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A long-time history of Human-Nature co-evolution
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Ilegoria I uon Go
1) Europe is the Continent with the lowest
coverage of pristine forests &= Fire

2) Cultural/historical/working landscapes ¢===== Agriculture and grazing
3) High Landscapes variability

of European
forests are of European
seminatural forests are plantations

t are forest

undisturbed
by man
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EU27CH - gross land changes
processed by HILDA model (v2.0)

Legend

- Settlement :' Grassland
E Cropland [ Other Land
- Forest - Water

L kilometer

1,000 1,500 2,000

S

100 years of landscape
evolution

In France, Spain and Italy,
reforestation was particularly
visible, last decades also at East

Re-forestation/natural re-growth
processes had a visible impact as
well as more people moved into
urban areas

“Priority for forest management in
Europe over the coming decades
should not be mitigating climate
change but rather adapting
forests to such change to
preserve the ecological, social
and cultural services and goods
they provide”, producing

woo0d (Luyssaert et al., 2018. Tradeoffs in
using European forests to meet climate
objectives. Nature,
http://dx.doi.org/10.1038/s41586-018-0577-
1)

Credits to Fuchs et al. (http://www.geo-
informatie.nl/fuchs003/# )



http://www.geo-informatie.nl/fuchs003/
http://dx.doi.org/10.1038/s41586-018-0577-1

Moving forward in the time of “great acceleration” and changes

- Land cover, land use and land management

- Threats and challenges (CC, megafires, extreme
events, biodiversity loss)

- Societal demands and needs
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Frontiers for forest conservation:
securing the future ecosystem services balance

MARCO MARCHETTI, LORENZO SALLUSTIO, MATTEO VIZZARRI

Centro di Ricerca per le Aree Interne e gli Appennini (ARIA), Dipartimento di Bioscienze e Territorio (DiBT)
Universita degli Studi del Molise, Pesche (IS), Italy



From “"empty” to a "Full World”
Vision of the Whole System

Well Being
(Individual and
Complex property Community)
rights regimes
| Consumption
() (based on changing,
Solar > :
Energy Restoration, Naturall Capital | % g Wastes g(rjg‘rejtrlgr?ces)
Conservation | P | © L
, ; 28 Evolving

Education, raining, ) Hyman| Capital | =3 P Marketed Cultural
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o Investment
Buildi (decisions about, taxes
liohng community spending,
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rights regimes)
Materially closed earth system
From: Costanza, R., J. C. Cumberland, H. E. Daly, R. Goodland, R. Norgaard, | Kubiszewski, and C. v

Franco. 2014. An Introduction to Ecological Economics, Second Edition. Taylor and Francis Waste heat
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ime to leave GDP behind

Gross domestic product is a misleading measure of national success. Countries
should act now to embrace new metrics, urge Robert Costanza and colleagues.

UN Economic growth

r

_~ Kubiszewski et al. 2013. Beyond GDP.
A Ecological Economics 93:57-68

1995 OIS

Europe is ready for climate impacts: Commission
evaluates its strategy

Adapting the EU regions and economic sectors to
the impacts of climate change is now more urgent
than forecast in the EU’s 2013 adaptation strategy.
This is one of the key findings of the Commission’s
evaluation of 2013 strategy published today -
12/11/2018



Overlapping Ideas for a “better connection of

| | Wellbeing Economy
Circular BioEconomy

| Ecological Economy
Regenerative Economy I
Ecological Civilization
Doughnut Economy

. Steady State Economy
Civil Economy
Next Economy

oooooooooooooooooo
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Figure 2.4.1. The gist of the Smarter scenario: Collaborating on the transformation of societies to fit within one Earth system; investing and rebuilding the
economy for one planet living.

Rapid renewable energy growth
(halving emissions every decade from 2020)

Accelerated sustainable food chains
(+1%/year better productivity)

New development models in the poorer countries
(copying aspects of S-Korean / Chinese / Ethiopian successes)

Active inequality reduction
(ensuring 10% richest < 40% of income)

Investment in education to all, gender equality, health, family
planning
(improves wellbeing with reduced ecological footprint)
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4—————————— The World's success rate in achieving SDGs —————»17

Stockholm Resilience Centre
Report

October 2018

Transformation
is feasible

How to achieve the Sustainable
Development Goals within
Planetary Boundaries

A report to the Club of Rome, for its
50years anniversary 17 October 2018

A raport 10 tha Club of Rome by: sorgen Randars, sohan Rockstrom, Per Espan Stoknas, Ulsich Goloka, David Collsta and sarah Comll
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Any room for Forest?

The world’s forests contain more carbon than exploitable oil, gas, and
coal deposits. Avoiding forest carbon emissions is just as urgent as
halting fossil fuel use.

Forests currently remove around a quarter of the CO2 humans add to
the atmosphere, keeping climate change from getting even worse
Achieving the 1.5°C goal also requires massive forest restoration to
remove excess carbon dioxide from the atmosphere.

