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Recreation time in local nature

Input to SNA 
benefit:
Labour input
to construction
& maintenance
of recreation
infrastructure

Input to SNA 
benefit:
Labour input
to subsistence
berry and 
mushroom
picking

Input to non-SNA benefit:
Labour input to human physical

subsistence & psychological
maintenance (…«Vitamin G»)



Source: Map by M. Nowell, Sentinel-2 data

Total area: 454 km2 - 287 km2 forest - 28 km2 green space in built zone. Human population 666 000  
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Streets with treesParks & cemetaries
in the built zone

Nature areas
in built zone

Marka forest 
access
areas

Marka 
old growth
forests

Marka 
mixed use
forests

Photos: Vegard Gundersen

Accounting for recreation time 
across urban ecosystem gradient 

Urban transect - Recreation opportunity spectrum



86% of adult 
population
>15 yrs (450 
000 people)
visit Marka 
at least
once a year
(Synnovate
2011)

Marka
forest

Marka
forest

Oslofjord

Oslo built
area

• Self reported location of 
sampled households in 
time use survey (2016)

2016 web-survey sample of 
households’ local nature use



Visitation distribution per season
Daily Weekly Monthly More seldom Never

Spring 10,8 % 38,4 % 24,0 % 15,6 % 11,2 %
Summer 9,3 % 34,6 % 27,7 % 17,7 % 10,8 %
Autumn 6,4 % 23,3 % 25,2 % 27,6 % 17,6 %
Winter 8,1 % 30,6 % 27,7 % 20,7 % 12,9 %
Source: NORSTAT data OSLOpenNESS

Kart: Megan Nowell. Lidar data fra PBE



Visitation distribution per season
Daily Weekly Monthly More seldom Never

Spring 7,4 % 34,1 % 28,0 % 20,5 % 10,1 %
Summer 5,7 % 26,5 % 31,4 % 25,1 % 11,3 %
Autumn 3,5 % 13,7 % 20,8 % 40,8 % 21,1 %
Winter 4,7 % 20,4 % 25,9 % 33,4 % 15,6 %
Source: NORSTAT data OSLOpenNESS

Kart: Megan Nowell. Data Bymiljøetaten



Visitation distribution per season
Daily Weekly Monthly More seldom Never

Spring 6,1 % 31,9 % 28,8 % 22,5 % 10,7 %
Summer 4,8 % 26,6 % 32,5 % 25,1 % 11,1 %
Autumn 2,8 % 14,9 % 24,8 % 39,2 % 18,4 %
Winter 4,1 % 20,4 % 29,4 % 31,5 % 14,7 %
Source: NORSTAT data OSLOpenNESS

Kart: Megan Nowell. Data Bymiljøetaten



Visitation distribution per season
Daily Weekly Monthly More seldom Never

Spring 3,3 % 22,6 % 32,8 % 24,6 % 16,9 %
Summer 2,7 % 21,1 % 33,4 % 24,9 % 18,0 %
Autumn 2,0 % 16,3 % 25,5 % 33,1 % 23,1 %
Winter 2,4 % 19,0 % 29,6 % 30,2 % 18,8 %
Source: NORSTAT data OSLOpenNESS

Kart: Megan Nowell. Data Bymiljøetaten



Visitation distribution per season
Daily Weekly Monthly More seldom Never

Spring 2,1 % 15,7 % 24,8 % 30,6 % 26,8 %
Summer 1,6 % 14,1 % 23,3 % 32,6 % 28,4 %
Autumn 1,4 % 11,2 % 19,3 % 32,7 % 35,5 %
Winter 1,6 % 12,5 % 22,7 % 32,6 % 30,6 %
Source: NORSTAT data OSLOpenNESS

Kart: Megan Nowell.



Urørte naturområder i Marka
Visitation distribution per season

Daily Weekly Monthly More seldom Never
Spring 0,7 % 4,5 % 13,7 % 29,6 % 51,4 %
Summer 0,6 % 3,2 % 12,3 % 29,8 % 54,1 %
Autumn 0,7 % 3,3 % 8,4 % 28,9 % 58,8 %
Winter 0,7 % 3,5 % 11,5 % 28,4 % 55,9 %

Kart: Megan Nowell.. 
Data:  Naturbase og Naturvernforbundet



Access areas to Marka

Marka mixed used 
forests

Marka old growth
forests

Streets with streets

Parks & cemeteries

Nature areas in city 

Urban ecosystem
transects

built zone

forest

Relative recreation frequencies
per season per ecosystem transect
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Streets with trees

Parks & cemeteries

Nature areas in built
zone

Access areas Marka

Marka mixed use forest

Marka old growth forest

Millions

Total hours on-site/yr

Total visits/yr.

*Data on trip durations on-site transferred from other local studies. 



Urban transect:
access areas to Marka
peri-urban forest 

Comparison of exchange based
and consumer surplus valuation
estimates:



Valuing recreation time in local nature -
conceptual or measurement problem?

Compatible with SEEA EEA Technical Recommendation criteria?:
• Within production boundary?  No, but is this any different from ecosystem

contribution to other non-SNA benefits? (e.g. wetlands flood control)
• Avoid double counting? Yes, (but avoid combining with hedonic pricing of 

neighbourhood amenities)
• Exchange values:  Yes, labour exchange value after tax
• Significance ? Yes, substantial values compared to other monetary methods

Additional criteria?:
• Indicator sensitivity- Not yet. Requires correlating time on-site with rec.opp.
• Accurate? OK. Self-reported accuracy improved with diary; GSM/GPS tracking
• Reliability? Good. Low number of modeling assumptions.  
• Cost of information? Moderate. Web-survey, or GSM tracking.
• Institutional compatibility? Yes. No entry fee assumptions required
• Non-monetary value indicator? Yes, physical time on-site
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…valuing labour input to subsistence production of “vitamin G”. 



Contact: david.barton@nina.no

THANK YOU



Answer to session discussion
questions
• What is it exactly that you are valuing? Recreation time on-site, 

opportunity cost of foregone income after tax from recreation time
• What methods are most commonly used when valuing this service? Travel 

cost, stated preference 
• What pathways (from service to beneficiary) are commonly assumed? 

Recreation time on-site as a function of accessibility and attractiveness
• Is it possible to isolate this service from other services?  No, but the 

recreation use value can be subdivided into short and long term mental and 
physical well-being effects  

• Is there any risk of double counting with other services ? Not with 
regulating, provisioning or supporting

• Local scale.  Could be scaled up to the national level using larger surveys
• Strengths and weaknesses of the method In more detail: Statistical 

uncertainty? Repeatability?  Are annual changes relevant/statistically 
significant? 

• Ranking of methods? See matrix



Purposeful context specific monetary valuation
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