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• “Where can I establish new forests?” 

 Combines spatial, economic and 

environmental data 

 Identifies areas where new forests would 

be economically viable 

• Quantifies environmental benefits: 

 Carbon sequestration 

 Avoided sedimentation 

 Flood mitigation 

• Estimated the values of afforesting 2.5 

million ha of NZ marginal land 

 Timber, C and avoided erosion 

Barry LE, Yao RT, Harrison DR, Paragahawewa UH, Pannell DJ 2014  Enhancing 
ecosystem services through afforestation: How policy can help. Land Use Policy 39: 135-
145. 
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What is the project about? 

• Application of the framework on existing planted forests 

• Invited forest companies to participate  

– forests with compartments that have been harvested 

– collect financial data from forest companies 

– scale effects (small, medium and large forests) 

– profits will be reported in “index” form 

• For each case study, we will estimate 4 ES values (timber, C, 

flood mitigation, avoided sedimentation) 

• Develop new ecosystem services value layers such as: 

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

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

– avoided N (Smaill et al. 2011) 



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 



Value of recreation in Whakarewarewa forest 

• Value can be derived from 

– Cost of travelling to the forest 

– Time spent in the forest 

• Economic survey (Travel cost) 

– Focus groups 

– Face to face survey of repeat users 

– 366 walkers and 340 mountain bikers 

• Recreational value 

– Walking - $38 per visit 

– Mountain biking - $53 per visit 
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Participating forest companies and current work 

• 10 forest companies interested in joining the project 

– Provide ecosystem services data 

– Opportunity to demonstrate that planted forests are 

more than just timber and carbon 

• Recreation, biodiversity, avoided erosion 

• Provision of drinking water and firewood to local 

community 

• Participation in regional council activities 

• On-going communication with forest companies and 

development of data agreement 

• Update the GCFF RA 3.3 workplan 

– Details on the validation, refinement and linkages 

 

 



NZARES oral presentation in Aug 2014 

•   

  

• Scion regularly attends this annual conference 

• Attended by universities, national government agencies, 

CRIs, DairyNZ, consultants  

• FOA‟s first participation at the NZARES conference 

• Overview of GCFF project on modelling of ecosystem 

services  

– Interest from a participant that the model may also 

account for ES in other land uses 

– MPI and Environment Southland expressed interest in 

using the model 
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N leaching cost by land use (with N cap) 

  

Average N 
leaching 

(kg N/ 
ha/year)* 

Allowance 
(kg N/ 

ha/year)** 

Environmental 
Cost/Benefit 

$/ha 
($400/kg)** 

Dairy 65 35 12,000 

Kiwi fruit 50 25 10,000  

Dry stock 21 13 3,200 

Native forest 3 10 2,800 

Planted forest 
(undisturbed) 3 10 2,800 

*Average N leaching rates - Meneer (2004) 
 
**Assumptions based on Barns (2014) 



ES Values ($/ha/year) in Ōhiwa catchment 

Dairy Dry Stock Hort Exotic F Native F
Indigenous 

scrub
Wetlands, etc.

Provisioning services

Food, wool, wood, pulp 1,505 158 8,810 483

Social services

Recreation 900 1,800 1,978

Indigenous species conservation 257 414 494

Regulating and supporting services 121 166 37%

C sequestration/emission 33 9 48

Avoided sedimentation 93 127 127

Flood mitigation 28 39 39

Nitrogen 12,000 3,200 10,000 2,800 2,800 2,800

Pollination 69 69 233 206 206 206

Water regulation 8 8 6 6 6 42

Waste treatment 244 244 244 11,721

Biological control 65 65 65 11 11 11

Pest and disease regulation 210 328

Gas regulation 19 19 19

Water supply 8 8 8 10,664

Disturbance regulation 6 6 6 12,737

Nutrient cycling 994 994 994

Soil formation 3 3 6 14 28 28

Net ES value ($/ha/year) 10,154 2,559 868 6,219 6,848 4,469 37,637

Area (ha) 2,854             4,914             51             3,201           3,576           2,380             316                      

Total Value ($ per land use) 28,643,566-   12,575,691-   27,548-     19,518,556 23,896,322 15,904,152    11,893,196          



Value of ecosystem services by land use in Ōhiwa 



What is happening in this space? 

• Forest Ecosystem Services forums in 2015 

– BOP FES forum – Who should pay for ES? (Feb „15) 

– National FES forum – ES links between forestry and adjacent 

ecosystems (May „15) 

• Natural Capital Assessment (2014-2016)  

– Inventory of data on ES values 

– New measures of well-being and quality of life 

• National Science Challenges – Biological Heritage 

Project (2014-2023)  

– Government agencies interested in market and non-market 

values of ecosystem services from forestry 

 

 



Conclusions 

• The quantification of the full value of planted forests 

provides an opportunity to demonstrate their benefits to 

economy, society and environment. 

• Several programmes are now in place that aim to 

recognise both market and non-market values of planted 

forests. 

• It is timely that this current project is doing case studies 

that would provide ES values for policy discussions. 
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