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St1	Nordic	Energy	Outlook	–	the	opening	words	
Climate	change	is	a	race	where	the	finishing	line	shiNs	further	all	the	)me.	The	global	energy	challenge	calls	for	significant	measures.	Otherwise	
we	selfishly	waste	the	possibili)es	of	future	genera)ons.		
Ac)on	is	needed	now,	but	you	have	to	know	your	roadmap.	This	document	presents	our	view	of	changes	and	challenges	in	the	energy	market	
during	the	next	couple	of	decades.		
We	have	collected	data	from	various	sources	and	analysed	it	in	order	to	present	the	St1	view	of	the	Nordic	energy	market	development.	We	do	
not	have	a	crystal	ball	to	show	the	future.	However,	we	do	believe	in	the	views	presented	in	this	outlook	so	much	that	our	renewable	energy	
strategy	is	based	on	them.	We	also	believe	in	staying	on	top	of	Nordic	energy	market	developments	and	steering	them	in	order	to	overcome	the	
tremendous	challenges	we	have	ahead	of	us.	We	feel	there	is	a	great	value	in	sharing	our	views	with	you.	We	will	update	this	outlook	as	we	
learn	more	and	we	invite	you	to	help	us.	The	most	important	measure	to	combat	climate	change	is	the	smart	use	of	energy	and	con)nuous	
development	of	energy-efficiency	and	renewable	energy	solu)ons.	In	this	first	version	we	focus	on	renewable	electricity	and	heat,	as	well	as	the	
decarboniza)on	of	road	transport.		
			
We	thank	all	the	sources	and	are	grateful	for	the	excellent	data	and	analysis	provided.	It	gives	us	a	solid	founda)on	to	make	forward-looking	
statements	about	our	home	markets	in	the	the	Nordic	countries:	Finland,	Sweden	and	Norway.	We	will	be	grateful	for	any	comments	and	
sugges)ons	that	you	have	to	improve	this	document.	And	we	welcome	all	the	people	with	new	ideas	and	innova)ons	to	work	together	to	
reduce	fossil	emissions.		
	
Neither	St1	Nordic	Oy	nor	any	of	its	subsidiaries	(nor	their	respec)ve	officers,	employees	and	agents)	accept	liability	for	any	inaccuracies	or	omissions	or	for	any	direct,	indirect,	special,	consequen)al	
or	other	losses	or	damages	of	whatsoever	kind	in	connec)on	to	this	presenta)on	or	any	informa)on	contained	in	it.		
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Se[ng	the	scene...	
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The	global	energy	challenge	
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The	challenge	–	oil	refining	products	

•  Crude	oil	refining	produces	always	the	same	oil	
products:	
•  light	dis)llates,	middle	dis)llates,	heavy	dis)llates	and	
residuum		
•  i.e.	if		you	produce	Jet	fuel,	the	process	produces	the	other	

products	as	well	
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Liquefied	petroleum	gas	

Jet	fuel	

Heavy	fuel	oil	

Lubricants	

Diesel	oil	and		
light	fuel	oil	

Petrol	

Prehea)ng	 Bitumen	

Crude		
oil	
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An	example	of	the	challenge:	demand	of	jet	fuel	

•  Jet	fuel	demand	to	rise	by	55%	as	air	travel	keeps	
increasing	world-wide	(ExxonMobil	Outlook)	
•  Center	for	Climate	and	Energy	Solu)ons	es)mate	that:	
•  Emissions	from	avia)on	make	2	percent	of	global	emissions	

already	in	2013	
•  If	global	avia)on	were	a	country,	it	would	rank	as	the	seventh	

largest	carbon	dioxide	emicer	
•  In	2010	2.4	billion	passengers	and	40	million	metric	tons	of	

goods	
•  By	2050,	that	could	grow	to	16	billion	passengers	and	400	

million	metric	tons	of	goods	

•  But	no	significant	large	scale	renewable	energy	
replacement	developed	
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We	have	an	urgent	need	to	create	new	cost-efficient	
renewable	energy	solu)ons	
•  Although	the	share	of	renewable	energy	is	growing,	fossil	energy	con)nues	to	grow	much	faster,	crea)ng	
increased	amount	of	emissions	
•  Emissions	trading	has	proven	to	be	an	expensive	and	non-efficient	support	mechanism	and	it	does	not	create	the	needed	
investments	fast	enough	towards	low	carbon	energy	solu)ons	

•  Most	countries	do	not	have	the	ability	to	offer	incen)ves	to	convert	fossil	energy	to	renewables		
•  Emissions	reduc)on	mandates	should	be	given	to	the	companies	producing	fossil	energy	

•  Fossil	energy	has	high	price	flexibility	
•  Increases	in	CO2	taxes	in	developed	countries	should	be	used	to	promote	the	development	of	the	use	of	renewable	energy	and	
new	low-carbon	technologies	

•  Development	of	new	cost	efficient	renewable	energy	technologies	is	the	key	in	the	bacle	against	climate	
change	
•  Developed	countries	need	to	increase	resources	in	R&D	and	demonstra)ons	of	new	technologies	

WE	HAVE	TO	MAKE	EFFORTS	NOW	-	BECAUSE	THE	FUTURE	IS	DECIDED	TODAY	
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Renewable	Energy		
Poten)al	
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Renewable	energy	poten)al	does	not	limit	its	use	
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Fossil	energy:	
total	es)mated	

resources	

Renewable	energy:	
es)mated	annual	
poten)al	

As	a	comparison,	
the	Nordics’	

annual	energy	use	
is	~0,1	TWa	

LIMITS	COME	FROM	A	LACK	OF	SPEED	IN	LEVERAGING	EXISTING	ADVANCED	
RENEWABLE	ENERGY	SOLUTIONS	AND	DEMONSTRATING	NEW	ONES		
hcp://www.asrc.albany.edu/people/faculty/perez/Kit/pdf/a-fundamental-look-at%20the-planetary-energy-reserves.pdf	
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Centralized	produc)on	is	the	strength	of	fossil	energy,	
decentralized	produc)on	is	the	strength	of	renewable	energy	
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THE	INEVITABLE	
DECREASE	IN	RENEWABLE	
ENERGY	COSTS	IS	THE	KEY	

TO	ITS	LONG-TERM	
SUCCESS	

Time	

Costs	

Biomass-hydro-waste-heat	pump-wind-geothermal-sun-energy	storage…	

Fossil	Energy	
• Emission	pricing,	e.g.	
direct	CO2	taxes	
• Societal	costs	

Renewable	Energy	
• Technology	development	
•  Incen)ves	&	mandates	to	
speed	up	the	transi)on	
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CO2-neutrality	of	the	biomass	is	mainly	a	func)on	of	the	
)me	of	renewal	rate	of	the	biomass	in	ques)on	
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EFFORTS	SHOULD	BE	
CONCENTRATED	ON	

