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through Virtual Reality



Our future forests – ecologically 
sustainable forestry and education in 
the EU

Welcome to the webinar!



Thursday 16 June 2022

09h00-11h00

09:00–09:15 Welcome and Introduction: Opening speech on the webinar’s objectives and practical

information. Speaker: Dr. Anna-Maija Kirkkari, Executive Vice President, TTS (FI)

09:15–9:45 State of ecological sustainability of forestry in the EU. Keynote speaker: Dr. Bernhard

Wolfslehner, Head of the Governance Programme at the European Forest Institute

9.45–10.00 Interactive activity through real-time collaborative web platform (Padlet, Jamboard)

10.00–10:45 Ecological sustainability of forest management in the project’s partner countries. Training

opportunities and methods implemented at national level. Speakers:

• Jim Antturi, Specialist, TTS (FI)

• Kylene De Angelis, VET expert, Training 2000 (IT)

• Ionut Barnoaiea, Lecturer, University of Suceava (RO)

10:45–11:00 Open debate, questions and general discussion among the participants about ecologically

sustainable forestry.

Conclusions and closing Remarks.



Ecologically sustainable forestry & 
vocational training in Finland

Jim Antturi, TTS Työtehoseura (Finland)



Finnish operational environment 

• 20.3 million ha of forests available for wood 
production, 61 % privately owned, 600 000 
forest owners

• 2.9 million ha protected or under restricted use

• Annual growth 108 million m3, removal 69 
million m3 and total drain 83.5 million m3  (year 
2020)

• Forest law, Nature Conservation Act, Best 
practices for sustainable forestry, PEFC & FSC 
certification schemes

• National Forest Strategy 2025 

• Forest industry products cover some 18% of 
annual exports



Ecological sustainability & forestry

• Taking forest biodiversity into consideration by

• preserving biodiversity and habitats of special 
importance (small in area or have little significance 
for forestry purposes)

• creating structural diversity and mixed stands 
(decaying wood, retention trees and groups of 
trees and favoring broad-leaved tree species, 
prescribed/controlled burns)

• setting buffer zones for habitats and protection of 
water bodies

• applying game-friendly forestry

• considering diversity in forest management, e.g.
continuous-cover silviculture, especially in 
peatlands

• supporting voluntary protection of commercial 
forests





Vocational training 1

• Degree in forestry, 180 competence points
• Professional parts of the degree (145 points)

• Common parts of the degree (35 points): communication and interaction,
mathematics, sciences, and social and working life skills

• Forest workers/forest services producers: know-how to carry out 
manual work related to silviculture and wood harvesting, or tasks 
associated with the forest environment, such as work related to 
multiple-uses of forests.

• Forest-based energy production: know-how to make plans as well as 
harvest and store energy wood or energy peat as indicated by their 
specialisation.

• Forest machine operator: may specialise in mechanised timber 
production (by one-grid harvester), the extraction of timber (by 
forwarder), mechanised site preparation (by excavator), and forest 
management or the transportation of timber by lorry.

• Forest machine installation: know-how to determine faults by using 
forest machine circuit diagrams and measuring and troubleshooting 
programs and know-how to carry out servicing and repair work on the 
engine, the power transmission, the hydraulics, and the electrical 
system



Examples of teaching and learning 
methods

• Classroom teaching, traditional study material 
(handouts, notes, photos)

• Field trips and visits to teaching sites

• Practicing the use of harvester and forwarder 
machines and manual tools

• Harvester and forwarder machine simulators

• E-learning





Sustainable Forest 
Management through Virtual 

Reality

➢ 5 October 2022: Hybrid seminar, Romania – “Utilization of VR 
technologies in forest management training”

➢ 29 November 2022: Online webinar – “Other sustainability 
aspects of forestry” 

➢ 15 February 2023: Hybrid seminar, Finland – “SFM VR final 
seminar”



Sustainable Forest Management 
through Virtual Reality



Ecologically sustainable forestry & 
vocational training in Italy

Kylene De Angelis, Training2000 (Italy)



The State of Italian forests and its 
sustainable management

• The Italian forests are a common good, linked to the
history and culture of our territory. This heritage
represents 36% of the Italian territory.

• Forest area and volume are increasing over the last
decades, together with its capacity of carbon
storage.



The Italian Forest Area

• 36% of the Italian territory is covered by forest land. Specifically there are 
9,165,505 hectares of forests and 1,816,508 hectares of other wooded land, 
(according to the FAO definition). 

• The forest area has increased by more than 514,480 hectares (+ 4.9%) in the 
last 10 years. The area covered by forests is growing every year at an 
impressive rate of 64,067* football pitches (52,856 hectares) per year. 