Tropical forests cool the air around them and the entire planet, as well as
create humidity for growing food in their regions and beyond

After 2030, all constructions must be carbon-neutral or carbon-negative,
to substitute energy-intensive materials (concrete and steel) with longer
lived bio-products

Bioenergy is not the PRIMARY solution... but Smart cascading use of

&f’? Climate and Land Use Alliance

Cultivating solutions for people and the planet

forests products empowers the forest-based sector value chain

In responding to the IPCC report, our message as scientists
simple: Our planet’s future climate is inextricably tied to t
future of its forests.

ANNALS OF SiLvicuLTURAL RESEARCH s A

CR {g; 38(2),2014:62-73 B
ournals V| S

http://ojs-cra.cilea. tindex.php/asr R

Conference paper

Natural capital and hioeconomy: challenges and opportunities for
forestry

Marco Marchetti, Matteo Vizzarri', Bruno Lasserre, Lorenzo Sallustio', Angela Tavone'



BIOECONOMY AS TERRITORIAL REGENERATION

...a feasible way to reconnect economy, environment and society

@ Transforming world-first
technologies into flagships.

€ Biorefineries intended as
bioeconomy infrastructures,
interconnected among them
and connected with the local
areas

Through the valorization of
marginal land and not in
competition with food
production

Integrated in the local areas and
connected with the bioeconomy
infrastructures

Bﬁ%@

fols O &

Designed to tackle real
societal challenges
Providing concrete
solutions to problems
going far beyond the
product itself

Strengthening local integrated projects and their monitoring



@ Change our paradigm in the way we perceive forest goods and
services in the economy Picard et al., 2018

Linear economy = Cicular green economy

raw materials

production

residual waste

Take, make, waste Resource-efficient, bio-based, low
carbon and socially fair economy
@ Develop participatory approaches towards co-management of forest
resources

Forest transition and over-conservation in one country can lead to
over-exploitation and negative externalities somewhere else
(displacement effects).  “Think global, act local” . ceddes, 1915)



Land Availability for Sustainable
Lignocellulosic Biofuels in ltaly

Multi-Criteria Evaluation

A
[ |

. Environmental factors and
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bioenergy crops Morphology

Potential biomass
production

Land availability
(food, energy, and

Land assignment environment trilemma

(maximizing potential
biomass productivit
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4 Land Use Policy ~

. . e, . .
Limited competition with:
- Assessing the economic marginality of agricultural lands in Italy to support

land lanni

- Food production e
Marco Marchetti’, Piermaria Corona

. . . .
- Biodiversity conservation



Land assigned to

bioenergy production{z”’\? N
- "M

Sallustio et al., sub.2018

Legend
Crop

Mot suitable lands
Arundo donax
- Chrysepogen zizanioides
- Pinus halepensis
- Pinus pinaster
- Populus x canadensis
I Robinia pseudoacacia

Potential biomass
availability within

70Km radius

NS

. Percentage
Crop Potential Area Potential b‘::;f:::; / to .'t.-;ah'.-;'ugr
available Biomass Yield production liquid fut_al
consumption
(ha) (Mg dm year') (Bl year-1)
Arundo donax 195,614 5,105,124 1.5 3.9%
Chrysopogon zizanioides 1,565,896 75,163,026 225 57.8%
Pinus halepensis 6,139 6,139 0.0 0.0%
Pinus pinaster 35 35 0.0 0.0%
Populus x canadensis 1,026,765 11,147,964 3.3 8.6%
Robinia pseudoacacia 22,789 238,425 0.1 0.2%
| Total 2,817,237 91,660,712 27.5 70.5%
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Legend

Potential biomass

Mg yr-1
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Bioeconomy in Italy
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the country
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Bialubricants from local craps

* 2.8M ha of marginal lands potentially available
for bioenergy

* 92M Mg dry biomass yr?!
e 27.5 Bl of bioethanol yr?

* 70.5% of the current national consumption



3M law: monitoring, minimizing and mitigating
possible risks and drawbacks
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Is there a real risk for biodiversity?

In Europe more than

30 million hectares

of forests have been protected

Rough
timeline

Framing of
conservation

7

with the main cbjective
to conserve biodiversityor

cam ¥ T - Forest covers

215M ha, still
expanding

- Increments in EU
forests exceed

P

More than 110 million ha of
forests in Europe are designated
for the protection of water,

soil and ecosystems, as well as
the protection of infrastiuctures,

Mace (2014)
Key ideas Science
underpinning
Species Species, habitats
Wilderness and wildlife ecology

Protected areas

Nature for itself

Extinction, threats and
threatened species
Habitat loss

Pollution

Population biology,
natural resource
management
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- - Adaptability sciences
Socioecological systems
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documents Directive Agricultural Policy Protocol Action Plans.
Changing views of nature and conservation. Over the past 50 years, the prevailing view of conservation has
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. .
How to deal with working landscape?

