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Outline

« Some basic concepts

* Plantation outcomes: increase or
decrease of the set of ES (Ecosystem
Services)?

* Open questions
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 Plantation outcomes: increase or
decrease of the set of ES?

* Open questions
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Financial vs. economic analysis

In financial analysis, all costs and revenues are
valued according to their market prices

Economic analysis also considers non-market

impacts, i.e. any positive or negative externality
deriving from a project, and shadow prices can

be used when market prices do not represent the
true social values of inputs and outputs
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Financial analysis

Wood, cork, nuts, resin, ...

Revenues

Costs

Semi-natural

Plantations
forests
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No systematic analysis of plantations
profitability (financial analysis)

Timber investments returns from plantations in southwestern Europe

MAI Rotation

Country/area Species (m¥halyr) (years) NPV* (EUR/ha) IRR Reference
Du(eSr; a;':;ley Hybrid p{;]:;l:’r clone ‘I- 10-25 14 1,954-8,338 (i=5%)** i Del (P;(;s;st;r al.
Spain Cﬁiﬁ:g"ﬁf‘;“ﬁ 4 24-40 10-13 23129406 (i=9%)**  11.3%-20.7% Déff;{‘f?fgﬁ;d
E‘;g‘;:iﬂ;"” Flybrd poplar clones *I- 20-30 10-14  418-5022 (=4.25%)  4.5%7.4% A“(“Z‘[’)SU;‘)“!‘
France Hybrid poplars 15 17 25 0_?!_(}:02!;‘/:; year 7.5% Vidal (a;rll)% 3B)equey
S[E’::;‘u::{’ Eucalyptus globulus 10-15 10-12 157-449 (i=6.5%) 7.0%-8.0% King (2012)
Spain Pinus radiata 1421 30-38 i 5.8%-9% R"dr(igggg)e‘ al.
Comy P S R
Italy Flybrid poplar clone °I- - 10 : 20%80% o af;gﬁgi(?’;‘;ﬂ

* NPV is presented in nominal terms
** Converted from Spanish Pesetas to Euros (166.386 ESP = 1 EUR)

Source: Forest plantations in Southwestern Europe: a comparative trend analysis on investment returns,
markets and policies. A.Praa, M.Masiero, S.Barreiroc, M.Tomé, |.Martinez, G.Orradre, A.Onaindia,
L.Brotto, D.Pettenella. Forest Policy and Economics (forthcoming)



Financial analysis Economic analysis

Biodiversity, landscape, Carbon, ...
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Preference-based and biophysical approaches to the valuation of ecosystem services

Preference-based approaches

v
USE
VALUE
v v
DIRECT INDIRECT

USE VALUE USE VALUE

v oo

Market Market
analysis analysis
Cost Cost
methods methods

Production Hedonic
functions pricing
Contingent
valuation

NEOCLASSICAL ECONOMICS /

Output
value

OPTION OR

Replacement
cost method

Mitigation cost
method

Avolded cost
method

MARKET THEORY

PASSIVE-

USE VALUE

LEGACY
ALTRUISM

Contingent
valuation

Contingent
election

SOCIAL JUSTICE

DEONTOLOGICAL
VALUES

LEXICOGRAPHIC
PREFERENCES

NON HUMAN
VALUES

Group
valuation

Dcliberative
valuation

Joint analysis

Biophysical approaches

Insurance
value

RESILIENCE
VALUE

PROBABILITY
OF FLIPS

Regime shift
analysis

Adaptative
cycles

Panarchies

Risk analysis

RESILIENCE
THEORY

Physical
consumption
PHYSICAL
COST
ENERGY / MATERIALS /
EXERGY / SURFACE/
EMERGY LANDCOVER
Embodied Material flow
energy analysis
Exergy Input-Output
analysis analysis
Emergy Ecological
synthesis footprint
Land-cover flow
INDUSTRIAL ECOLOGY /

THERMODYNAMICS

Source: modified from TEEB (2010) in: M.Masiero, M.Boscolo, S.K.Barua, I.Animon, J.R. Matta, D.Pettenella,

2019. Valuing forest ecosystem services: a training manual for planners and project developers. Forestry
Working Paper No. 11. Rome, FAO. 216 pp.




Economic analysis of plantations?

Evidence about social benefits (externalities):

« Employment: all plantations for wood production with pines, eucalyptus,
poplar, spruce, ...

» Soil erosion protection: plantations in steep mountain, costal dunes,
areas exposed to avalanches, ...

 Landscape and biodiversity: cork oak plantations

« Water regulation, flood prevention: poplar plantations

« NWEFP (as public goods) co-production: mushrooms from chestnut
plantations

« Tourism and recreation:

« C sequestration: permanent plantations from conversion of farmland; C
sequestered in wood products

No systematic data at micro-level, but the first steps in environmental
accounting at macro scale: TEEB, MAES, ...
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MAES (Mapping ES in Europe): forest
typologies (without plantations

