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Diversity is prevailing…

Cork
(Quercus suber)

Chestnut 
(Castanea sativa)

Honey
(Apis mellifera)

Rowan
(Sorbus aucuparia)

Stone pine
(Pinus cembra)

Mushrooms
(Boletus pinophilus)Private Forest Ownership Map Europe (EFI 2014)



Some innovative (end-)products

Smart Bugs

Extraction of essential oils

„Intelligent“ bee hives

NWFP conservation

Birch „champagne“

Wild boar bristle brushes

Mushroom cultivation



Active management for (N)WFPs



Expertmodel: Objectives

• support (small-scale) forest owners in the co-production of
wood and non-wood forest products in order to

– diversify their product portfolio

– distribute related socio-economic risks

– contribute to biodiversity conservation

• support people who give advice to forest owners (e.g. forest
extension service providers, forestry consultants) to

– attract forest owners to engage in new (N)WFP businesses and

– foster the sustainable management of forest resources



Multi-method approach

A) Modelling structure B) Case study validation
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Case study design
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Forest owner preferences
Forest owner type Description

Hands-on nurterer Full-time (more) agricultural type of active NWFP producer who is capable and 

willing for self-active work, living close to the farm/forest

Part-time outsourcer Part-time (less) agricultural type of active NWFP producer, who is capable and 

willing for self-active work but has to outsource various tasks due to a lack of time, 

living close to the farm/forest

Urban value extractor 

with rural background

NWFP harvester who is motivated to make active use of opportunities and has 

some connection to the forest (e.g. agricultural/forestry education, aims to increase 

the benefits of the family forest holding although living in a city), living in quite 

some distance to the farm/forest hence rarely able to actively work in/manage the 

forest but willing to do so, less capital available

Urban value extractor 

without connection to 

agriculture/forestry

NWFP harvester who is motivated to make active use of opportunities, without 

practical knowledge but high interest in economic benefits, outsourcing all tasks/ 

not willing to actively work in the forest, more financial power



Regional suitability of (N)WFPs
Region Market potential Institutional

potential

Requirements Resource

potential

Alentejo 0,373 0,155 0,209 0,264

Catalonia 0,283 0,211 0,233 0,273

Extremadura 0,314 0,200 0,243 0,243

N-Karelia 0,230 0,210 0,230 0,330

Styria 0,350 0,075 0,275 0,300

Transylvania 0,300 0,100 0,200 0,400
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Aim

Identify FMU´s potential to integrate 
(N)WFPs in its forest management concept

Bayesian Belief Network (BBN)
• probabilistic graphical model 

• two main components:
– causal network

– conditional probability tables

Zooming into FMU level

Forest Management Unit

stand
landscape



BBN – Causal network
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BBN – Conditional Probability Tables
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Assignments

Access to market Quality of product Capital

ahigh high high high

amoderately  high moderately high moderately high moderately high

amoderately  low moderately low moderately low moderately low

alow low low low

aneg low low low

aneg,Access+ high low low

aneg,Quality + low high low

aneg,Capital+ low low high

States

P(Xc | axc) Elicitation Value

P(Xc =low | alow) 70

P(Xc =moderately low | alow) 20

P(Xc =moderately high | alow) 10

P(Xc =high | alow) 0

OK

P(Xc =low | amoderately low) 35

P(Xc =moderately low | amoderately low) 45

P(Xc =moderately high | amoderately low) 15

P(Xc =high | amoderately low) 5

OK

P(Xc =low | amoderately high) 5

P(Xc =moderately low | amoderately high) 20

P(Xc =moderately high | amoderately high) 45

P(Xc =high | amoderately high) 30

OK

P(Xc =low | ahigh) 0

P(Xc =moderately low | ahigh) 0

P(Xc =moderately high | ahigh) 30

P(Xc =high | ahigh) 70

OK

P(Xc=xc,min|aneg,k+) Elicitation Value

P(Xc=low|aneg,Access+) 10

P(Xc=low|aneg,Quality +) 60

P(Xc=low|aneg,Capital+) 20

P(Xc=xc,max|aneg,k+) Elicitation Value

P(Xc=high|aneg,Access+) 80

P(Xc=high|aneg,Quality +) 20

P(Xc=high|aneg,Capital+) 60

CPT calculation

Model walkthrough

Expert elicitation



CPTs using approximation
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BBN Case studies
Case

study

region

Area
(in km²)

Climate Share of forest 

area
(in % of total land area)

Main tree species Private forest 

ownership
(in %)

N-Karelia 21.584 Boreal 89.1 Picea abies, Pinus

sylvestris, Betula pendula

and pubescens

55

Styria 16.401 Illyric,

pannonian,

sub-alpine

61 Picea abies, Fagus

sylvatica, Larix decidua,

Pinus sylvestris

55,5



BBN Case studies: FMUs
Identification Region Property 

size

(in ha)

Forest area 

(in % of total area)

Owner type

FMU A N-Karelia 35 75 Urban value extractor

with rural background

FMU B N-Karelia 62 55 Part- time outsourcer

FMU C Styria 26 60 Part-time outsourcer

FMU D Styria 190 45 Hands-on nurturer



Probabilities for (N)WFP (categories)
Identification Resource potential Organisational potential Market potential

FMU A Good Fair Fair

FMU B Good Excellent Fair

FMU C Poor Good Good

FMU D Good Good Fair
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Resumee

• Multi-method Decision support tool

– regions operational environment and
forest owner preferences

– regional and holding level

• Support forest owners in SFM related decision
making -> foster co-production

• Diversify the product portfolio of forest holdings

• Foster (N)WFP business establishment

• Regional development



Thank you !


