step 2. Although these 
results are preliminary they 
suggest that the current basic 
strategy performs worse than the 
others.  GLOWA-ELBE II will re-
veal which strategies are con-
sidered best for the Elbe. The 
evaluation step of IMA will be im-
proved by including stakeholders’ 
and decision-makers’ preferences 
in the MCA process.
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Step 4: Preliminary 
Evaluation Results

Step 3 and 4: The major research effort focused on integrating evaluation functions directly into WBalMo.  Transfer functions were 
used where results from WBalMo were not directly compatible with the economic evaluation process. The economic valuation refers to 
different policy strategies in the context of two possible future development scenarios: Globalisation (A1) and Regionalisation (B2).
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treatment of lake i in year t

vi: Required amount of 
neutralisation agent

GBi: Profit of pond i in year t

Zi,t:  Areal value of pond i for the 
adjustment of the ideal pond size 
under conditions of water scarcity

Evaluation 
& transfer 
functions

Fish farming is 
threatened by reduced 
profits due to socio-
economic and climate 
change.

Prior to 2020 costs are 
fluctuating due to treat-
ment of individual lakes.  
After 2020 permanent 
treatment of discharged 
lake water leads to a 
smoother curve.

Messner, F., Kaltofen, M. (2004): Nachhaltige Wasserbewirtschaftung und regionale Entwicklung – Analyse und Bewertung von Szenarien zum
Wassernutzungskonflikt im bergbaubeinflussten Einzugsgebiet der Oberen Spree, UFZ-Report 1/2004, Leipzig, Dresden and Cottbus, 95 pp.
Messner, F., Zwirner, O., Karkuschke, M. (2004): Participation in Multicriteria Decision Support for the Resolution of a Water Allocation Problem 
in the Spree River Basin, Land Use Policy (in press, available online).

Modelling 
results

Fig. 8: Impact matrix for scenario A1 (globalisation), 2% discount

Multidisciplinary Impact Analysis
for each scenario
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Stakeholder 
participation:

Public

• Politicians

• Agents

• EPAs

• NGOs

• others
(identified in a 
stakeholder 
analysis)

Next iteration stakeholder debate about 
solutions

decision making, 
implementation

Analysis of Problems, Conflicts, Expressed Needs, Targets...

considering:
(A) External Driving Forces/                          (B) Policy Strategies

Boundary Conditions

Derivation of 
Scenarios for Future 

Development Selection of 
Criteria and Indicators

Evaluation of Results:
cost-benefit analysis (CBA) and 

multi-criteria analysis (MCA) combined