A0 0 ° 400 50 60° 700
' Ecosystem : Total ecosystem
4% EUNIS Level 1 EUNIS Level 2 Pty
] % area
Area (km?) | EUNIS level
E7 oded grasslands 32195 4.64 ——
sparsely wooded grasslan J py— e
G1 Broadleaved deciduous woodland 487970 28.9 150 na
6453 2.91
(G2 Broadleaved evergreen woodland 49248 2.86
100 1.26
G3 Coniferous woodland 695907 40.35
G Woodland, forest and other g s
wooded land G4 Mixed woodland 291687 16.91 . —
G5 Lines of trees, small woodlands, recently Laties i
felled woodlands, early stage woodland, 199784 11.58 10092 om
coppice
Fp 9330 1.35
571931
E Grasslands and land E3 Seasonally wet and wet grasslands 55771 8}
dominated by forbs, mosses or | E4 alpine and subalpine grasslands 21128 3
lichens E5 Woodland fringes, clearings and tall forbs i i
stands i
E7 sparsely wooded grasslands 32195 464
G1 Broadleaved deciduous woodland 487970 28.29
G2 Broadl d evergreen 49248 2.8
G Woodland, forest and other G3 Coniferous woodland 695907 40.35
o b o g wooded land G4 Mixed woodland 291687 16.91
G5 Lines of trees, small woodlands, recently
Marine waters Mires, bogs and fens Woodland, forest and other wooded land felled woodlands, early stage woodland, 199784 11.58
T subittoral sediment L Il Coniferous woodland coppice
[ European regional seas Graslands and land dominated by forbs El Mixed deciduous and coniferous. unara
B infraiittoral and circalittoral rock and B woodiand = - -
other hard substrats il e it S g i il | Broad leaved and sparsely wooded F Heathland, scrub and F2 Arctic, alpine and subalpine scrub 34524 14.88
B Open waters Bl Tundra o wmw: rated tundra F3 Temperate and mediteraneo-montane scrub 52824 2276
ul ated or w
i d B Arcticand alpine scrupb and grassiand haats persehy e F4 Temperate shrub heathland 691 0.30
= Heathland scrub Bl screes, inland cliffs
Coastal habitats L ‘Snow or ice-dominaled habitats
e [ Miscellaneous inland habitats with
| Mediterrenean scrub very sparse o no vegeation
Shores and surface waters o]
= Regularly or recently cultivated agricultural, :::::‘d fienyint and ovier ol
horticultural and domestic habitats
' m (Source: EEA
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« Some basic concepts

 Plantation outcomes: increase or
decrease of the set of ES?

* Open questions

=
T — SAF Dipartimento Territorio
— e Sistemi Agro-Forestali



Plantations = specialization and

reduction in the set of ES offered?
(segregative model)

First observation

In Europe plantations typologies are growing as a
consequence of a broadening of products:

not only timber plantations, but different types of biomass
plantations (Short Rotation Coppices, Medium Rotation
Forests, ...) and plantations for the production of NWFP:
truffles, chestnuts, sap, resin, pine kernels, tannin, ...

-> At large scale a much richer set of ES offered
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Plantations for birch sap
extraction

) '.
Credits: http://newtastes.blogspot.com/2015/02/introducing- : 2 N
birch-syrup_19.html c° f= o \

b) Introduction into the holes the transparent hoses

Credits: C.M.Enescu (2017) Collection and use of birch sap, a less known non-
wood forest product in Romania Scientific Papers Series Management, Economic
Engineering in Agriculture and Rural Development Vol. 17
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Ash (Fraxinus ornus) plantation for
the production of manna

Credits: https://www.ilfrassino.it/frassino.php

Credits: https://lorenzovinci.it/ |
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Plantations = specialization?

Second observation

Typologies of plantations are growing also as a result of

managers’ motivations: less climate and market

vulnerability (risk diversification):

« Plantations with more clones and provenances

* Multi-species and multi-rotation plantations (2-4 species
with 2-3 rotation period in the same stand)

« Agro-forestry model (plantations + crops)

—> a much richer set of ES offered also at micro scale
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Multi-species and multi-rotation plantations
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Credits: E. Buresti, P.Mori, F.Pelleri
(2017) Cenni di progettazione e linee
guida per il collaudo delle piantagioni
policicliche




Plantations = specialization?

Third observation

Market-based mechanisms (like PES) are inducing a

process of “commoditization” of some services -

motivations to invest in plantations (as well as in

management of semi-natural forests) for the offer of non-

provisioning ES:

« Carbon forests

* Plantations for water cycle regulation (water infiltration
for stabilizing the water table)

« Recreational forest plantations (new peri-urban forests)
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Water infiltration
plantations

Credits: Regione del Veneto, Aree forestali di infiltrazione per la ricarica delle
falde idriche http://www.ideassonline.org/public/pdf/BrochureAFI|-IT.pdf



http://www.ideassonline.org/public/pdf/BrochureAFI-IT.pdf

Plantations = specialization?

Fourth observation

The prevalence of one prevailing (provisioning) service
does not mean that other services are not delivered as well,
under the pressure of external drivers:

» Certification (FSC and PEFC standards)

« Requests by financial institutions (Responsible financial
funds, companies with CSR commitments, sponsors, ...)

« Stricter regulations (water-related, use of chemicals, nature
protection, ...)

> a much richer set of ES offered also at micro scale
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« Some basic concepts

 Plantation outcomes: increase or
decrease of the set of ES?

 Open questions




Questions open

 No data - poor governance.

If we have no systematic data on value generation by
forests, how can we define the regime of public
support (Forest Measures in RDP)?

« The context of plantations is becoming more
diversified and complex: some simplified
interpretative models (segregative vs. multi-purpose
forestry) are not adequate conceptual tools

 The needs of products for the bioeconomy
development and the ES social demand expansion
are the drivers for sustainable intensification and the
diversification of forest plantations
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