• Coppice is the most common silvicultural system (41.8%), high forests are the 
34.3% of the total. The rest is not classifiable. 66.2% of the forest area is 
privately owned, whereas 33.5% is public. Moreover 96,750 hectares are 
covered by forest plantations. Only the 18% of the forest area is managed on 
the basis of a forest management plan



Forest enterprises, workers 
and registers 

• In Italy, the silvicultural sector involves 5,685 enterprises
and 7349 employee.

• Some regions (like Valle d’Aosta) doubled the number of
enterprises; other lost 25% of their enterprises. The
number of enterprises has decreased especially in Central
Italy (Lazio, Marche) and has increased in the North of
the country (Lombardia, Fiuli Venezia-Giulia.)



The Marche region

According to the data of the Regional forest
inventory(IFR), forests occupy about 30% of the
surface of the Marche region.

The forests are mainly composed of oak woods,
followed by turkey oak and beech woods (70%)
and the remaining 30% consists of chestnut
and reforestations of conifer trees and newly
formed forests





The Marche region

The forests of Marche Region are mainly
managed as coppice (66%), high forest (25%)
plus natural forest formations (9%)

75% of the forests are privately owned, 13% are
owned collectively (Agricultural Associations
and Universities) and 12% are publicly owned
(between region and municipalities)

Source: Unrau, A., Becker, G., Spinelli, R., Lazdina, D., Magagnotti, N., Nicolescu, V.N., Buckley,
P., Bartlett, D., Kofman, P.D. (Eds.) (2018). Coppice Forests in Europe. Freiburg i. Br., Germany:
Albert Ludwig University of Freiburg.



FOREST MANAGEMENT _ Marche 
Region

Coppice

• Is a forest regenerated from vegetative 
shoots

• A single-stemmed tree that has grown from a 
seed or a sucker is cut down and allowed to 

regrow: several shoots will then sprout. 

• Repeated felling at multi-annual intervals will 
produce a multi-stemmed tree that will form 

a coppice, i.e. ‘coppice forest’.

High forest-Semi natural forest 

• is considered the form of management that 
creates the actual conditions of a natural 

forest.

• It originates from seed and consists of trees 
that are left to grow a long time;

• The renewal occurs by seed or by natural 
regeneration or by artificial seeding . 



Systems of Coppice woodland 
management
• Two basic systems of Coppice woodland management are

recognised: simple coppice and coppice with standards.

• A third, rarer system is selection coppice. In addition, there are
two management systems pollarding and shredding.

• Finally, there is a new system of coppice that is often considered
a type of agriculture: short rotation coppice.



Italian Legislative framework 
on SFM: 

• April 2018: National Framework law on forests and
forestry sectors (TUFF). It Promotes: - Sustainable Forest
Management - Forestry planning - The cascading use of
wood products.

• March 2019: The first report on The State of Forests and
the forestry sector in Italy (RaF Italia 2017-2018). This
report is a collection of information regarding the current
Italian forests situation.

• February 2022: Italian Forestry Strategy



Italian Legislative framework 
on SFM: 

• Not all the regions have an efficient regulatory and
institutional framework useful to the forest protection
and management.

• There is a positive tendency to introduce innovative
methods and implement new policy instruments and
programmes such as the National Forest Strategy.



Italian National Forestry
Strategy

The Italian National Forestry Strategy (NFS) has been officially
published in February 2022.

to

• improve the resilience of national forests

• set out national guidelines for effective action to increase the
capacity of forests to provide provisioning, regulative and socio-
cultural service.

The NFS will be an instrument of guidance for the Regions in the
definition of their forest programs, encouraging the active
protection and responsible use of natural resources, with a large
involvement of all stakeholders and an effective coordination of
their actions



Italian National Forestry
Strategy



National Framework Law/2018 (TUFF): 

• Regulates the training of forest operators and the
qualification of the companies in forestry
management, creating a coherent path of
sustainable development of the entire forestry
sector.

• Sets the national minimum criteria for the
professional training of forestry workers involved in
forest management interventions

• Ensures the qualification of professional operators in
order to increase the competences and promote
their development in a homogeneous and
coordinated way on the whole national throughout
the national territory



Main topics regarding SFM 
in Italy : 

• Maintain healthy ecosystems and resilient forests to stop the 
effects of climate change

• Increase protected land and create the national network of 
primary and old-growth forests

• Prevent natural hazards and reducing threats to forests

• Create urban forests to regenerate cities and fight the climate 
crisis

• Ensure the dissemination of forest planning and 
certification (sustainably managed forest). 