BIOMASS		OUTSIDE	OF	
THE	FOOD	CHAIN	

Time	(years)	
0											50																																				1,000																																													50,000,000	

Agri	residues	
Wastes	
Residues	

Peat	

Forest	

Coal	

Renewability	
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Natural	Gas	
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Drivers	of	the	transi)on	from	fossil	fuels	to		
renewable	energy	are	based	on	poli)cal	decisions	
•  Key	in	the	transi)on	to	renewable	energy	is	the	rela)ve	price	compe))veness		

•  In	the	longer	term,	renewable	energy	has	to	be	compe))ve	without	subsidies	
•  The	most	cost	efficient	forms	of	renewable	energy	will	set	the	benchmark	and	replace	fossil	energy	

•  Fossil	energy	prices	have	to	include	GHG	emission-based	direct	taxes	and	societal	costs	caused	by	global	
warming	(e.g.	provisions	for	extreme	weather	condi)ons,	floods,	droughts,	interna)onal	migra)on)	

•  Renewable	energy	prices	will	decrease	and	produc)on	capacity	increase	due	to	technology	development	
through	the	learning	curve,	mandates	and	incen)ves	
•  The	US	ethanol	industry	as	well	as	the	EU	wind	and	solar	industry	have	shown	that	a	significant	increase	in	produc)on	capacity	
is	possible	provided	the	right	policy	framework	is	in	place*	

•  Incen)ves	for	R&D	and	demonstra)ons	are	needed	to	speed	up	the	development	of	cost	efficient	renewable	
energy	technologies	and	solu)ons	

THE	CHOICES	OF	INDIVIDUALS	ARE	UNPREDICTABLE	AND	WILL	NOT	DRIVE		
THE	TRANSITION	TO	THE	SUSTAINABLE	RENEWABLE	ENERGY	SYSTEM	

13	

*	University	of	Sussex:	hcp://www.sciencedirect.com/science/ar)cle/pii/S2214629615300827		
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The	Role	of	Energy		
in	the	Nordics	
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The	Nordics	in	a	nutshell	

Norway	 Sweden	 Finland	

Popula)on	bn	 5.2	 9.8	 5.5	

Area	km2	 385,178	 450,295	 338,424	

Popula)on	density/km2	 15.5	 21.5	 18.0	

GDP	(nom.)	USD	million	 522.3	 579.7	 267.3	

GDP	(nom.)	per	capita	USD	 103,586	 60,566	 49,265	

GDP	(PPP)	per	capita	USD	 64,363	 43,407	 40,045	

Real	GDP	growth	rate	%	 1.6	 0.9	 -0.6	

Labour	force	million	 2.7	 5.1	 2.7	
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Norway			

Sweden	

Finland	

THE	NORDICS	COULD	AND	SHOULD	BE	THE	
GLOBAL	LEADER	IN	RENEWABLE	ENERGY	
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Role	of	the	Energy	is	cri)cal	in	the	Nordics	
•  Cold	climate,	low	popula)on	density,	long	distances,	the	dark	winter	period	and	energy	intensive	industry	have	
forced	the	building	of	robust	and	well	func)oning	energy	systems	during	the	past	100+	years,	offering	an	
excellent	plauorm	for	further	decarbonisa)on	of	the	energy	sector	
•  A	highly	interconnected	regional	electricity	market	has	had	a	pivotal	role	in	that	

•  Energy	should	be	considered	as	part	of	everybody’s	basic	legal	rights,	like	transport	infrastructure,	health,	
educa)on	etc.	

•  Although	private	companies	are	and	will	be	the	market	players,	a	so-called	pure	market-driven	energy	system	
is	a	myth	

•  Energy-related	taxes	form	a	significant	share	of	the	total	taxes	collected	in	each	country	
•  Geopoli)cal	development	and	the	loca)on	of	the	Nordics	underlines	the	need	for	enhanced	energy	security	
•  The	transi)on	to	a	local	carbon-neutral	energy	system	improves	both	employment	and	the	trade	balance	and	
in	addi)on	decouples	local	energy	prices	from	global	energy	price	fluctua)ons	

THE	INTEGRATION	OF	ELECTRICITY	MARKETS	SHOULD	BE	DEEPENED	TO	ENABLE	FURTHER	
EMISSION	REDUCTIONS	AND	IMPROVED	ENERGY	SECURITY	IN	THE	REGION	
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Energy	taxes	finance	a	great	share	of		
welfare	society	
FINLAND:	Tax	revenues	(2014)	
•  Road	transport	related 		EUR	7.9	bn	(incl.	fuels	&	VAT)	
•  Electricity	&	Heat	 		EUR	1.9	bn	
	
SWEDEN:	Tax	revenues	(2014)	
•  Road	transport	related 		EUR	10.1	bn	(incl.	fuels	&	VAT)	
•  Electricity	&	Heat	 		EUR	2.3	bn	
	
NORWAY	
•  Road	transport	related 		EUR	5.6	bn	(incl.	fuels	&	VAT)	
•  Electricity 		EUR	0.9	bn	
	
RENEWABLE	ENERGY	INCENTIVE	SCHEMES	SHOULD	
BE	FINANCED	TROUGH	CO2	TAXES	
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Norway	 Sweden	 Finland	

Energy	and	transport	related	taxes	 EUR	6,5	bn	 EUR	12,4	bn	 EUR	9,8	bn	

Central	Goverment	tax	revenues	 EUR	106	bn	 EUR	85	bn	 EUR	40	bn	

Share	of	total	tax	revenue	 6.1%	 14.6%	 24.5%	

Norway			

Sweden	

Finland	
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Oil	cons)tutes	75%	of	Finland’s	and	Sweden’s	
energy	import	costs	

7	%	

12	%	

69	%	

2	%	
10	%	

2014	Net	energy	imports	Finland	5.4	Bln€	
of	which	oil	is	3.7	bln€	

Coal	

NG	

Oil	

Nuclear	fuel	

Electricity	

6	%	
10	%	

84	%	

0	%	

2014	Net	energy	imports	Sweden	5.8	bln€	
of	which	oil	is	4.8	Bln	€	

Coal	

NG	

Oil	

Nuclear	fuel	
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NET	ENERGY	IMPORTS	ARE	10%	OF	TOTAL	IMPORTS	IN	FINLAND,	5%	IN	SWEDEN	BUT	
NORWAY	IS	SELF-SUFFICIENT	IN	ENERGY	
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Norway	has	significant	energy	resources		

