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Outline

* Green jobs and green jobs in the forest sector: an
introduction
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Green jobs: a definition

Green jobs are decent jobs
that contribute to preserve Einployst I
or restore the P oroducts ant
environment, be they in Q‘“
traditional sectors such \a
as manufacturing and ,
construction, or in new, = ’“’sv
emerging green sectors

such as renewable energy
and energy efficiency

(ILO, 2016)

=SAF

Total employment
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“(...) in the mid-term job destruction

[due to Covid-19 and the economic The Future
crisis] will most likely be offset by job of Jobs
growth in the jobs of tomorrow’ Report
() 2020

OCTOBER 2020

The surging demand for workers who
can fill green economy jobs
[...however...] requires reskilling and
upskilling opportunities since

. by 2025, 44% of the skills that
% employees will need to perform their
Il roles effectively will change and about

T

40% of workers need to learn new
skills to accommodate the changes in
skill demand’

ot Pty

Unnimsirh

(%)

PG Forest resources gained center-

stage within green economy as
they are affected by climate
change and other challenges,

but are also key to address them
(different perspectives, roles, emphasis, voices...)

Managing Forest

Ecosystems: The
Challenge of
(limate Change
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Green jobs in the forest sector

Green Forest Jobs
provide forest-
related goods and
services while
meeting the
requirements of
sustainable forest
management

and decent work

@ unece
IN THE PAN-EUROPEAN
REGION

Policy Brief

Green Jobs in the Forest Sector

(Forest Europe, 2022)

Forest-related jobs and young generations?
(Forest Europe, 2022)

Traditional* forest sector workforce per Traditional* forest sector workforce
age class in Europe (Mio persons, 2008-2020) gender balance in Europe (ILO, 2021)

m2008 w2012 ®=2016 ®=2020

PO s i S -
( | Increasing)
1
1
1

1

i _l_ _________ _/ Total workforce
jasi - 2010-2020

(

s variation: -7%
239 - 1 (ILO, 2021)
1

1
1
1
: i r Decreasing)
- AN i hdon il .g’ *Forestry and logging (A02), manufacture of wood products (C16),
0 1 2 3 manufacture of paper products (C17), printing (C18) and the
Million persons manufacture of furniture (C31)
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Outline

* Framing forest sector green jobs within ecosystem

services

T=SAF

Life Provisioning
support Food, feed, water,
» energy, fibers,
Soil formation building materials. ..
Nutrient cycle

Primary ]
production Regulating

Climate regulation,

protection against
hazards, habitat
conservation...

Cultural

Aesthetics, religious,

spiritual, recreation,

education, scientific,

health ...

Bioeconomy
Biomass

|:> «traditional» and

innovative
materials and
products

Resilience
[:> Conservation
Restoration

Protection

Wellbeing

Health
|:> Social inclusion

New social
demand/needs

Mainly private
goods

Market

Focus: technological
innovation,
efficiency

Mainly public goods
Without market

Mixed public e
private goods
With/without
market

Focus: social
innovation
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Life Provisioning Bioeconomy Mainly private
support Food, feed, water, Biomass goods
- energy, fibers, «traditional» and [> Market
Soil formation building materials. . innovative Focus: technological
materials and innovation
Nutrient cycle products efficiency

Primary
production

Value added - EUR 614 billion

Bioeconomy in
Europe: a few figures

Turnover - EUR 2.2 trillion

é g Agriculture
Forestry
(7] Jobs - 17.5 million people (© Fisning ang squacuiture
' l I Manufacture of food and beverages.
and other agro-manufactering

[

B () Manutacture of bio-based textiles
€ Masutactre of wood procucts aed furmaure

Q) Mamtactume of pager

Masufacture of bio-Based chemicals,
PRIMACEOUICHS, PHastics and rubder (encluding Beofuets)

(©) Masutacture of liquis biotuels

| © toscsont tosearion Source: JRC, 2020
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Bioeconomy

Innovative forest-based products and their main uses and

applications (FAO, 2021) (1/2)
B o Product | Main uses and applications
@ o Engineered wood products (CLT, LVL) | Building elements =

FOREST PRODUCTS
IN THE GLOBAL BIOECONOMY

Lnebiog 300 by wnd bond 3ot o0 oo it

| +37% annual growth (2014-20)

SAF

v Ta

¥ Laminated Veneer Lumber (LVL)
& +6% annual growth (2014-2020)