• Create the national wood cluster to support made in Italy and 
local supply chains

• Increase the use of wood in production processes and cascade 
use for energy purposes

• Support the circular bioeconomy and fund biodiversity and 
green infrastructure



VOCATIONAL TRAINING 
in SFM: WHY? 

Training in ecological sustainability of forestry sector

In Italy training on ecological sustainability of forest management
is responsibility of the Regions and is carried out differently by
each. Hence the need for a common direction.



Training on SFM in Italy



Training on SFM in Italy 

• Forestry training (both professional and regarding 
forest fire-fighting): training institutions are present 
throughout the territory, although they need to be 
strengthened in some regions.

• Continuous training and professional development for 
agronomists and forestry operators is mandatory only in 
11 Regions. 



Training forestry professionals 
in Italy

• In the North, some regions (Piedmont,
Liguria, Lombardy, Veneto, Tuscany and
Emilia-Romagna) have codified professional
training courses in the forestry field in line
with the vocational training system.

• Valle d'Aosta, Autonomous Region of Friuli-
Venezia Giulia, Autonomous Province of
Trento, Autonomous Province of Bolzano
have forestry training courses that are
external to the professional training system.

• In Central and Southern Italy, there are not
many professional training initiatives in the
forestry field promoted and coordinated by
the Regions, but rather activities that are the
result of the initiative of individual subjects
(companies and public employers).

• Some Regions (Lazio, Marche and Basilicata)
have recently standardized the professional
figure of the forestry operator, but relevant
courses have not been activated yet

Different systems and paths lead to a lack of homogeneity in forestry training in our country. From this 
heterogeneous picture the need for inter-institutional coordination and collaboration: the National 
Framework Law /2018



Training forestry professionals in Italy, 
Vocational Qualification in Forestry 

Vocational education and training

• "Applied training course in forest conservation and
management" in May 2022- Italy provided by
Sofidel, WWF Italia e Koinètica.

• Training course on Forest Management for
consultants, agronomists and foresters, provided
by FSC Italia. https://it.fsc.org/it-
it/news/formazione

• For.Italy project promotes training initiatives to
support the acquisition of new skills among
forestry operators and future instructors.
https://www.reterurale.it/flex/cm/pages/ServeBL
OB.php/L/IT/IDPagina/22276

• The rural development programme (RDP) -
(Misures 1.1/1.2) supports knowledge transfer and
information actions, providing support to
vocational training and skills acquisition actions at
national level.

• Innovarurale offers training opportunities in the
field of sustainable management of forestry
https://www.innovarurale.it/it/formazione

University Courses:

• Università degli Studi di Milano

• Degree (3 years) in Fundamental of Ecology and
Forestry - Faculty of Agriculture

• Università Politecnica delle Marche

• Degree in Forest and Environmental Sciences –
Faculty of Agriculture

• Università degli studi di Padova

• Master Degree in Environmental and forestry
sciences - Department of land, environment,
agriculture and forestry, School of agricultural
sciences and veterinary medicine

• Curricula FOREST AND LAND MANAGEMENT;
FOREST AND NATURE FOR THE FUTURE



GOOD PRACTICES
The Marteloscope at «Le Cesane»
The marteloscope is a permanent area in the black pine (Pinus nigra
Arn.) forest area of the Province of Pesaro and Urbino in which all trees
have been numbered, measured, georeferenced and whose
microhabitats have been detected, in order to attribute to each tree an
ecological and economic value

• Aim: providing participants with the opportunity to apply in the field
what they have learned and discussed in class, regarding sustainable
forest management integrated with forest biodiversity conservation
objectives.

• This area represents a real "open-air training space“ allowing the
simulation of specific silvicultural interventions.

• Joint work between University Politecnica delle Marche and Alta Valle
del Metauro Unione Montana





Sustainable Forest Management 
through Virtual Reality



Sustainability issues in 
Romanian Forestry

The training perspective

Our future forests – ecologically 
sustainable forestry and education in the EU



Technical silviculture
• Multi-functional forestry introduced 

since 1954 – functional zoning system 

• Mandatory forest management 
planning: each forest plot has a 
function assigned – protection or 
production
– 52% forests are assigned with regulating 

ecosystem services: water, soil, climate, 
recreation and for biodiversity protection

– 4% of forests are strictly protected

– Current efforts to integrate old-growth 
forests as strictly protected areas



• Each forest plot has a function assigned
– Group I- forests with special protection role

– Group II – forests with production and protection
functions

Multi-functional zoning system



Forest ecosystem services in FMPs

4

Group Sub-groups Functional 
categories (No) 