57	%	

42	%	

1	%	

2014	Norway	Net	energy	export	1968	Twh	

NG	

Oil	

Electricity	

39	%	

38	%	

23	%	

Nordic	2014	gross	energy	consumpJon	by	
energy	source	(1242	TWh)	

Fossil	

Renewable	

Other	
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NORWAY	EXPORTS	MORE	ENERGY	THAN	IS	USED	IN	THE	NORDICS	
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Na)onal	regula)ons	should	be	aligned	in	the	Nordics	
•  Electricity	export	and	replacing	imported	fossil	energy	with	local	renewable	energy	has	a	poten)al	market	of	
EUR	100	bn	by	2030	in	the	Nordics	
•  Equals	the	costs	of	imported	fossil	energy	by	2030	

•  Renewable	technology	R&D,	local	demonstra)ons	and	investments	have	significant	employment	effect	vs.	
imported	energy	

•  Approximately	10%	of	the	Nordic	tax	revenue	is	collected	from	energy	consump)on	and	transport,	which	is	
not	expected	to	change.	However,	taxa)on	of	CO2	is	expected	to	increase	to	levels	that	accelerate	the	market	
penetra)on	of	renewable	energy	

•  Targeted	start-up	subsidies	on	renewable	energy	demonstra)ons	and	first-of-kind	units	is	a	cost-efficient	way	
of	genera)ng	and	accelera)ng	the	build	up	of	a	significant	renewable	energy	produc)on	capacity			

•  An	increase	in	the	electricity	transmission	capacity	is	an	important	stepping	stone	to	a	common	Nordic	
electricity	market	
	
	

ALIGNED	REGULATIONS	ENABLE	THE	DEVELOPMENT	OF	A	TRULY	NORDIC	ENERGY	MARKET	
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Renewable	Energy		
Incen)ve	Schemes	
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Energy	policy	should	generate	new,	smart	energy		
solu)ons	without	was)ng	future	genera)ons’	opportuni)es	
Objec)ves	and	poli)cal	decisions	should	ensure	short-	and	long-term	con)nuity,	energy	efficiency	and	
development	of	cost-efficient	new	solu)ons	by		
	
•  Ensuring	the	availability	of	compe))ve	local	renewable	energy	for	the	en)re	economy	and	using	energy	cost-

efficiently,	resul)ng	in	a	
•  Reduc)on	of	carbon	dioxide	emissions	and	costs		
•  Reduc)on	of	imports,	which	will	improve	the	trade	balance		

•  Enabling	fair	and	technology-neutral	compe))on	between	renewable	energy	alterna)ves,	which	results	in	a	
diverse	energy	mix	(required	levels	of	baseload	power	–	adjus)ng	power	–	flexible	produc)on	–	reserves)	

•  Leveraging	exis)ng	advanced	renewable	energy	business	and	technologies	and	at	the	same	inves)ng	in	R&D	
and	demonstra)ons	of	new	technologies	

A	SMART	ENERGY	POLICY	WILL	CREATE	NEW	PROFITABLE	BUSINESS,	EXPERTISE	AND	EMPLOYMENT	
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Several	support	systems	are	in	use	in	the	Nordics		
NEUTRALITY	 EFFECTIVENESS	 	NORDIC	COUNTRY	EXPERIENCE	

Technology	 Compe)ton	 Cost	efficient	
Creates	

investments	 Volume	effect	
Environmental	

effect	 Transport	 Electricity	 Hea)ng	
R&D,	

Demonstra)ons	

Emissions	trading	

Energy	tax		 *	

CO2	tax	 *	 *	

Volume	mandate	 *	

'Mand.+	double	count.	 *	

Green	cer)ficates	

Sliding	premium	

Sliding	premium	+	auc)on	 *	

Investment	support	 *	 *	

Investment	support	+	auc)on	 *	 *	

Fixed	premium	

Fixed	premium+	auc)on	

Investment	mandate	
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*	The	best	proven	systems	should	be	applied	in	energy	poli)cs	at	the	Nordic	level	

  Not	effec)ve	
 Moderate	
  Effec)ve	
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A	smart	energy	policy	will	enhance	introduc)on	of		
new	technologies	and	business	models	
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THE	TARGETED	SUBSIDIES	CREATE	
NEW	COST	EFFICIENT	TECHNOLOGY	

AND	PROFITABLE	BUSINESS	
R&D	subsidies	 Demonstra)on	

subsidies	

Produc)on	subsidies/
cer)ficates	

No	subsidies	

Development	of	
the	technology	

Commersializa)on/
demonstra)on	

Wide	adop)on	 Market	driven	

Amount		
in	the	market	

Time	
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Renewable	energy	investments	and	R&D	require	a	long-term	
stable	poli)cal	investment	environment	1/2	
Biofuels	
•  The	biofuels	mandate	combined	with	tax	incen)ves,	double	coun)ng	of	advanced	biofuels	and	CO2	
taxes	are	proven	to	be	the	most	cost	efficient	and	technology	neutral	incen)ve	system	

•  Mandates	need	to	be	aligned	with	vehicle	and	fuels	standards	to	ensure	the	ability	to	use	high	
concentrate	biofuels	

	
Power	
•  A	sliding	premium	based	on	the	auc)on	of	cost	per	produced	MWh	leads	to	the	most	cost	efficient	local	
and	technology	neutral	produc)on	of	defined	renewable	capacity	and	poruolio	

	
Heat	
•  The	long-term	stable	outlook	of	increasing	fossil	CO2	taxes	will	lead	to	a	cost	efficient	and	technology	
neutral	transi)on	to	energy	efficient	renewable	heat	produc)on	
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Renewable	energy	investments	and	R&D	require	a	long-term	
stable	poli)cal	investment	environment	2/2	
R&D	
•  Investment	support	to	R&D	is	needed	to	accelerate	development	and	market	entry		
	
Demonstra)ons	
•  Investment	support	based	on	the	auc)on	system	to	demonstra)ons	lead	to	the	most	cost	efficient	
development	of	new	renewable	business	models	and	technologies	

	
	