Cross-laminated timber (CLT) or X-LAM

EU Forest Strategy to 2030

2.1 Promoting sustainable forest bioeconomy for
long-lived wood products > New Bauhaus initiative

(...) the most important role of wood
products is to help turn the
construction sector from a source of
greenhouse gas emissions into a
carbon sink (...) There is considerable
1 room for improvement. With less than
-. 3% of market share, wood products are
--- still only a tiny fraction of building
materials in Europe

- TZSAF
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Bioeconomy
Innovative forest-based products and their main uses and
applications (FAO, 2021) (2/2)
Product ] Main uses and applications I
Wood foam Insulation (thermal and acoustic), packaging
Bioplastics | Packaging
Wood-based composites Packaging, disposable products
LL. Wood-based textile fibres Textiles
< 1
w
w
s Wood foam Bioplastics Wood-based composites Wood-based textile fibres
16
Bioeconomy

Innovative forest-based products and their main uses and
applications (FAO, 2021) (2/2)

Product I Main uses and applications |

Wood foam Insulation (thermal and acoustic), packaging
Bioplastics Packaging
Wood-based composites Packaging, disposable products

Wood-based textile fibres Textiles

=SAF

Low quality wood assortments inputs > a “cascading approach”

» Encouraging intensive production-oriented management (coppice, industrial
plantations...) rather promoting multifunctional forestry?

» Competition with increasing demand for bioenergy products

- T

Usnisirh
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EU Forest Strategy to 2030

2.2 Ensuring sustainable use of wood-based
resources for bioenergy

Wood based bioenergy is currently
the main source of renewable
energy, supplying 60% of EU’s
renewable energy use. To meet the
at least 55% emission reduction
target by 2030 (...) Bioenergy will
- continue to have a notable role to
- play in [the energy] mix

- T=SAF

18

A strong emphasis on biorefineries
within the bioeconomy framework

Biotechnology and the biorefinery concept are essential
components of the bioeconomy (McCormick and Kautto, 2013)

The bioeconomy is integrating traditional agricultural, forest and
marine biomass feedstock production systems with a range of
biorefinery options and applications (SCAR, 2014)

SAF

A key factor in the transition to a bio-based economy will be the
development of biorefinery systems (Scarlat et al., 2015)

B E

Biorefineries are increasingly at the core of the bioeconomy
vision at the EU level and worldwide (World Bioeconomy Summit, 2015)
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An iconic example

~—
- . b ¢ http://bioproductmill.com
2o

A
300 000 EURVjob created

-

» Largest investment in the history of Finnish forest Adnekoski bioproduct mill
industry

* 100% of wood raw material used
* 1.3 million tonnes of pulp/year + bioproducts (e.g. i ‘ 4
textile fibres, biocomposites, lignin products,
fertilisers...) and bioenergy 1.28m 1,3 von 240~

TONNES
. |+4§§§ lobs created (including value chain and

consumption) = 61.000 jobs expected in 30 years ~ "VETMENT cAmcITY ML

Biorefineries: mountain areas or coastline?

Biorefineries in Europe Biorefineries in Europe eSSt
Any feedstock (N = 298) Forestry feedstock (N = 83) " “*™<m=
W One platform (crops, wastes and
- . rosiduos)
. ad m Twoplatform (wood: pulp and spent
~ pe liquor)
s s ° . Y W Three platiorm (CS sugars, C6 sugars
e« o . ¢ » . and kgnin)
- W o ¥ % B Twoplatiorm (grosn biomass:
b e o & e . organic fibres and ceganic juice)
. . B Two-platform (aquatic biomass:
s -* 0 L4 oil and biogas)

Two-platform (organic fibres and oil)

m One platform (syngas lignoceliuosic
blomass and municipal sold waste

W Two platiom (pyrelytic lquid and biochae]

W One platform (bio-crude: Sgnocelulosic,
aquatic biomass, organic residues

75% of the biorefineries and 70% of the largest sea harbors are located within
France, Germany, Denmark, Belgium, the Netherlands (and the UK)
= Source: Baldoni et al., 2021

23
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Education

european
bioeconomy
university

Aboutus EBU Scientific Forum Research Education Engagement News Search ol RERT

https://european-bioeconomy-university.eu/

Education and training for fostering
entrepreneurship in bioeconomy

FOEBE Erasmus+ project aims at equipping bioeconomy students at Master’s
and PhD levels with tailor-made sustainable entrepreneurship skills

FOEBE - Fostering
Entrepreneurship for the
Bioeconomy

#)FOEBE

AgroParisTech )L

SAF

https://eubionet.eu/foebe-project/

25
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E U R OP EAN NEWS AND IVENTS  ACHIEVEMENTS € ARTN INITIATIVES PARTNER  CONTACT US  LOGIN
SN\