Landscapes that work for biodiversity

A Monoculture row-crop C Mixed cultivated, forest and range landscape
Forest Forest and people
products  Livestock products  Livestock ] )
Connectivity production Connectivity production C. Kremen® and A. M. Merenlender
Biodversity o N . “How do we handle the Anthropocene’s triple challenge
: rops . o [ 3 L o . [
‘(/ of preventing biodiversity loss, mitigating and adapting
Pollination Healthy Pollination Healthy I- h d . bI .d.
services soils services soils to climate change, and sustainably providing resources
Pest control Freshwater Pest control Freshwater fOI‘ a grOWing human pOpulation ?"
services Carbon services Carbon
sequestration sequestration
B A Priyate
_ Conservation easement Private
Management incentives reserve
Mitigation

Payment for ecosystem services
Conservation

Community based natural resources management

£ N Development
e Indigenous conserved areas
% Ripartap (\orest -~ Protected areas (IUCN Cat V., VI)
Protected areas
Government lands (IUCN Cat I-1V)

Il
Public

Local diversification and landscape-scale heterogeneity >
B cultivated lands Rangelands (<10% tree cover)
=
Single-species Multi-species Silvo-pastoral| Management Restored Nomadic
patures pastures I system intensive range pastoralism
| I grazing

_______________________ R

Row crop Simple Complex | Mixed Agroforestry  Home garden |

monoculture rotation rotation/ | crop/livestock  system [
__________________ intererop_ __ _ _ _______

Monoculture tree plantations ] Native/non- natlve[ Restored Native forest

(even-aged)  (multi-aged) | multi- -age forests | forest with EBM

Forest lands

- Chemical intensification




Opportunities for sustainability purposes

Biodiversit

4.5
€/Ir.La

Goods
and
services

Adaptation

Prefigurin
of forests g g

Europe's
forests

Adaptation
using
forests

Adap-
tation

Picard et al., 2018

Wate': EFI Policy Brief 7
purification
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Mitigation

Payments for
Environmental
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A Way Forward for
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Reducing
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The possibility to consider a sustainable ‘;ﬁg
intensification in forestry

Optimized Forest Management Plan
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Forest Ecosystem Servic

1. Mixed-species forests to increase productivity of stands (as wel

as resistance, resilience, complexity) T i s sosronen
2. Intensification in selected parts of the landscape to facilitate a w0 w0
higher level of habitat retention in the forest matrix and the best N -
balance and trade-offs among multiple ES (from forest parcel t 0
forest landscape sustainability) S°° "f
3. More efficient use of wood to contribute to reduce harvesting 0 o0t

4. Implementation of new tech and approaches to Smart Forestry
(http://climo.unimol.it/ ) (big data, RS, Lidar, DSS etc.)

BaU wp

m TESV ——TNPV/TESV
<& sustainability Divl‘l‘!?l_

Article

The MIMOSE Approach to Support Sustainable
Forest Management Planning at Regional Scale in
Medi



http://climo.unimol.it/

Opportunities for Adaptive governance and bioeconomy

A new EU Forest Strategy: for

 Enhancing multifunctionality and maximizin
forests and the forest-based g Y g

ecosystem services for local communities

sector . | ing d din bi d
COM(2013) 659 final mproving demand in bioeconomy an
SWD(2013) 343 final bioenergy sectors
Improving efficiency in the forestry sector
(climate actions to 2020)
Protecting forest resources and biodiversity
against climate change-related effects

o W
. .
. .
M .
L
European
Commission

Supply (ecosystems)
Smenst | Demand (socisty) . . . .
e | | i * Monitoring potential effects from climate
%..L.., and land use change (abandonment
e e phenomena)
_ \ f | debing farces 1) . ef .
[ Actorlanduse p L e Diversifying land uses at landscape scale
r ) : :
| - (segregation vs. integration)
_MIndES[ﬂw] . .
“_,,*m - * Implementing adaptive governance for
s | | deomn | | dthew improving resilience and ecosystem
Recognized £5 . . . ope
Birgi et al. (2015)| __services availability




"Vision without action is
merely a dream. Action
without vision just passes
the time. Vision with
action can change the
world.” (J A Barker)




World Forum on ¥ SEN ¥ |

oS Urban Forests
7.;,; Mantova 2018 FORUM ORGANIZERS NEWS AND BLOG PARK ESCURSIONS VENUE CONTACT

SPEAKERS PROGRAMME FRIENDS OF THE FORUM SPONSORS REGISTRATION REOPENS
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- CHANGING THE
NATURE OF CITIES

Join us for the first World Forum on UrbanForests!

LEARN MORE

28 November / 1 December 2018
Mantua, Italy

CHANGING THE NATURE OF CITIES

Join us in Mantua to discuss how to make our cities greener, healthier and happier places.
Putting together local authorities, urban foresters, arborists, landscape architects, urban planners
and many other stakeholders to discuss multidisciplinary solutions for sustainable cities.

Thank you for your attention

marchettimarco@unimol.it
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