
Francesco	Lamper-		
	

Scuola	Superiore	Sant’Anna	(Pisa)	
Fondazione	Eni	Enrico	Ma<ei	(Milan)	

	
2nd	FINEXUS	Conference	-	Zurich	

	
	
	
	

Climate	change,	green	transi0ons	and	growth		
in	an	agent	based	integrated	assessment	

model		



Growth,	emissions	and	decoupling	
•  Research	Ques0on:	how	to	move	from	a	“business	as	usual”	emission	scenario	(RCP	8.5)	to	a	greener	world?	
•  Both	the	use	of	resources	(fossil-fuels)	and	the	role	of	impacts	should	be	carefully	analyzed	and	disentangled	

Global Carbon Project

Data: CDIAC/GCP/IEA/IMF/Peters et al. 2012
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The	status	of	modeling	and	the	DSK	model	

•  To	provide	credible	recommenda-on,	reasonable	
modeling	approaches	should	be	embraced	

•  Leading	models	in	the	field	rely	on	simple	general	
equilibrium	economies,	perfectly	realloca-ng	
produc-on	factors	in	response	to	aggregate	climate	
impacts	

•  This	adds	to	a	series	of	issues	with	their	projec-ons	
•  Underes0ma0on	of	the	damage	
•  Difficul0es	in	dealing	with	not-so-rare	

extreme	events	
•  Downsizing	of	the	role	of	technical	change	
•  Complete	overlooking		of	the	financial	system	

•  We	propose	an	alterna0ve	modeling	framework,	
called	DSK,	which	builds	on	an	complex,	agent-
based	economy	endowed	with	a	climate	model.			
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Results:	climate	impacts	in	a	BAU	scenario	

1.   Aggregate	climate	impacts	are	heterogeneous	and	strongly	dependent	on	the	impact	channel	

2.   Labour	produc0vity	and	capital	stock	shocks	are	the	most	dangerous,	but	generates	different	aggregate	dynamics	

3.  Labour	produc-vity	shocks	drive	the	economy	toward	stagna-ng	growth	and	rising	unemployment,	while	capital	
stock	shocks	create	instability	and	boost	macro	vola-lity	
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Results	II:	Climate	change	and	sustainable	transi-ons	
4.   The	model	generates	two	sta0s0cal	equilibria	(possibility	of	lock	in	green	or	brown	technologies)	
	
5.   Micro-shocks	percolate	through	the	economy	and	amplify	the	aggregate	damage	
	
6.   Micro-shocks	can	increase	or	decrease	the	likelihood	of	a	transi0on,	depending	on	the	impact	channel	



Results	III:	Policy	Implica-ons	

1.   Energy	policies	(fossil	fuel	taxes	and	feed-in	tariffs)	affect	the	likelihood	of	a	transi0on	by	modifying	the	cost	
structure	of	renewable	energy	technologies;	

2.  However,	the	size	of	the	interven0on	must	be	substan0al	and	0mely	

3.   Carbon	pricing,	at	current	levels,	is	close	to	useless	in	fostering	a	transi0on.	

Effects	of	energy	policy	 Effects	of	carbon	tax		



	
Thanks	for	your	a<en-on	!	
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