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The Deepening of the River Elbe 

The Total Economic Value Approach 

Affected Value Consequences of (Continued) Dredging and 
Affected Ecosystem Services 

Applicable Valuation 
Methods 

Reduced recreational and 
touristic value 
 
 

• Habitat loss and reduced biodiversity due to increased 
tidal movements, reduced water quality and oxygen 
levels (e.g. breeding grounds, Schierlings-
Wasserfenchel) 

• More ship movements 

• Travel cost method 
• Contingent valuation 

Reduced  value from water 
regulation services 

• Decreased ability to dissipate excess nutrients and 
toxics 

• Substitution costs 
• Hedonic pricing 

Reduced value of irrigational 
water 

• Shifts in the brackish zone and consequent rise in 
salinity levels of groundwater in agricultural areas 

• Productivity method 
• Market prices 
• Substitution costs 

Decreased value of flood 
protection 
 
 

• Stronger tidal movements, more water being pressed 
in the estuary during high-tides and increased water 
current 

• Increased erosion of dikes 
• Reduced water dissipation  

• Hedonic pricing 
• Insurance behavior 
• Substitution costs 

Decreased value as breeding 
ground for fish 

• Increased water current and stronger tidal movement 
• Decreased oxygen levels 
• Destruction of benthic habitat 

• Market prices  
• Contingent valuation  
• Production function 
• Travel cost method 

Decreased value of carbon 
sequestration and burial 

• Deterioration of translucence and consequent 
reduction of photosynthesis activity  

• Carbon prices 
 

Decreased value of 
biodiversity 

• Loss in the variety of species due to a loss in habitats 
and reduced environmental quality 

• Contingent valuation 

Implications for Economic Project Planning 

 

• Deepening and widening  the fairway up to a level of 14.5 m so that ships can pass the Elbe with 
a draft of 13.5 m tide-independent (at the present 12.5 m) and with 14.5 tide-dependent (at the 
present: 13.5 m).  

• Proponents (e.g. (city) government, Hamburg Port Authority, etc.) 
• Deepening necessary to remain competitive: traffic of ships with a draft ≥ 13.5 m 

(Postpanamax) significantly increases  – prediction for 2015: 18.7 %  of worldwide stock 
• Port of Hamburg employs 121,864 people in Hamburg and 260,222 throughout Germany 

(as of: 2012): deepening maintains jobs 

• Opponents (e.g. BUND, WWF, NABU, etc.) 
• A further deepening will entail severe and irreversible environmental damages 
• Officially calculated costs are set too low, presented benefits are set too high 
• Excessive official projections for the required depth of the Elbe   

• Arguments of proponents and opponents are comprehensible. But, so far, neither side included 
or quantified all relevant aspects.  

Regulating Services 

Benefits obtained from the 
regulation of ecosystem 
processes 

• Climate regulation (e.g. 
carbon sequestration) 

• Water regulation (e.g. 
filtration and 
detoxification) 

• Erosion control (e.g. 
retention of sediments) 

• Pest and disease control  
• Flood attenuation 

 

Provisioning Services 

Products obtained from 
ecosystems  

 
• Food (e.g. fish, crabs) 
• Transportation 
• Energy generation (e.g. 

tidal power plants) 
• Residential and 

industrial water supply 
(e.g. cooling/ 
irrigational water) 

• Raw materials (e.g. 
reeds) 

Cultural Services 

Nonmaterial benefits 
obtained from ecosystems 
 

• Recreation 
• Natural heritage 
• Research and education 
• Religious  and spiritual 

benefits 
 

Supporting Services 
Services necessary for the production of all other ecosystem services 

  Soil formation       Nutrient cycling       Pollination       Habitat and nursery 

Ecosystem Services of an Estuary 

Use Values 

Total Economic Value of an Estuary 

Non-use Values 

(i) Direct Use Values:  
Benefits obtained from directly utilizing 
ecosystem services; usually provisioning 
services 
   a) Consumptive: utilization reduces 

available quantities 
   b) Non-consumptive: utilization does not 

reduce available quantities 

(ii) Indirect Use Values 
Indirectly obtained benefits; particularly 
from provisioning and regulating services 

(iii) Option Values 
Benefits from future availability of 
ecosystem services 

(i) Existence Values 
Satisfaction obtained from the mere 
knowledge of an ecosystem’s existence 

(ii) Altruistic Values 
Benefits from the knowledge that others 
are able to utilize an ecosystem 

(iii) Bequest Values 
Benefits from the knowledge that future 
generations are able to utilize an  
ecosystem 

Ecosystems are functional units comprised of a compound set of interacting 
organisms within a specific inorganic environment. The resulting interconnection of 
various biotic and abiotic processes provides a multitude of goods and services 
affecting human life. 