	
INCENTIVES	TO	REPLACE	FOSSIL	ENERGY	SHOULD	INCLUDE	COST	EFFICIENCY	AND	
TECHNOLOGY	NEUTRALITY	
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Nordic	energy		
market	today,	2020	renewable	
energy	targets	and	poten)al	
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Fossil	and	nuclear	represent	60%	of	Finnish		
energy	consump)on	
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40%	FROM	GROSS	ENERGY	CONSUMPTION	TODAY	IN	FINLAND	IS	FOSSIL,	
CREATING	A	HUGE	POTENTIAL	FOR	LOCAL	RENEWABLE	ENERGY	INVESTMENTS	
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Finland	has	met	its	2020	renewable	energy		
targets	by	2014	1/2	
•  In	road	transport	22.3%	(target	20%	including	double	coun)ng)	and	in	general	39%	(target	38%)	share	
of	renewable	energy	out	of	total	energy	end-use	was	achieved	in	2014			

•  Finland	is	the	forerunner	in	biofuels	technology	development	due	to	a	long-term	quota	obliga)on	of	
renewable	energy	in	transport	since	2009	
•  Neste	and	UPM	in	renewable	diesel	
•  St1	in	waste	and	wood	residue	based	advanced	ethanol	produc)on	and	development	

•  6	TWh	wind	power	will	be	built	by	the	end	of	2017,	based	on	exis)ng	feed-in	tariff	system	(2.3	TWh	
-15)	

•  Olkiluoto	3	nuclear	power	plant	1.600	MW	is	es)mated	to	be	in	produc)on	2018/2019	
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Finland	has	met	its	2020	renewable	energy		
targets	by	2014	2/2	
•  2030	objec)ves	set	by	government	
•  Renewable	energy	share	to	exceed	50%	and	domes)c	energy	share	to	exceed	55%	(including	peat)	
•  No	fossil	coal	in	use		
•  50%	reduc)on	of	mineral	oil	in	energy	use	(reference	year	2005)	
•  40%	share	of	renewable	energy	in	transport	

•  Upda)ng	of	the	climate	and	energy	strategy	is	ongoing,	es)mated	to	be	ready	2017	
•  Government	assigned	EUR	100	M€	to	investment	grants	for	the	demonstra)on	of	renewable	energy	
technologies	and	projects.	Grants	will	be	awarded	through	compe))ve	tender	in	2016–2018	

	
	

INCREASED	SHARE	OF	RENEWABLE	ENERGY	IS	A	KEY	ELEMENT	TO	IMPROVING	FINLAND’S	
ENERGY	SECURITY,	ECONOMIC	GROWTH	AND	EMPLOYMENT	
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Fossil	and	nuclear	represent	63%	of	Swedish		
energy	consump)on	
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30%	FROM	GROSS	ENERGY	CONSUMPTION	TODAY	IN	SWEDEN	IS	FOSSIL,	CREATING	
A	GREAT	POTENTIAL	FOR	LOCAL	RENEWABLE	ENERGY	INVESTMENTS	
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Sweden	will	meet	its	2020	renewable	targets	1/2	

•  50%	of	renewable	energy	and	10%	of	renewable	in	the	transport	sector		
•  Renewable	wind	power	2020	target	is	30	TWh		
•  Poten)al	in	changing	district	hea)ng	sector	
•  Geothermal	to	replace	forest-based	biomass/waste	
•  Poten)al	to	free	up	waste	and	forest	based	material	for	renewable	fuels	

•  Investment	programs	from	government	
•  Solar	PV	=	1,400	MSEK	2016–2018	
•  “Klimatklivet”	=	Appr	600	MSEK/year	2016–2018.		
•  Open	for	two	to	three		1	months’	periods/year	
•  GHG-related	local	ini)a)ves	to	be	supported	for	lowering	of	emissions	according	to	target	-40%	
•  Examples	of	supported	investment:	upgraded	district	hea)ng,	biogas,	electricity	chargers	
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Sweden	will	meet	its	2020	renewable	targets	2/2	

•  2030	objec)ves		
•  Sweden	suffers	from	a	lack	of	overall	energy	strategy	for	the	whole	energy	sector,	no	clear	targets	for	2030	
•  New	Energy	Commission	to	deliver	Strategy	update	latest	by	1/1	2017	
•  ShiN	in	nuclear	dependency	for	overall	electricity	forecast,	varies	from	0	to	reduc)on	of	10–30	TWh/a	nuclear	in	
2030	
•  Hydropower	development	during	the	period	will	be	limited	due	to	regula)ons	

	

	
	
	
SWEDEN	IS	THE	LEADING	COUNTRY	IN	THE	NORDICS	IN	UTILISING	HEAT	PUMPS	AND		
WIND	RESOURCES	
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Norway	uses	the	highest	rela)ve	share	of	fossil		
energy	in	the	Nordics	due	to	its	offshore	industry	
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ELECTRIFICATION	OF	THE	OFFSHORE	INDUSTRY	REPRESENTS	A	HUGE	OPPORTUNITY	FOR	RENEWABLE	ENERGY	
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Low	crude	oil	price	effects	the	Norwegian		
energy	policy	1/2	
•  2020	targets,	30%	reduc)on	in	CO2	emissions	not	met	by	local	produc)on	
•  EU	energy	direc)ves	are	generally	introduced	into	Norwegian	law	through	the	EEC	framework,	
although	with	a	delay	

•  Norway	is	currently	nego)a)ng	to	be	part	of	the	EU	climate	policy	framework	(Energy	union)	and	the	
EU	Targets	and	schemes	

•  Transport	is	the	biggest	emicer	of	GHG	(1/3)	in	Norway		
•  Heavy	subsidies	for	electric	vehicles	extended	–	but	running	into	capacity	issues	

•  Electricity	genera)on	is	based	on	hydropower	
•  Heavy	investment	in	grid	infrastructure,	and	1.4	x	2	GW	connec)ons	to	UK	and	Germany	will	impact	market	outlook	
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Low	crude	oil	price	effects	the	Norwegian		
energy	policy	2/2	
•  Hea)ng/cooling	has	been	historically	electric	
•  Investment	in	remote	hea)ng	Infrastructure	&	produc)on	in	last	5–8	years,	produc)on	dominated	by	waste	
incinera)on	

•  Poli)cal	mechanisms	in	use	are	taxes,	various	incen)ve	schemes	and	to	a	large	extent,	direct	
investment	supports	

•  Preliminary	2030	targets	set	
•  40%	reduc)on	in	CO2	emissions	through	reduc)ons	in	the	transport	sector,	increased	use	of	electricity	in	oil/gas	
produc)on,	Carbon	capture	storage	(CCS)	and	quota	purchases	

•  Expressed	target	is	to	have	all	new	cars	emission	free	from	2025	

	
NORWAY	HAS	THE	BEST	WIND	AND	HYDRO	RESOURCES	IN	EUROPE	
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39%	of	gross	energy	consump)on	today		
in	the	Nordics	is	fossil	
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Other	