Bioeconomy Education

@ABBEE Wﬂ' AllThings.Bio RO Be[JBiO {Qﬁﬁgﬁg = Q”

BIOBEC
£ )
L §:'i'i'§ln BioEcon 2/ &5 =
% BIOVOIC=S (‘B'OWNS lOOr
i ove

-

B - ] e

https://eubionet.eu/bioeconomy-education/

Training on forest-based bioeconomy
(an example)

Future

ey Subjects Courses Futurolearn for besiness Forest-b|oeconomy
e, massive open online
Intreduction to Sustainable course (MOOC)
Bioeccnomy . .
i s Sseills Maiacan sy developed within the
Oicver whetthe bosconamy s and how recent inovaions n Exrcpe's ess S PerForm project
bated sectors affect the d-ive for sustaiabity. S .
IR E—— el cofinanced by the
; ’ o EFI Network Fund
| e ]
Partner universities and research bodies:
ihest @

12
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Training for operators

FOrLtay

FORMAZIONE FORESTALE PER L'ITALIA

Piedmont (leading), Basilicata, Calabria,
Liguria, Lombardy, Sardinia, Sicily,
Tuscany and Veneto

7 courses

6 demonstration sites

ca. 90 trainers qualified (training of trainers)

- T=SAF

Theoretical and technical aspects, machinery,
health and safety...(90% practice)

Usnisirh
o Paman

www.reterurale.ittFOR_ITALY

Beyond wood:

wild forest products
(Non-wood forest products, NWFP)

Value of NWFP collected in Europe (2015):
€23 Blinlyear

€3.4 Bin/year marketed (formally & informally)

= same magnitude as revenues from roundwood

33

13
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= Many

&' traditional

B products...and new products (e.g. rattan-
based bones for surgery)

e https://greenbone.it/
34
An example of training, networking and
business development initiative
' g _“,: Developing Innovation
‘ Networks (iNets) around
o five different groups of
“incredible NWFPs
Knowledge, best practices,
% OPEN success cases
fﬁ INNOVATION Training
L CHALLENGE Replication and innovation
Acceleration of 5 selected
: business ideas
https://incredibleforest.net/

14
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Life
support
Soil formation
Nutrient cycle
Primary .
production 'Regulating Resilience
- Cllmate regula_tlon, Conservation Malnly pUbIIC goods
protection against Restoration Without market
hazards, habitat X
. Protection
e conservation...
<C
(7]
i

T

Usnisirh

Kunming-Montreal Global Biodiversity
Framework (cop15 - Dec. 2022)

4 goals and 27 targets

® 2022 UN BIODIVERSITY CONFERENCE .
L COP15-CP/IMOP10-NP/MOP4 e.g. By 2030:
Ecologesl Chiiaation-Bulidng 8 Shared Future for A1 Lfe on Farh

. KUNMING - MONTREAL Protect 30% of Earth’s lands,
oceans, coastal areas, inland
™ waters
c‘g Restore 30% of degraded
i ecosystems

T

Mobilizing at least $200 billion
per year in domestic and
international biodiversity-related

www.cbd.int/article/cop15-cbd-press-release-final-19dec2022 fundll’lg -

Ustvixsirh

15
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EU multiple binding targets and obligations:
some examples

Climate Regulation
» -55% emissions by 2030 and Null Net Emissions (Neutrality) by 2050
» LULUCF Reg. 2018/841 (revision: 554/2021) Net fixation by 2030: - 310 Mt CO.eq

Biodiversity Strategy to 2030

+ Legally protect at least 30% of the EU’s land and sea areas (+4% for land and +19% for sea
areas)

* 10% of EU land and sea under strictly Protected Areas

Forest Strategy to 2030

» All primary and old growth forests strictly protected
« 3 Billion trees pledge

- T=SAF

: Nature Restoration Law (proposal)
ZiZ « Restoration measures covering at least 20% of the EU’s land and sea areas by 2030 and
all ecosystems in need of restoration by 2050
» Planning and monitoring

Emerging job opportunities and
training needs

The Challenge

L<L -

(7p]

i

Lo Identifying resilient tree species

52 Collecting and studying forest phenological data

= Developing forest nurseries www.optforests.eu/
Testing forest genetic materials
Afforestation/Reforestation...
41

16
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Emerging job opportunities and
training needs

ﬁt“DEln Services  Company  PrometPoiie Mg
iorests

Remote sensing
measurement

= Satellite imagery
Remote Sensing for Carbon Remote
Forestry monitoring and
real-time warning
(e.g., wildfires)
Forest information
system design...

