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Challenges and opportunities

• accounting and asset boundaries
• aligning NSO and municipal govt. accounting purposes –trade-offs
• high spatial and temporal resolution 
• hybrid extent-condition accounts 
• highly modified ecosystems – restoration & nature-based solutions
• valuation - zero rent municipal services, open access amenities.



Source: Eurostat 2016. https://ec.europa.eu/eurostat/documents/3217494/7596823/KS-01-16-
691-EN-N.pdf

Urban 
accounting
boundaries

Accounts can be compiled for cities based on administrative boundaries (i.e., local 
government boundary), functional boundaries (e.g., based on commuting flows as defined 
by census data), or morphological criteria, such as the extent of the built-up area plus a 
buffer zone.  Chapter 13.2 SEEA EA

Source: Barton et al. (2018)
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Urban ecosystem accounting - indicator
dashboard for municipal SDG reporting
on access to municipal (ecosystem) services



Illustration source: Duany Plater-Zyberk & Company. https://transect.org/

Landscapes

Flexible extent-condition accounting approach for 
different policy and planning purposes
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CHANGE IN LAND COVER 2015 - 2019
Built-up Tree canopy Low vegetation

Distributed versus 
aggregate ecosystem
extent change

Source: Nowell et al.(forthcoming

Speed of landuse 
change and 
accounting period



Tree crowns Greenness NDVI

Hybrid ecosystem extent-condition mapping

https://nina.earthengine.app/view/urban-nature-atlas



Basic spatial unit resolution and
change detection – flexibility needed

Source: Nowell et al.(2020)



Nordre Aker

Accounting 
for spatial
distribution
of change

Source: Hanssen et al. 2020



High resolution ecosystem asset
approach for permitting & utility pricing

Map: Zander Venter https://www.nina.no/Publikasjoner/Publikasjonslister/NINA-Rapport

- At cost pricing of
municipal utilities

- Open access, 
zero expense recreation

Challenges for 
exchange value accounting:
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Accuracy requirement
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Source: adapted from Zulian, G. et al. (2017)

Aligning national and urban ecosystem accounting 
purposes and requirements 

(error reduction )

PURPOSES:

National accounts Urban accounts



Thank you

david.barton@nina.no
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