TRANSITION	TO	RENEWABLE	ENERGY	IS	LEAD	BY	POLITICAL	DECISIONS	AND	
REPRESENT	SIGNIFICANT	POTENTIAL	FOR	LOCAL	ENERGY	INVESTMENTS	
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Nordic	liquid	fuel	supply	logis)cs	is	based	on		
interna)onal	shipping	
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BIOFUELS	LOGISTICS’		
COST	EFFICIENCY	IS	BASED	ON	

EXISTING	INFRASTRUCTURE	

Example	
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Nordic	countries	including	the	Bal)c	states	form		
together	the	Nord	Pool	Power	system,	however…	
The	price	difference	between	Finland	and	Sweden	
was	in	2015	~EUR	10	per	MWh	
•  That	equals	~EUR	800	million/a,	which	has	
respec)vely	weakened	Finland’s	compe))veness	

	

	
…ELECTRICITY	PRICE	IS	BASED	ON	HIGHEST	
PRODUCTION	COST	IN	THE	MARKET	AREA,	
WHILE	BOTTLENECKS	IN	GRID	CONNECTIONS	
LIMIT	FREE	TRANSFER	
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The	Nordics	electricity	surplus		
is	es)mated	to	increase	
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THE	NORDICS	HAS	BECOME	
THE	RESERVE	OF	ELECTRICITY	

BALANCING		POWER,	
CREATING	HUGE	EXPORT	

POTENTIAL	
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Norway	and	Sweden	are	CO2-free	electricity		
exporters	already	today	
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BOTH	NORWAY	AND	SWEDEN	WILL	
CONTINUE	TO	BE	NET	EXPORTERS	
AS	HYDRO	AND	WIND	HAVE	GOOD	

POTENTIAL	IN	THE	NORDICS	
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Norway	has	the	highest	hydro	and		
wind	poten)al	in	Europe	

GRID	CONNECTION	IS	THE	BOTTLENECK	IN	UTILISING	HYDRO	AND	
WIND	RESOURCES	IN	NORTHERN	PARTS	OF	THE	NORDICS	
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Unused	biomass	offers	huge	poten)al	in	the	Nordics		
~	60%	from	the	annual	growth	of	forests	in	Finland	is	used	
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~	30	TWh	unused	poten)al	

NORDIC	FOREST	
RESOURCES	HAVE	

INCREASED	OVER	30%	
IN	THE	PAST	40	YEARS	
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About	65%	of	annual	growth	of	forests		
in	Sweden	is	u)lized	

NORDIC	FORESTS	ARE	GROWING	MORE	THAN	THEY	ARE	USED		

~	30	TWh	unused	poten)al	
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Forest	growth,	u)liza)on	and	poten)al	in	Norway	
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~	20	TWh	unused	poten)al	

	
ANNUAL	NORDIC	FOREST	

BIOMASS	GROWTH	EQUALS	
MORE	THAN	80	TWH,	WHICH	
OFFERS	A	HUGE	POTENTIAL	
FOR	THE	PRODUCTION	OF	

LIQUID	AND	SOLID	BIOFUELS		
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The	Nordic	countries	are	the	forerunners		
in	renewable	energy	use	
•  2020	renewable	targets	will	be	met	without	any	major	addi)onal	investments,	despite	a	rela)vely	low	
fossil	energy	price	outlook	in	the	short-term	

•  Surplus	supply	of	electricity	in	the	Nordic	markets	is	increasing	in	the	short-term		
•  Olkiluoto	3	nuclear	plant	start	up	es)mated	2018/2019	
•  Wind	power	investments	2016–2017	~	2,000	MW	
•  Low	electricity	prices	up	to	2025		
•  Finland	moving	from	import	parity	to	export	
•  Electricity	use	has	been	declining	and	is	es)mated	to	be	stable,	while	addi)onal	use	is	offset		

•  Role	of	electricity	is	changing	slowly	(heat	pumps,	electric	cars)	
•  New	buildings	will	gradually	transfer	from	being	energy	users	to	energy	producers	

…	AND	COULD	TAKE	THE	POLE	POSITION	IN	THE	FUTURE	
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Challenges	&	opportuni)es	during	the	transi)on		
need	to	be	recognized	upfront	
•  Renewable	energy	development	does	not	support	CHP	investments	
•  Decentralized	renewable	energy	is	challenging	district	hea)ng	networks	
•  Uncertainty	about	who	decides	customers’	needs	is	increasing	–	the	energy	company	or	customer?	
•  Uncertainty	and	vola)lity	in	the	overall	economy	and	energy	markets	is	increasing	
•  Removing	boclenecks	in	the	grid	will	reduce	in	the	short-	and	medium-term	the	need	for	energy	
storage	op)ons	in	the	Nordic	markets	

	

	
SLOW	ECONOMIC	GROWTH	AND	ENERGY	EFFICIENCY	IMPROVEMENTS	HAVE	LED	TO	
DECREASING	ENERGY	CONSUMPTION	
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Electricity		
Outlook	2030	
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In	Norway	and	Sweden,	electricity	produc)on		
is	already	fossil	CO2	free	

NORWAY	AND	SWEDEN	ARE	
ALSO	SIGNIFICANT	ELECTRICITY	
EXPORTERS	
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Renewable	electricity	produc)on	costs		
con)nue	to	decrease	due	to	technology	development	
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WIND,	HYDRO	AND	BIOMASS		
ARE	THE	MOST	COST	EFFICIENT		

WAYS	TO	INCREASE	RENEWABLE		
ELECTRICITY	PRODUCTION	
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Source:	St1	own	analysis	
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Improved	energy	storage	would	enhance	even		
wider	use	of	renewable	energy	
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Cost	decrease	by	2030	

Current	cost	
ENERGY	STORAGE	IS	STILL	

EXPENSIVE	–	R&D	IS	
REQUIRED	TO	IMPROVE	

FLEXIBILITY	IN	THE	
ELECTRICITY	SYSTEM	
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Note:	assumes	30	€/MHh	electricity	price	
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Renewable	energy	will	cover	the	amount	of	fossil	and	
imported	energy	at	the	annual	level	in	Finnish	electricity	
consump)on	by	2030	vs.	today	
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OPTIMIZED	NORDIC	ELECTRICITY	
SYSTEM	ALLOWS	FLEXIBLE	IMPORT	