- T=SAF

https://openforests.com/

42

Emerging job opportunities and
training needs
Airborne
* L5, S vehicles
(drones) for
monitoring,
STARTUP INNOVATIVA N ] data
T e s hiiabls anc : collection,
< shared management of rorests, e 3 i
fﬁ r:ral :reas agd (reeth;r'itage'. plannlng
[
43
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CLIMATE
[®> carbon Pulse 3 #4.

News and intelligence on carbon markets, greenhouse gas pricing, and climate policy

G DVMEA AMMRCAS ASAPACKEC | GLOBAL | VOLUNTARY | CCRTAXES BIOOVERSITY OAVADAGE =~ OTHER CONTENT | RESOU

Experts f flood of sity credit but urge
regulation
2 Boovansey ) Commants b
A strong wave of domand for biodversity crodits is expectod within the next couple of years,
expens speaking at an event in London on Monday predicted while Lrging stancard-setting
bodies 10 ensure rules exist 10 allow the market 1o scale with integrity.
Panellists at the Biodiversity and Nature Markets Summit 2023 bacame the latest 1o point 10
surging_momentum behind the nascent biodiversiy market in the wake of historic
agreement of the Global Biodiversity Framework (GBF) &t COP15 taks in Montreal, which
includes saveral calls 10 acson for the financial sector 1o channel greater ivestment flows
towards nature positive outcomes.
One means of coing this will be via crediting restoration and protection activities, with muliple
compankes and standards now working on methodologies and initiatives to enable the issuance
of resulting units.
“Whether you like it or not, biodiversity credits are here,” Helen Crowley. managing director at =

advisory fiem Polination, toid the event in London organised by City & Fisancial Global.

Sh

added that while there remained “huge challenges”, stakeholdors had now leamed “a
deal” about how 10 property market, namely in the wake of lessons leamed from
cirbon markels which have been around for decades.

s Source: https://carbon-pulse.com

www.gov.uk/guidance/understanding-biodiversity-net-gain

12/06/2023

@ GO

Mome > Msusing, local and commenty > Planning and buliding

Guidance

Understanding bi

b

sity net gain

Guidance on what biodiversity net gain is and how it affects
land managers, developers, and local planning authorities.
What biodiversity net gain is

Biodiversity net gain (BNG) is & wary to contribute to the recovery of nature
while developing Land. It is makieg sure the habitat for wildlife s in a better
state than it was before development

This will apply from Novemnber 2023 for developments in the Town and

Country Planning Act 1990, uniess exempt. It will apply to small sites from
Aprit 2024

Who it will affect

BNG will apply to you i you're &

« land manager

« developer

« local planning authority (LPA)

I you're a land manager

You can get paid by selling biodiversity units.
You must be a land manager with

 land in England
= consent to register Land if you're not the landowner
* alegal agreement for the land you're registering

44

Formal and informal education

communities.

22 Implementation of the framework requires transformative, innovative and transdisciplinary
education, formal and informal, at all levels, including science-policy interface studies and lifelong learning
processes, recognizing diverse world views, values and knowledge systems of indigenous peoples and local

Source: Kunming-Montreal Global Biodiversity Framework (GBF)

CBD/COP/15/L.25
Page 7

18
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44

=
NATURA 000

Competence-based blended
learning for Europe's

Natura 2000 and Protected
Area Managers

T=SAF

> I METSANALLITUS D\ Emm
FORSTSTYRELSEN o ¢
WN P Leanciniooenus ~/ PROPARK

@ EUROPARC e A o |
2 Yy -

https://europeannatureacademy.com/

Life
support

Soil formation

Nutrient cycle

Primary
production

Cultural Wellbeing MI.Xed public e
Aesthetics, religious, Health private goods
spiritual, recreation, |:> Social inclusion With/without
education, scientific, New social market )
health ... demand/needs Focus: social

innovation

47
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Examples of forest-based
cultural ecosystem services

Pedagogy and education
(forest kindergarten and
school, environmental
education, forest training...)

Culture
(museums,
exhibitions, concerts,

Spiritual and religious
events...)

(meditation in forest areas,
burial forests, ...)

Tourism and Green care
recreation

(hiking, wild product
collection, camping,
forest/tree hotels...)

Social inclusion

(Inclusive activities for
(potentially) marginalized groups
e.g., elders, immigrants, people
with disabilities ...)