Ecosystem services are described as the benefits humans obtain from ecosystem 
functions, either directly or indirectly. The term subsumes all processes and 
conditions of ecosystems which influence human well-being.  

Theses goods and services influence human well-being via their impact on material 
needs, health, security, and social as well as cultural relationships.  

Economic valuation aims to determine and quantify these contribution to human well-
being and, thereby, to facilitate ecosystem management. Compared to other valuation 
approaches it exhibits two distinctive features: 

• It is based on an anthropocentric/ utilitarian perception, i.e. value is only ascribed to 
goods and services affecting human utility 

• Values are quantified and expressed in monetary terms in order to make them 
operable and comparable. 

The Total Economic Value (TEV) is an economic approach to capture the entire set of values  
that are provided by ecosystems. Compared to less sophisticated valuation methods, it is 
not limited to marketed, tangible goods and services. The TEV …  

• … is defined as the sum of all discounted (current and future) values generated by 
ecosystem services  

• … is context-specific, as similar ecosystems provide different values depending on the 
respective setting and way of usage 

• ... requires a set of distinct market- and non-market valuation methods 

In order to capture the entire set of distinct 
ecosystem services , the application of 
various valuation methods is required. 

Basic Valuation Methods  

Revealed preferences → infer value from 
observable behavior; only suitable for use-
values; goods and services traded on 
markets; costs of traveling/ vacation; e.g. 
market price for fish 

Stated preferences → infer value from 
statements about different environmental 
scenarios; can capture all types of values; 
flawed by strategic statements; e.g. 
statements about the willingness to pay to 
protect an endangered species 

Production Function → infer value from 
changes in the production process and the 
consequent impact on prices; e.g. clean 
water as an input to agricultural production  

Cost-methods → infer minimum value from 
costs associated with potential damages, 
restoration and substitution of ecosystem 
services; not based on preference but easy 
to calculate; e.g. costs of flood protection 

1.  Assess the state of the environment (identify and categorize important ecosystem services of the Elbe) 

2.  Identify potential impacts of river deepening on ecosystem services (qualitative assessment and a general 
consideration of which ecosystem services could be affected; consider the interconnectedness of different ecosystem 
services to avoid double-counting; e.g. potential increase in salinity) 

3.  Quantify the potential impacts of the river deepening on ecosystem services (quantify the change in final (not 
intermediate) ecosystem services; e.g. water filtration) 

4.  Assess the effect on human well-being (value the change in benefits due to a change in ecosystem services; e.g. 
change in water quality) 

5.  Value the changes in ecosystem services (employ an appropriate valuation method to define a monetary value for 
the change in human well-being) 

• An appropriate, complete analysis of large scale projects affecting ecosystems requires 
considering and valuing the change in the TEV – not (sufficiently) taken into account for the Elbe 
in existing studies. 

• CBA for the River Elbe is outdated and leaves important impacts on well-being unquantified – 
needs to be extended in order to obtain more accurate results. 

• Employing cost methods does not capture true economic values but rather represents a rough 
approximation for minimum values. 

• A complete analysis would contribute to the mitigation of the vivid discussion – comprehensive  
calculation of costs and benefits in order to make the analysis more impartial and elicit the 
desirability of the project. 

Valuation Methods 

Project Appraisal 

Estimated Costs (in million Euro) 

Federal Government Hamburg Total 

Construction 248 175 423 

Maintenance  30.5 - 76 –  30.5 - 70 

Compensation 9 83 92 

545.5 - 591 

Omitted costs To be calculated 

Capturing Omitted Values via Ecosystem Valuation 

Required Steps to Quantify the TEV-change of the River Elbe Conclusion 