AND	EXPORT	AND	AT	THE	SAME	
TIME	ENSURES	SECURITY	OF	SUPPLY		

83	TWh	 80–100	TWh	

	2014	->	2030	
	Fossil	 	 	-		16	%	
	Import	 	 	-		22	%	
	Nuclear 	 	+	13	%	
	Renewables	 	+	25	%	
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Electricity	market	vola)lity	and	peak	loads	will	
increase	in	Finland	
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11,000	MW	=	1,250	h	
10,000	MW	=	3,000	h	

5,000	MW	=	8,750	h	
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Capacity	market	to	secure	the	peak	loads	in	Finland	
•  Capacity	market	should	be	established	to	secure	the	necessary	peak	loads	
•  Exis)ng	natural	gas	and	coal	produc)on	plants	to	be	mothballed	in	synchrony	with	renewable	energy	capacity	
increase	and	u)lized	as	part	of	capacity	market	

•  Costs	es)mated	to	be	marginal		
•  Diverse	local	cost-efficient	renewable	energy	poruolio	should	be	secured	by	poli)cal	decisions	
•  Se[ng	long-term	(2030)	and	annual	targets	
•  Annual	bidding	process	for	renewable	base,	variable	and	security	loads	
•  Bidding	of	incen)ves	to	be	based	on	produced	electricity	(MWh)	to	decrease	renewable	produc)on	cost	
•  As	wind	supply	increases,	biomass	has	an	increasing	role	to	secure	variable	electricity	supply	

	
	
DIVERSE	COST	EFFICIENT	ELECTRICITY	PORTFOLIO	WILL	BE	BASED	ON	A	VARIETY	OF	LOCAL	
RENEWABLE	ENERGY	SOURCES	
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Peak	load	power	capacity	in	Finland,	year	2030	

•  Electricity	produc)on	capacity	will	be	able	to	produce	
annual	energy	(MWh)	for	the	market,	but	in	peak	load	
periods,	there	is	a	need	for	peak	load	power	

•  Annually,	these	peak	load	periods	last	about	500–800	
hours	

•  Peak	load	power	would	be	condensate	power,	gas	
turbines	or	partly	electricity	import	

	
	
PREPAREDNESS	FOR	PEAK	LOADS	WITH	A	VARIETY	
OF	ENERGY	SOURCES	ENABLES	RUNNING	THEM	
FLEXIBLY	IN	A	COST	EFFICIENT	ORDER	
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Monthly	momentary	peak	load	consump)on	
and	average	electricity	produc)on	power	in	
Finland,	year	2030	
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PEAK	LOAD	CONSUMPTION	
DELTA	VS.	DOMESTIC	
PRODUCTION	WILL	BE	
COVERED	BY	CAPACITY	
MARKET	OR	IMPORT	
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A	capacity	increase	of	8,000	MW	enables	Finland	
to	meet	the	renewable	energy	target	
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IT	WILL	ALSO	
ENSURE	THE	ENERGY	

SECURITY	
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Swedish	electricity	produc)on	is	already		
fossil	CO2	free	
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SWEDEN	WILL	CONTINUE	TO	
PRODUCE	A	SURPLUS	OF	
ELECTRICITY	AND	BE	AN	

EXPORT	MARKET		2014	->	2030	
	Nuclear	 	 	-		15	%	
	Renewables	 	+	15	%	

Nuclear	future	in	Sweden	is	not	clear	
•  reduc)on	of	20	TWh	aNer	2020	

foreseen	due	to	shut	down	of	3	plants,	
•  replaced	primarily	by	wind	and	solar	
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In	Norway	electricity	is	already	renewable	
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HIGH	HYDRO	AND	WIND	POTENTIAL	ARE	INCREASING	EXPORT	OPPORTUNITIES	IN	NORWAY	
141	TWh	 140–150	TWh	
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Hydro	and	nuclear	power	dominate	electricity		
produc)on	(about	80%)	in	the	Nordic	electricity	market		

High	consump)on	situa)on	

HYDRO	DOMINANCE	WILL	INCREASE	IN	THE	FUTURE	AS	A	QUICKLY	ADJUSTABLE	
REGULATING	POWER	FOR	WIND,	SOLAR	AND	FIXED	NUCLEAR	POWER	

Normal	consump)on	situa)on	
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In	the	short-	to	medium-term,	there	will	be	an		
increasing	surplus	of	electricity	in	the	Nordics	

SWEDEN	AND	NORWAY		
WILL	EXPAND		

GRID	CONNECTIONS	TO		
THE	EUROPEAN	MARKET	

Nordic	grid	connec)on	plans	 Simplified	energy	balance	in	NO-SE-FI	
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The	use	of	renewable	energy	in	electricity		
produc)on	is	increasing	due	to	its	price	compe))veness	

•  Electricity	price	in	Nord	Pool	market	is	based	on	
the	hourly	offered	supply	prices	

•  Supply	is	brought	to	the	market	in	a	certain	price	
order	un)l	the	needed	consump)on	demand	is	
met	

•  The	highest	supply	price	required	to	meet	the	
consump)on	demand	is	the	market	price	for	the	
whole	electricity	volume	required	

	
PLANTS	USING	MORE	EXPENSIVE	FOSSIL	
FUELS	WILL	INCREASINGLY	MOVE	TO	THE	
CAPACITY	MARKET	AS	ADJUSTING	AND	
RESERVE	POWER	
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Electricity	wholesale	market	has	been	changing	
drama)cally	since	2009	–	Finnish	example	
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Fossil	energy	will	be	minimized	in	Nordic		
electricity	supply	by	2030	
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WIND,	SOLAR	AND	BIOMASS	WILL	INCREASE	THEIR	SHARE	
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Electricity	market	reform	is	unavoidable	1/2	

•  The	targets	of	CO2	emissions	reduc)on	and	renewable	energy	strengthens	the	change	in	the	power	
produc)on	structure		

•  The	growth	of	renewable	energy	forces	the	current	electricity	market	mechanism	to	change	
•  Fixed	running	order	of	resources	needs	to	become	flexible	to	enhance	the	efficient	use	of	the	future	energy	poruolio	
•  E.g.	biomass	capacity	should	be	adjustable	to	becer	meet	the	variable	need	for	electricity	

•  There	is	also	an	increasing	need	to	maintain	exis)ng	fossil	electricity	produc)on	capacity	in	the	capacity	
market	
•  For	peak	load	and	reserve	use		
•  To	mi)gate	the	effects	of	variable	renewable	electricity	produc)on	and	import	disturbances	
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Electricity	market	reform	is	unavoidable	2/2	

