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Spatial economic model overview 

• “Where can I establish new forests?” 

 Combines spatial, economics and 

environmental data 

 Identifies areas where new forests would 

be economically viable 

• Quantifies environmental benefits: 

 Carbon sequestration 

 Avoided sedimentation 

 Flood mitigation 

• Applied to estimate the value of 

afforestation in New Zealand marginal 

land areas (Barry et al. 2014) 



Forest Investment Finder 
 

1. Spatial data 

 



2. Economic Data 

• Costs 

 Land ($/ha) 

 Establishment and thinning ($/ha) 

 Roading and landing construction ($/ha) 

 Harvesting and transport ($/ha) 

 Carbon admin ($/ha) 

• Revenues 

 Timber: P1, P2, S1, S2, S3, Pulp ($/m3) 

 Carbon ($/tonne of CO2-e) 



3. Environmental Data 

• Avoided soil erosion – using 

New Zealand Empirical Erosion 

Model (NZEEM) 

• After afforestation, soil erosion 

rate diminishes (Fahey and 

Marden 2006) 

• Reduction in the sedimentation 

of water ways  

 $5.50/tonne in avoided water 

treatment cost 

 $0.90/tonne in avoided flood 

damage 

 



 



Profitability of afforesting 

marginal land 

• 2.5m ha of marginal land 

 LUC 6, 7 and 8 

 slight to severe erosion 

 excluded areas with native 

trees (hardwoods), sub alpine 

shrub-land, tussock grassland 

• < 1% with positive NPV 

 land value, high costs of new 

roads and transport 

 BUT… 

 



Avoided erosion value 

from afforestation 

- $1 loss in P. radiata 

planting = at least $3 in 

avoided erosion benefit 



Ecosystem services provided by planted forests 

Ecosystem 

Services 

Attributes  

Supporting 
• Nutrient cycling 
• Soil formation 
• Primary production 

Security 
• Personal safety 
• Secure resource access 
• Security from disasters 
• Employment 

Basic material  
for the good life 
• Adequate livelihoods 
• Timber 
• Shelter 

Health 
• Strength 
• Feeling well 
• Access to clean air and 
  water 

Social relations 
• Social cohesion 
• Mutual respect 
• Ability to help others 

Freedoms  
of choices  
and action 

Opportunity to be 
able to achieve 

what an individual 
values doing  

and being 

Provisioning 
• Wood and fibre 
• Understorey crops 
• Freshwater 
• Biofuel 

Regulating 
• Carbon sequestration 
• Avoided erosion 
• Flood mitigation 
• Water purification 

Cultural 
• Recreation 
• Species conservation 
• Educational 
• Spiritual 

Adapted from Millennium Ecosystem Assessment (2005) 

Ecosystem 

Processes 

Source: Yao et al. 2013 



What is the project about? 

• Model testing and refinement 

• FIF will be applied on existing forests (case 

studies) 
 Collect data from forest companies 

 L (>10k ha), M (4k-10k ha), S (0.8k-4k ha) 

 scale effects, differences in profit estimates 

 profit reported in “index” form 

 estimate 4 ES values (timber, C, flood mitigation, avoided 

sedimentation) 

 Develop new ecosystem services value layers 

 biodiversity (Yao et al. 2014, Yao et al. 2012) 

 recreation (Dhakal et al. 2012, Yao et al. 2013) 

 avoided N (Smaill et al. 2011) 

 water yield (Palmer et al. 2009) 



Highlights 

• Biodiversity in planted forests - valued by respondents (n = 209) 

• A typical respondent would pay ~$50/year for a 5-year programme 

• Results suggest higher values for conservation of birds 

• Close proximity to large planted forests positively affects the values 





Recreation value per visit – natural & planted 
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Number of visits per year  – natural & planted 
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Recreation value/ha/year – natural & planted 
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Benefits of case studies 

• Non-market values realised by 

society but invisible in policy  

 Case studies would provide 

indicative values to planners and 

policy makers 

• Maintain competitiveness of 

forestry 

 Quantifying the benefits forests 

provide to the economy, society 

and environment 

 Fair comparison with other land 

uses 

 

 



“True value of planted forests” 
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Links with other GCFF Research Areas 

• The model can evaluate increased 

productivity under intensified regimes 

 Productivity gap & potential productivity 

 Mid-rotation interventions 

 Tree health & wood quality 

• Are those interventions increasing your 

“forest value”? 

 Economic impacts 

 Value of other ecosystem services 

 biodiversity, recreation, avoided erosion, N, 

C sequestration 



Timeline 

Validation  

• Test the validity of the spatial economic model 

• 2014-2015 

Refinement 

• Developing new value layers 

• 2016-2017 

Links with 
other RAs 

• Economic, environmental and social impacts of interventions 

• 2017-2018 

Outcomes 

• Contribute to forest investment decisions that incorporate the full 
value of key ecosystem services (timber, C, other ES) 

• 2018-2019 



Summary 

• Planted forests are more than just timber and fibre 

• Environmental and social values can be greater 

than the values of forest products 

• The ecosystem services approach helps 

demonstrate the true value of forests 



Ecosystem services values from NZ forests 

Group Ecosystem service 

Forest  type 

Planted Natural 
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Wood and fibre $7.3b  ●  

Bioenergy $1b    

Understorey cropping (e.g. Ginseng) $4/gram     

Freshwater ●  ●  
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Carbon sequestration ($4/tonne of CO2) $100m/yr ●  

Avoided erosion (avoided sedimentation) $1,250/ha/yr ●  

Flood mitigation (avoided flood damage) $250/ha/yr  ●  

Air quality ●  ●  

Water quality ●  ●  

Water quantity ●  ●  

Avoided N ●  ●  

C
u
lt
u

ra
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Recreation $100m/yr $3m/yr  

Conservation of endangered species $28m/yr  ●  

Aesthetics ●  ●  

Cultural heritage ●  ●  



http://www.scionresearch.com/gcff 
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Thank you. Any questions? 



Other slides – may be used for Q&A 



 






