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Proportion of population connected to sewers

Source: Larsen et al. (2016): https://doi.org/10.0.4.102/science.aad8641

Centralized socio-technical system
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Global challenges and drivers of change

• Global Environmental Change

Water scarcity…

• Ageing infrastructure

Financing, leaking pipes….

• Socio-demographic change

Infrastructure flexibility…

• Innovation deficit

Lock-in, path-dependency …

Source: Larsen et al. (2016): https://doi.org/10.0.4.102/science.aad8641
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https://d3n8a8pro7vhmx.cloudfront.net/votesustainable/pages/28/attachments/original/1455504148/Sustainability-diagram-enlarged.png?1455504148

• Not well understood economics

Economies of scale

Diseconomies of scale

Network effects

Economics of a hybrid system

Geographic influence

Central or decentral?
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Source: Eggimann et al. 2016b
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Heuristic geospatial cost optimisation

Shortest path finding, agglomerative hierarchical clustering… 

SNIP: Geospatial modelling approach
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Source: Eggimann et al. (2015): 
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http://www.sani-blitz.de/images/hochdruckspuel_und_saugfahrzeug.jpg

Source: Eggimann et al. 2016a: https://doi.org/10.1016/j.watres.2016.06.011

Economies of density

Geospatial analysis on operation and maintenance
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• Deriving proxy to screen for optimal degree

Population density (urban, peri-urban, rural)

• Geospatial analysis for Switzerland

Raster-cell based optimisation

Source: Eggimann et al. (2018): https://doi.org/10.1016/j.landusepol.2018.07.031

Screening analysis for estimating markets
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Market potential of modular infrastructure concepts on a European scale

Source: Eggimann et al. (2018): https://doi.org/10.1016/j.landusepol.2018.07.031

European market potentials for modular treatment
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Market potential of modular infrastructure concepts on a European scale

European market potentials for modular treatment

Source: Eggimann et al. (2018): https://doi.org/10.1016/j.landusepol.2018.07.031
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Source: Eggimann et al. (2018): https://doi.org/10.1016/j.landusepol.2018.07.031
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~ 100’000 modular treatment units per yearFrance 

5.7 million PE

Poland 

3.9 million PE

Italy 

3.4 million PE

Germany 

5.1 million PE

Where are possible entry markets?
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Increasing spatial price differentiation fosters decentral treatment

Leapfrog age of fully centralised systems

Spatial economic analysis revealed promising entry markets for

modular systems

Socio-technical challenges remain (demographic, regulations, automation…)

Concluding remarks

European context differs

• Some countries (e.g. Switzerland) should reconsider mandatory connection rule

• Some countires (e.g UK, Germany)  could focus on technological upgrading of

existing decentral treatment system with more sustainble alternatives

• Some countries (e.g. Hungary, Portugal) should invest in «system hybridization»
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Source: Nykvist and Nilsson (2015) 

Falling costs for batteries for electricity vehicles

Economies of learning, cost of packaged treatment plants, 

SBR membranes…

Transition towards new degrees of centralization
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?
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