•  The	capacity	market	would	guarantee	electricity	security	without	an	excessive	burden	on	electricity	
companies’	balance	sheet	in	changing	future	market	situa)ons	
•  Securing	reserve	capacity	could	be	established	from	exis)ng	gas	turbine	plants	and	coal	condensate	plants	

•  At	the	Nordic	level	there	is	also	demand	for		
•  Increasing	hydro	power	capacity		
•  Increased	transmission	capacity	to	allow	for	flexible	import	and	export	in	the	region	and	to	Europe		
•  Different	kinds	of	energy	storage,	such	as	pumped	hydro	and	bacery	storages	

	

	
NORDIC	POWER	PRODUCTION	COULD	EFFECTIVELY	UTILIZE		
INCREASED	TRANSMISSION	CAPACITY	
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Heat	Energy		
Outlook	2030	
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Compe))veness	of	renewable	energy	is	
improving	in	hea)ng	
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GEOTHERMAL	ENERGY	AND	
BIOMASS	ARE	THE	MOST	COST	
EFFICIENT	WAYS	TO	INCREASE	

RENEWABLE	ENERGY	IN	HEATING	
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Fossil	fuels	and	direct	electric	hea)ng	will	be	
replaced	by	renewables	in	hea)ng	in	Finland	by	2030	

21	%	

21	%	

26	%	

3	%	

19	%	

10	%	

18	%	

13	%	

28	%	

14	%	

28	%	

0	%	

10	%	

20	%	

30	%	

40	%	

50	%	

60	%	

70	%	

80	%	

90	%	

100	%	

2014	mix	 2030	mix	

Biomass	

Geothermal	&	Heat	pumps	

Direct	electricity	

Fossil	

DH	geothermal	

DH	biomass	

DH	fossil	

FOSSIL	FUELS	
REPLACEMENT	WITH	
LOCAL	RENEWABLE	

ENERGY	OFFERS	
SIGNIFICANT	BUSINESS	

AND	EMPLOYMENT	
POTENTIAL	

DH	 DH	

69	

	2014	->	2030	
	Fossil 	-31%	
	Direct	electricity 	-18%	
	DH	biomass 	+18%	
	Geothermal	&	heat	pumps 	+31%	
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Fossil	oil,	coal	and	natural	gas	will	be	replaced		
by	renewables	in	district	hea)ng	in	Finland	
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FUTURE	DISTRICT	HEATING	WILL	BE	BASED	ON	GEOTHERMAL	AND	HEAT	PUMPS	AND	BIOMASS		

35	TWh	 35–40	TWh	
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Hea)ng	in	Finland	will	face	significant	changes		
In	district	hea)ng,	fossil	energy	will	be	replaced	by		
•  Heat	pumps	and	geothermal	energy	up	to	12	TWh	

•  Geothermal	energy	has	the	highest	poten)al	in	exis)ng	150	district	hea)ng	networks	producing	base	loads		
•  2030	poten)al	es)mate	is	50*40	MW	plants	

•  New	residen)al	areas	will	use	compe))ve	local	low-temperature	small-scale	hea)ng	and	cooling	networks	provided	by	heat	
pumps	

•  Biomass	up	by	4	TWh	
•  increasing	role	especially	in	peak	load	heat	produc)on	

Outside	district	hea)ng	network,	fossil	fuels	and	direct	electrical	hea)ng	are	es)mated	to	be	replaced	by	an	
increase	of		
•  Biomass	by	9	TWh	
•  Heat	pump	applica)ons	by	10	TWh	

•  Total	heat	pump	increase	poten)al	is	es)mated	to	be	up	to	15	TWh	

GEOTHERMAL,	HEAT	PUMPS	AND	BIOMASS	WILL	REPLACE	FOSSIL	ENERGY	IN	HEATING	IN	FINLAND	BY	2030	
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Hea)ng	in	Sweden	is	already	almost	fossil-free	
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	2014	->	2030	
	Fossil 	-5%	
	Electricity 	-15%	
	DH	biomass 	+9%	
	Geothermal	&	heat	pumps 	+29%	
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Geothermal	energy	has	high	poten)al	in	Sweden	

•  Geothermal	energy	use	is	es)mated	to	increase	10	TWh	by	2030	
•  Fossil	energy	will	be	replaced	by	geothermal	in	district	hea)ng	
•  Part	of	the	biomass	base	load	use	will	be	converted	to	peak	load	use	in	district	hea)ng	

•  Poli)cal	decisions	are	needed	to	improve	the	energy	efficiency	of	direct	electric	hea)ng	in	rural	areas	
•  The	transi)on	will	mainly	be	seen	towards	local	geothermal	hea)ng,	air-water	pumps,	solar	and	wind	solu)ons	

•  Heat	pump	poten)al	is	increasing	due	to	the	development	of	technologies	and	new	business	models	
	
	
OTHER	NEW	HEATING	SOLUTIONS	ARE	NOT	FORESEEN	TO	PLAY		
AN	IMPORTANT	ROLE	BY	2030	

73	



RE	Poten)al	 RE	in	the	Nordics	 RE	Incen)ves	 Nordic	energy	market	 Electricity	2030	 Heat	Energy	2030	 Summary	electricity	+	heat	 St1	role	Home	 Road	Transport	 Appendix	

Fossil	energy	will	be	replaced	by	geothermal		
energy	in	district	hea)ng	in	Sweden	
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DISTRICT	HEATING	IS	ESTIMATED	TO	KEEP	ITS	SHARE	DUE	TO	THE	GEOTHERMAL	DEEP	HEAT	
OFFERING	INCREASED	COST	EFFICIENCY	
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Hea)ng	in	Norway	is	produced	from	electricity	
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	2014	->	2030	
	Fossil	decreasing 	-5%	
	Electricity 	-25%	
	DH	biomass 	+5%	
	Geothermal	&	heat	pumps 	+25%	
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In	Norway	fossil	energy	will	disappear	and	electricity		
use	will	decline	in	district	hea)ng	
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TRANSITION	FROM	FOSSIL	ENERGY	AND	DIRECT	ELECTRIC	HEATING	TO	HEAT	PUMPS	WILL	BE	
THE	DOMINANT	TRENDS	BY	2030.	

