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Forest transitions?

“Forests in Transitions” - “Forest Transitions” ?

How does “forest transition” help to think about “forests
In transitions™?
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Forest as percentage of land area

Forest transition in France
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Forest transition in France, and Belgium

Tallier 2004
Lowest point ~1866
(Clicheroux 1956)




Forest transitions - What it is

e Reversal from forest area decline (deforestation) to forest
area recovery (reforestation)

e Over a somewhat large geographic extent (not a fallow plot),
over a certain time period, reflecting a structural change (land
use transition)

e Always associated with changes other than area itself

e Contingent empirical regularity, associated with certain
drivers, but no deterministic or teleological trend

Mather’s many works

Rudel et al. 2005

Lambin and Meyfroidt 2010

Meyfroidt and Lambin 2011

Meyfroidt et al. 2018

| Meyfroidt et al. 2022 PNAS 5
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Spatial reorganisation and transformation of forests
in Walloon Region

See theoretical
model in
Mather and
Needle 1998

Ferraris -> Contemporary

Mutations de la forét wallonne

- Déboisement

- Forét ancienne subnaturelle

- Transformation résineuse de forét ancienne
_ Boisement feuillu
Boisement résineux

Information manquante
(zone non cartographiée au 18¢ siecle)

Kervyn et al., 2014
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Forest transition at European scale - Tree species
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Figure 3. Land surface area in 10° km? covered by forest (blue), grassland (orange), cropland
(brown) and bare soil (grey) between 1600 and 2010. The forest area is further separated in McGrath et al.

coniferous (dark blue) and deciduous (light blue). 2015 /
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Forest transition at European scale - Management
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Figure 5. Total area (10'? km?) of unmanaged (gray), high stand (light blue) and coppice (dark

blue) forests between 1600 and 2010. The full lines show the best available estimates whereas

B the dashed lines show the sensitivity of the management reconstruction to the “minimal impor- McGrath et al.
Y UcL . EarTH tance” threshold (see Sect. 2.4.6). 2015




Forest transition at European scale - Demand
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Evidence across contexts
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I:] No forest transition identified :
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FIGURE 5 | Theories of forest transition
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Global environmental ideologies

LEAKAGE é—l

Conditions for leakage
(Figure 4)

Geopolitics Domestic politics STATE FOREST
POLICY PATHWAY

| |
vV

T , Institutional awareness, orest prod and se
Policy interventions W5 perception, motivation 3 and degradatio

ECONOMIC

DEVELOPMENT PATHWAY

Policies effectiveness OR ARCITY
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PATHWAY Internalisation of resource trends,
Civil society awareness,

Capacity of private actors

SOCIO-ECONOMIC DRIVERS:
> Economic development FOREST CHANGE I

> Urbanization )
> Sectoral shifts ‘ (extent, quality) h

> Markets infrastructures
Conditions for
induced innovation

> Technologies
> Cultural changes

Scarcity of land suitable DECREASED AGRICULTURAL TREE-BASED
for expansion K EXPANSION, LAND LAND USE

ABANDONMENT INTENSIFICATION
Conditions for induced
intensification

SMALLHOLDER
Conditions for LAND USE
INTENSIFICATION AND SPATIAL digtant INTENSIFICATION

ADJUSTMENT OF LAND USE expansion (Figure 3) PATHWAY

Globalization | GLOBALIZATION AND
accelerating socio-economic changes DISPLACEMENT PATHWAY LAND ESE DI SEEACEMENT

B Conditions
1 [ Foresttransition pathways Meyfroidt et al. 2018, Global Environmental Change

Middle-range theories of Forest Transitions

11



' Displacement

Agriculture-driven deforestation

-

Pasture
75-80%
Domestic demand

e 6.4-8.8 Mhaly

> 4{3 Mha/y 2.0-4.5 Mha/y o 20-25% in international trade

Resulting in Without

i expansion
apgnl,gﬂlgigad of agricultural

nroduction e 87% to late/post forest transition

countries (Pendrill et al. 2019 ERL)

20-25%

& Export demand

Maize, rice, cassava

Cocoa, coffee, rubber
Other commodities

5 Pendrill et al., Science 2022
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' Displacement ... and complexities

Agriculture-driven deforestation

~

Pasture

> 4.3 Mha/y |2-0-4-2Mhaly Unrecorded Crop booms Land
Resulting in ex:\,alm?:: agricultural area and busts speculation
Oil palm ‘ apgrr‘;tc:ltllllgigad of agricultural and production

Soy\

Maize, rice, cassava N, _ Low suitability Unclear or Fires spreading
Gimeon, Eolfee. rubler g | land or contested land frqm forest
— inadequate tenure clearing and land
Other commodities management management

£ Pendrill et al., Science 2022
“ﬁ/ UCL - EARTH & LIFE INSTITUTE

ic demand

production

5%
 demand

Possible mechanisms
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Equity and Effectiveness of restoration can go hand in hand

(1) Nature-based
adaptation to climate
change, Sapmi

(2) Forest plantations,

(8) Forest
restoration,

Ecuador

oS 775 & OR

(3) Agroforestry
% projects, Malawi
o~

| & 0

(7) Agroforestry & (4) Various FLR projects,
% assisted Madagascar

i natural regeneration,

\

Uganda

" 5 & OR wil 7% & 0%

Social considerations in project planning and/or implementation Outcomes

ﬁ Improved equity
%, Equity was incorporated Insufficient incorporation of equity
ﬁ Livelihood
&Q Explicit focus on %@ Insufficient focus on local ) benefits
7~ improving 77— realities ( ? ; Improved ecological/

UCL EARTH & livelihoods environmental outcomes
- \_

(6) Tree-planting for (5) Various restoration
carbon credits, projects, South Africa

Harmful or insufficient equity
outcomes

Harmful or insufficient effects on
livelihoods

o _ Lofqvist et al. 2022
Harmful or insufficient ecological/

. ) 15
environmental outcomes ) BioScience

3 S 1




e Evidence & theory

e Displacement

Meyfroidt et al. 2022 PNAS

e Regqularities and contingency
e Transformations and spatial reorganisation

e Conflicts but not only, equity,
environmental justice

>> Sustainable forest transition theory?

Lessons learned & limits

Ecological integrity

Lasting forest gains
Bulag|em 21WOU0290100S

Resource rights Trade-off in one or
more dimensions

a rediscussion of land system complexities here:

Oldekop J. et al. in preparation

patrick.meyfroidt@uclouvain.be

https://landsystems-lab.earth/
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Sustainable Forest Transition
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