Sport activities
(Nordic walking,
mountain bike,
orienteering, ...)

Human health and

wellbeing

(forest bathing-Shinrin-Yoku,
forest therapy, pet therapy, .. y

Slevenia )5 .
H

Croazia

Bosnia e
Erzegovina

More than 22 - ‘B%ha ~
adventure parks in ltaly i f »h QA% )

R
Y
P |

www.parchiavventuraitaliani.it/

20
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Education and school in forests and
natural areas

e = >60 identified in Italy:

N iR _ .
i * 45 kindergarden and primary
i 13 schools
s s -+ other education activities
% E (e.g. environmental education)
i g Many other initiatives not mapped
< = >100 in total (estimated)
. www.asilonelbosco.com/wp/la-mappa-delle-esperienze-in-natura/
50

Social forestry

o 000000 GEED

L Training, projects, employment
5 opportunities for unemployed young
= people (15-24 years) under social
exclusion risk, e.g. immigrants, people
with different forms of addiction...
http://socialforest.org/en/
51
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{ F4
AL
e INOSTRI ALBERI |
< N,
(7¢)] Questo tipo di albero & Ndeale per
il £ la sceita ideale per chi ama un une coppia che desiders
b= contatto perscasle e dretto conla cendhidere lo memria del
= i Proprio amore attraverso un
iz tramite speciale.
> hitp://boschivivi.it
52

Forest-care and socio-cultural
initiatives in Italy (poimo et al., 2021)

232 identified and analysed cases|

= Education

= Wellnes

= Art

Social inclusion
L<L = Forest therapy
(7] = Social
i = Wilderness
h ° Jo
3 c)1-8
5 — 55% private no-profit + 32% private for-profit
2= . 049 T7% civil society + 18% mixed partnerships
55

22
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Training and promotion

Wby SreenCare =2

Cansiglio
Vit

15-18 giugno 2023 « Foresta del Cansiglio (Prealpi venete ¢ friulane)

- T=SAF

Usnisirh

www.gcfinland.fi/

Green for Care (Green4C)
Erasmus+ KA (2020-2023)

* Development of
entrepreneurial skills and
models for green care (4
thematic sub-sectors)

* EU-wide assessment (4

B How MuCH

w report/outlook studies) 3 DO YOU KioW TR
< . . . GREEN4C? 2
o ° 16 international case studies
i -

Training needs assessment

- T

* Training and support to e
business ideas/start-ups GREEN CARE TOURISM

4 Paan:

Usnsirh

https://www.greenforcare.eu/|

23
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Trainin g - October 2021 — January 2022

+ 8 online modules
« Target: students and practitioners
greendc wt s ov lums huser s o » Business plan development

+ Intensive acceleration course for
selected business plan proposals
(Padova, Summer 2022)

Green Care: from academic theory to entrepreneurial
practice

GREEN CARE. FROM THEDRY 19 ENTREPSENELURIAL PRACTYCE
AN AN N

Ifermation concermmy Do siabests who enested n AY XIVT2

SAF

-

Green care from academic theory to
entrepreneurial practice
(Green4C training — Summer 2022)

Traditional* forest sector workforce
gender balance in Europe (ILO, 2021)

24


https://www.greenforcare.eu/e-learning-course/
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Outline

M 1=
& ° Final considerations
i
[
68
- Emerging green jobs opportunities and associated
training needs within the forest sector
- Different trends and profiles depending on the
group/class of ecosystem services (ES)
A (preliminary) tentative qualitative summary matrix:
N = Rl el
potential intensity potentlal
Provisioning ~ Medium-high High Mainly Moderate gaps
[N technological (likely as tradltlonal
<C forestry)
Eﬁ Regulating Medium-Low  Medium-high  (Technological) ? Moderate gaps
- (likely a bit higher
than traditional
¥ forestry)
H Cultural Medium-high Low Mainly social High High gaps
(emerging initiatives,
existing gaps)
69

25
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Some risks and criticisms (among others)

Tradeoffs

e.g. provisioning (= biomass production) vs. regulating (= conservation,
restoration, rewilding...)

Need of standards, traimng quallfled people (also
to avoid greenwashing and cheating)

Naive and simplistic narratives

e.g. plant trees vs. forest management
Back to nature as a romantic perspective

- T=SAF

Nature and mountains as a source

Financialization of nature

Promising developments and trends
Keep moving towards ambitious goals
Support ongoing “green” processes by developing
appropriate/innovative tools/initiatives
..still be reallstlc

26



