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Outline:

• Forest certification: a proxy of sustainable forest
management?

• Effects of forest certification on the conservation of
biodiversity and ecosystem services

• Using forest certification for sistematic inventorying of
conservation values

• Case study: Mediterranean oak woodlands



19/11/2019

2

Sustainable Forest Management

Forest ecosystems harbour more than half of all terrestrial vertebrate 

species and generate essential ecosystem services

OLPR, WWF 2014

… but require sustainable management to maintain biodiversity and

keep delivering these services

Forest certification

•Forest Stewardship Council (FSC): 201 million ha or 

4.5% of productive forests (FSC 2018)

•Program for the Endorsement of Forest Certification 

(PEFC) : 307  million ha (PEFC 2018) or 7% of 

productive forests

… a proxy of sustainable forest management?
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FSC forest certification

•Voluntary process aiming to promote the sustainable 

management and conservation of forest ecosystems; 

•Forest managers must comply with third-party audited 

environmental and socio-economic management 

standards; 

•Comprises 10 principles and 57 social, economic and

environmental criteria of forest management;

FSC forest certification

Environmental management standards:

• Principle #6 “Environmental Impact”: Forest 

management shall conserve biological diversity and its 

associated values …

• Principle #9 “High Conservation Value Forests”: 
Management activities in high conservation value forests 

shall maintain or enhance the attributes which define such 

forests…
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Case-Study: Cork oak (Quercus suber) woodlands, southern 
Portugal

~700 thousand ha

~100 thousand ha FSC certified

Evidence: 
positive effects on the

understorey diversity

and cover

FSC Principle #6

Cover (%)          Number of species Diversity

of species
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Evidence: 
positive effects on oak

regeneration

FSC Principle #6

Non-management implications: Arrested sucession?

Acacio et al. 2007 Ecosystems

shrubland

shrubland

shrubland
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Jacard Index: 0 (most dissimilar) to 1 (most similar communities)

July 2017

But … potential ecosystem services
trade-offs in conservation zones!
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July 2017

Ecosystem services trade-offs in conservation zones: aboveground carbon x fire
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Adapted from Wunder 2005

Responsible management: Payment for ecosystem services?

High Conservation Value Forests

Source: www.hcvnetwork.org
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FSC Principle #9
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Ecosystem services 
attributes

# Threatened  bird 

species

# Threatened reptile 

species

Biodiversity 
attributes

Aquifer recharge ratesCarbon storage

Pareto optimization: State of allocation of 

resources in which it is impossible to make any one 

individual better off without making at least one 

individual worse off.

Ecosystem services 
attributes

# Threatened  bird 

species

# Threatened reptile 

species

Biodiversity 
attributes

Aquifer recharge ratesCarbon storage
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Pareto cells: 

Biodiversity + ES 

above average

Water+Biodiversity

Carbon+Biodiversity

Pareto cells: 

Biodiversity + ES 

Biodiversity + ES win-win areas can be used for buiding conservation portfolios or set up targets 
for PES schemes according to potential donor investments and bundle of services delivered

Matching ES payers (donors) with ES providers

Who is who? Where is what?
Bugalho in prep.
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Conclusions

• Conservation zones (Principle #6): favoring oak regeneration and

understorey shrub diversity but… potential trade-offs among ES

• High conservation values (Principle #9): sistematic inventory of

biodiversity and ecosystem services (e.g. identification of

conservation portfolios for PES schemes)

• Under work: assessement of trade-offs, diversity of animal 

communities, biometrics and health status of the stands

Thanks for your attention!
migbugalho@isa.ulisboa.pt
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