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Simulation	of	the	uptake	of	the	bioenergy	crops	
miscanthus and	short	rotation	coppicing
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Time	lags	in	adaptation	- historic	oilseed	rape	data	for	England	and	Wales,	against	a	baseline	year	of	1966,	
and	mean	modelled	perennial	energy	crop	areas,	using	a	baseline	year	of	2010
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Modelling	Adaptation	 to	Global	Change	in	the	Swedish	forestry	sector

CRAFTY-SwedenModel

Society



Modelling	Adaptation	 to	Global	Change	in	the	Swedish	forestry	sector

CRAFTY-SwedenModel1	km2 resolution



Forest	Owner	Functional	Types

(Blanco	et	al.	2015)



Mapping	and	modelling	Land	Owner	Types

Pine
Spruce
Boreal	Broadleaf
Nemoral	Broadleaf
Pine	– Spruce
Pine	– Boreal	Broadleaf	(≥30%)
Pine	– Boreal	Broadleaf	(<30%)
Spruce	– Boreal	Broadleaf	(≥30%)
Spruce	– Boreal	Broadleaf	(<30%)

Artificial	Surface
Agriculture
Protected	Area
Non-productive	Forest
Semi-natural	Vegetation
Open	Space
Wetland
Water	Body
Unmanaged

Unavailable
Farmer		(Commer/Non-commer +	Cereal/Meat)

Unavailable
Unavailable
Unmanaged
Unavailable
Unmanaged
Unavailable
Unmanaged

Productionist	 Pine
Productionist	 Spruce
Productionist	 Pine	– Spruce
Productionist	 Boreal	Br.
Multi-objective	Pine	– Spruce
Multi-objective	Pine	– Boreal	Br.
Multi-objective	Spruce	– Boreal	Br.
Multi-objective	Boreal	Br.
Recreationalist	Pine	– Spruce
Recreationalist	Boreal	Br.
Recreationalist	Nemoral	Br.
Conservationist	Boreal	Br.
Conservationist	Nemoral	Br.
Passive	Pine	– Boreal	Br.
Passive	Spruce	– Boreal	Br.
Passive	Boreal	Br.
Passive	Nemoral	Br.

Land Use

Land Owner Types



Competitiveness	of	Forest	Owner	Types
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Regional	land-use	changes	(2010-2100)	



Ecosystem	Service	Provision	(2010-2100)



Coping	Ability	of	Forest	Owner	Types

Coping Ability:

degree to which an

owner type can be at

least as competitive

under a global change

future (defined by the

scenarios) as under

present conditions



Swedish	Forestry	Institutions



Conceptual	model	of	generic	institutions	in	the	Swedish	forestry	sector

Institutional	Types



Institutional	Action	Conceptual	
Model



Land	planner	preference	weights	for	scenarios	
Scenario Description Service	Supply-Demand	Differences

Timber Biodiversity Recreation

TIMBER	PROFUSION

Available forest land is managed primarily for
timber production while other services are
treated as secondary. Timber supply is very high
to the point of substantially going beyond the
demand. The supply of biodiversity associated
with production-oriented forests is low. Under
such circumstances some recreation is
provided, but it does notmeet demand.

0.6 -0.5 -0.1

ENVIRONMENTAL	
EDEN

A large proportion of the forest land is managed
with nature conservation as a primary objective.
Supply of timber does not meet demand, while
biodiversity is oversupplied. Recreation, being
partly associated with levels of biodiversity, is
also supplied slightly beyond the demand.

-0.2 0.5 0.1

PERFECT	
EQUILIBRIUM

Forest land management seeks multi-
functionality. Production levels of all three
services are equal, but they do not meet the
demand.

-0.3 -0.3 -0.3



Example:	supply	demand	difference	(SDD)

Institutions	 as	
emergent	
structures?



The CRAFTY 
model: 
continental 
scale 
applications

A1	scenario



Ways	forward?

• Building	the	next	generation	of	human	
dimensions	models	that	are	based	on:
– Better	theory
– More	complete	process	representation,	e.g.	
individual	decision	making,	adaptive	learning,	
agent	evolution,	institutional	emergence,	…

– Multi-scalar	dynamics
– Building	from	the	bottom-up,	rather	than	the	top	
down

• Do	we	need	typologies,	or	models	of	8	billion	
agents?





Models	in	a	land	use	change	inter-comparison	study



Uncertainties in global scale land use models



Global coefficient of variation and variance 
components 



Land	use	change	in	a	hypothetical	 region	with	global	and	regionalised	 demand
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Economic	model	type	(CGE	vs	PE)	for	cropland

Source:	Peter	Alexander,	University	of	Edinburgh