I – forests 
providing a 
special 
protection role 

1.1.Water protection forests 8 

1.2.Fields and soil protection 
forests  

12 

1.3. Forests with protection 
functions against climate and 
industrial harmful factors  

12 

1.4. Forests with recreational 
functions  

11 

1.5. Forests with scientific 
importance for the protection of 
forest gene pool and ecological 
diversity  

14 

II – forest with 
production 
focus and 
protection role 

2.1. Forest established to produce 
timber products 

3 

2.2.Forests established as special 
hunting grounds 

1 

 

Management types categories (MTC) 

- MTC 1 - forbids interventions in the forest 
ecosystem 

- MTC 2 - conservation operations, allowing 
extraction of up to 10% from the standing 
volume 

- MTC 3 uneven-aged forest stand structures are 
promoted by single tree selection system or 
small gaps selection system.  

- MTC 4 promotes the use of the shelter-wood 
system. 

- MTC 5 systems promoting superior wood 
assortments (e.g. trees for veneer production  

- MTC 6 systems promoting common wood 
assortments (e.g. trees for lumber and 
cellulose production) 

 

3 %

21 %

8 %

21 %

5 %

42 %



Silvicultural principles

• Close to nature, low intensity forest management

• Natural regeneration and natural types of forests

• High timber quality values based on long rotation age

• Long production cycles – rotation of 90-140 years (Picea, 
Fagus, Abies, Quercus)

• Long regeneration periods (15-30 years)

5



Ecological sustainability of forestry 

• Natural forests - preserving and restoring (natural) 
forests

• Natural regeneration – the main form of forest 
regeneration

• Afforestation/reforestation of degraded lands -
reverse land degradation and rehabilitate 
unproductive land - the national technical 
regulations stipulate that only species of trees or 
shrubs ecologically adapted to the conditions in 
which they are installed are used.

6



• 15 National Parks

• 13 Natural Parks

• Forest reserves

• Natura2000 sites

Protected areas system

7

45% of forests

Ecological restrictions

Sustainable forest management 
requirements



Protected areas system – 45% of forests

8



9

Romanian forests in transtion

1 ha

10 ha

Integral 
restitution

❑ “chaotic and without vision forest land restitution” (Court of Audits, 2014)

❑ three main forest restitution laws setting different limits of area to be given 
back to former owners (1991, 2000, 2005)



Current ownership patterns

10

Fragmentation of forestland use
(e.g. 217 ha – 650 owners)



Training and implementation approach

• Current implementation is highly focused on planning of the 
silvicultural operations

• A very restrictive marking system for:

• Trees to be extracted (field)

• Collection routes (field and documents)

• Ecologically important areas (documents)

• Training for implementation is important for 
technicians and engineers

11



• Selection and harvest of old trees – the main 
challenge of successful natural regeneration (low 
access to advanced technologies in harvesting)

• Natural regeneration assessment – an integral part 
of the harvest progress design

• Health and safety issues – important in correlating 
silvicultural restriction with the safety of workers in 
tree felling and extraction

12

Detailed approach – harvest and 
regeneration



Detailed approach – tending operation

• Precommercial thinning – designed to ensure 

adequate natural species composition

• Commercial thinning – selection methods to ensure 

optimal tree development in close bio-groups

• Tree harvest – to ensure minimal damage to residual 

trees

13



Voluntary restriction – forest certification

• Biodiversity trees

• Marginal habitats

• Protected species



Training needs 

• Forest district staff

• Harvesting companies staff requirements

❑Technical staff

❑Workers 

• Forest management planning requirements

• Training – raising awareness



Current teaching methods 

• Classical classroom teaching –

the main form of teaching

• E-learning - methods developed 

especially in the COVID pandemic 

(video tutorials, Google 

Classroom activities, Google 

Meet meetings), but also used in 

distance learning form of study.

16



Current teaching methods 

• Simulators – mostly the 
computer simulations of tree or 
forest development under 
certain specific conditions 
(selecting the trees for cutting, 
evaluation of forest 
development after a certain 
period)

17



Simulations - SVS Stand Visualization System

18



Simulations - SVS Stand Visualization System

19



Field trips as teaching methods

• Many practical activities in the 
forest - the slogan of our faculty 
is:

Our laboratory is the forest

20



Field trips as 
teaching methods

21



Practicing the use of specific devices 

22



Practicing the use of specific devices 

23



Practicing the use of specific devices 

24

Practicing the use of harvester machines – some private 

companies are involved in training students on simulators



Our future forests – ecologically 
sustainable forestry and 

education in the EU


