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Land	system	science	and	telecoupling



Coupling	-à telecoupling
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Telecoupled landscapes



Telecoupled Socio-ecological	systems

Telecoupling



Liu	et	al.,	Ecology	and	Society (2013)





From:	Liu	et	al.,	2016	Framing	Ecosystem	Services	 in	a	Telecoupling context

five	main	components	of	
analysis	–

systems,	 flows,	agents,	
causes	and	effects

-specific	entry	points

-focus	on	categories

-systems	are	interacting	
in	multiple	 telecouplings
concurrently

Telecoupling:	a	systematic	approach



Gasparri,	2014
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Gasparri,	2014



From: Eakin, 2014

Telecoupling and	Decisionmaking…	

Distinct	from	coupling:	social	and	spatial	distance

Process

• Geographic	separation

• Social	separation	(networks,	institutions,	governance)

Telecoupling focus	on	processes	– heuristic	approach	



From: Eakin, 2014

Telecoupling and	Decisionmaking…	

As	place-based	SES	they	have	distinct/separate	governance	
structures	– essential	to	characterization	as	a	telecoupling

• Flows	and	feedbacks	are	unexpected	cannot	be	determined	apriori
• Networked	interactions	across	scales	(scales	can	be	jumped)
• Open	entry	points.. (can	begin	from	an	observed	 land	use	change,	a	new	policy	etc.)

Telecoupling focus	on	processes	– heuristic	approach	



From: Eakin, 2014

Telecoupling and	Decisionmaking…	

Triggerà direct	impacts	in	the	system	w	initial	changeà
indirect	impacts	in	the	distantly	coupled	system	à

feedback	processes	that	influence	existing	governance	
structuresà

potential	for	institutional	change	in	both	systems	

Telecoupling focus	on	processes	– heuristic	approach	



From:	Gasparri,	2015
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LSLAs	and	land	change Overview	

• food	demand
• Private	sector	expectations	of	higher	ag commodity	prices
• Government	concerns	about	food/energy	security
• Future	vulnerabilities	of	domestic	systems	to	climate	

change
• Drive	to	secure	ecosystem	services	(biodiversity,	water,	

carbon	sequestration)

LSLAs	at	the	intersection	of	many	debates/interests:
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LSLAs	and	land	change Overview	

LSLAs	relevant	to	key	questions	in	LCLUC/Land	Change	
Science

• Land	competition	and	land	transitions

• Accelerated	Telecoupling

• Multi-sited/multi-level	governance
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Land	competition	and	land	transitions
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Land	competition	and	land	transitions



Multi-sited/multi-level governance



Linking	local	consumption	to	global	land	use

Yu,	Y.,	Feng,	K.,	Hubacek,	K.,	(2013),	Tele-connecting	local	consumption	to	global	land	use,	Global	
Environmental	Change	23,	Pages	1178-1186.	

MRIO
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Teleconnecting local	consumption	to	
global	land	use

Yang	Yu,	Kuishuang	Feng,	Klaus	Hubacek
Global	Environmental	Change



Our	contributions
• Capture	both	direct	and	indirect	land	use
• Complete	system	boundary
• Spatially	explicit	data	and	modeling	
framework

• Sectoral level	details

Yu	et	al,	2013



What	are	direct	and	indirect	land	use	
of	a	household?	

Indirect	land	use	(supply	chain) Direct	land	use

Yu	et	al,	2013



Yu	et	al,	2013



Data	and	Methods

• Environmentally	extended	multi-regional	
input-output	model

• Global	Trade	Analysis	Project	(GTAP	version	8):	
129	countries/regions	and	57	economic	
sectors

• Land	use	data:	FAOstat,	World	Research	
Institute,	national	land	use	inventories

Yu	et	al,	2013



Consumption-based	land	use	inventory:	
domestic	vs.	foreign	land

Yu	et	al,	2013
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Embodied	land	
(land	footprint,	land	displacement,	land	appropriation)

• Refers	to	the	amount	of	land	used	in	the	
various	steps	of	the	production	chain



Land	‘embodied’	in	global	trade	(Mha)

Yu	et	al,	2013



Cropland

Yu	et	al,	2013



Forestland

Yu	et	al,	2013



Grazing	land

Yu	et	al,	2013



Discussion
• Land	for	export	production
-- Comparative	advantage
-- Global	division	of	labor	is	mainly	built	on	
labor	cost	and	market	power	rather	than	
environmental	consideration

-- China,	India	and	other	developing	countries
• Land	for	biofuels
-- The	US	used	40%	of	its	corn	for	bioethanol
production.

-- EU	is	expected	to	be	a	major	producer	and	
consumer	of	biodiesel

Yu	et	al,	2013



Discussion
• Deforestation
-- Cropland	expansion
-- 47%	of	Brazilian	cropland	and	88%	of	
Argentinean	cropland	are	used	for	export

-- Urban	and	industrial	demand	for	forest-
based	products

• Land	for	household	consumption
-- Consumption	patterns	and	lifestyle	changes
-- Consumer	responsibility

Yu	et	al,	2013



• Rapid	economic	growth	
and	urbanization	in	China	
have	led	to	change	in	
consumption	patterns	and	
diet	of	Chinese	consumers

• Growing	demand	for	feed,	
fuel,	and	fiber	places	
intense	pressure	on	land	
resources



• China	will	continue	to	grow	
– exert	pressure	on	
domestic	and	foreign	land	
resources	through	import

• MRIO	to	trace	ag	land	use	
along	global	supply	chains	
to	look	at	global	land	use	
in	2030



Yu	et	al.,	China’s	Future	Food	Consumption	(2016)).

Embodied	cropland	to	China

Scenario	4	(medium	pop	growth,	
central	tendency):
• 2030:	33%	of	all	embodied	

cropland	to	China	will	come	
from	Latin	America	

• mainly	Brazil	and	Argentina
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Seaquist et al., Env’t Res Letters (2014)

The	virtual	land	trade	network	











Land	systems	result	 from	dynamic	 interactions	 of	socio-ecological	 system

Towards	 integration	of	multi-leveled	 local	decision-making	 in	telecoupled land	
systems
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