2014:	5,2	TWh	 2030	Vision:	7	TWh	
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Hea)ng	market	in	Norway	will	remain		
electricity	driven	
•  Rela)vely	slow	growth	in	district	hea)ng	will	con)nue	in	Norway	as	the	main	popula)on	centers	are	
already	realized,	and	new	buildings	coming	onto	the	grid	are	very	energy	efficient	

•  Fossil	fuels	will	disappear	as	an	energy	source	in	household	hea)ng	
•  Electricity	will	remain	the	dominant	energy	carrier	and	the	acrac)veness	of	alterna)ves	will	be	limited	
by	electricity	surplus	up	to	2030	
•  Separate	incen)ves	to	increase	the	energy	efficiency	of	direct	electric	hea)ng	will	be	required	

•  District	hea)ng	has	historically	been	driven	by	municipal	waste	management		
•  The	value	and	smarter	use	of	waste	could	significantly	decrease	its	use	in	hea)ng,	which	will	require	new	renewable	
sources		

	
IMPROVED	ENERGY	EFFICIENCY	REQUIREMENTS	WILL	LEAD	TO	INCREASED	USE	OF	HEAT	
PUMP	SOLUTIONS	
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Nordic	Energy	
Outlook	2030	

Summary	
electricity	+	heat	
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85%	of	electricity	and	heat	2030		
in	the	Nordics	will	be	renewable	
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ENERGY	INDUSTRY	
TRANSITION		

TO	RENEWABLES	IS	
DRIVEN	BY		POLITICAL	

DECISIONS	
	2014	->	2030	
	Fossil 	-8%	
	Other 	-11%	
	Renewables 	+19%	

Main	reasons	for	the	transi)on:	
•  Climate	change	mi)ga)on	(+1.5	degree	target)	
•  Cost	effec)veness	of	renewable	energy	
•  Enhanced	energy	security	
•  Trade	balance	improvement	
•  Posi)ve	employment	effect	
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Renewable	energy	share	in	Finland	is	es)mated	
to	double	by	2030	(electricity,	heat)	
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FOSSIL	ENERGY	WILL	BE		
REPLACED	BY	RENEWABLES		

IN	THE	ELECTRICITY	AND		
HEAT	MARKET		2014	->	2030	

	Fossil 	-23%	
	Other 	-13%	
	Renewables 	+36%	



RE	Poten)al	 RE	in	the	Nordics	 RE	Incen)ves	 Nordic	energy	market	 Electricity	2030	 Heat	Energy	2030	 Summary	electricity	+	heat	 St1	role	Home	 Road	Transport	 Appendix	

Fossil	energy	will	be	replaced	by	renewables		
in	power	and	heat	produc)on	in	Finland	by	2030	1/2	
•  Finland	should	move	from	import	to	export	parity	in	electricity	produc)on	
•  Security	of	supply,	export	opportuni)es	and	transi)on	from	imported	fossil	energy	to	renewables	will	be	the	key	
drivers	

•  As	emission	trade	does	not	lead	to	local	investments,	separate	long-term	poli)cal	decisions	regarding	the	produc)on	
pallece	and	a	cost	efficient	support	system	are	needed	already	today	

•  The	transi)on	from	fossil	fuels	to	renewables	in	the	heat	sector	should	be	secured	by	increasing	fossil	
energy	taxes		
•  Separate	incen)ves	to	increase	the	energy	efficiency	of	direct	electric	hea)ng	will	be	required	
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Fossil	energy	will	be	replaced	by	renewables		
in	power	and	heat	produc)on	in	Finland	by	2030	2/2	
•  The	value	of	wood	biomass	should	be	upgraded	to	more	valuable	biofuels,	biochemicals,	and	balancing	
power	produc)on	

•  Biomass,	wind	and	geothermal	offer	the	most	cost	efficient	renewable	increase	poten)al	in	Finland	
•  Investment	support	to	R&D	and	demonstra)ons	of	new	solu)ons	should	con)nue	as	a	local	focus	area	

	
	
	
USE	OF	BIOMASS,	WIND,	SOLAR	AND	GEOTHERMAL	WILL	INCREASE	SIGNIFICANTLY	
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Renewable	energy	share	in	Sweden	con)nues		
to	grow		up	to	2030	(electricity,	heat)	
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FOSSIL	ENERGY	WILL	BE		
REPLACED	BY	RENEWABLES		

IN	THE	HEAT	MARKET	
	2014	->	2030	
	Fossil 	-2%	
	Other 	-15%	
	Renewables 	+17%	
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A	reduc)on	in	nuclear	power	in	Sweden	leads		
to	increased	renewables	in	power	produc)on	
•  The	main	focus	area	in	electricity	produc)on	is	to	maintain	capacity	security	combined	with	a	decrease	
of	the	nuclear	capacity	
•  As	Sweden	will	con)nue	to	be	an	electricity	exporter,	long-term	poli)cal	decisions	about	the	energy	palece	and	
future	incen)ves	to	reach	the	target	should	be	decided	already	today	

•  Increasing	wind	power	produc)on	will	be	the	most	cost	efficient	way	to	replace	the	reduc)on	in	nuclear	power	
•  Solar	PV	(conver)ng	solar	energy	into	direct	current	electricity)	will	be	a	limited	opportunity	but	most	likely	one	
focus	area	of	government	subsidies	

•  Geothermal	and	heat	pumps	will	increase	their	share	in	heat	produc)on	
•  Separate	incen)ves	to	increase	the	energy	efficiency	of	direct	electric	hea)ng	will	be	required	

•  Incen)ves	for	R&D	and	demonstra)ons	of	new	solu)ons	should	be	increased	
•  Biomass,	wind	and	geothermal	offer	the	most	cost	efficient	renewable	increase	poten)al	in	Sweden	
	

USE	OF	BIOMASS,	WIND	AND	GEOTHERMAL	WILL	INCREASE	
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In	Norway,	power	and	heat	produc)on		
is	renewable	already	today	
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REDUCTION	OF		
FOSSIL	ENERGY	WILL		
EQUAL	THE	INCREASE		

IN	RENEWABLES		2014	->	2030	
	Fossil 	-1%	
	Other 	-5%	
	Renewables 	+6%	
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Norway	has	the	largest	poten)al	in	the	Nordics	in	hydro,		
wind	and	conven)onal	balancing	power	storage	capacity	
•  Hydro	and	wind	power	poten)al	will	lead	to	increased	investments	in	interna)onal	transmission	
capacity	

•  Separate	incen)ves	to	increase	energy	efficiency	of	direct	electric	hea)ng	will	be	required	
•  Hea)ng	and	cooling	will	be	mainly	electric,	with	pockets	of	central	hea)ng		

	
THE	MAIN	DRIVER	OF	RENEWABLE	INVESTMENTS	IS	THE	BALANCING	POWER	EXPORT	
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Renewable	business	poten)al	in	the	Nordics	varies…	
Finland	 2014	share	 2030	share	 Change	by	2030	 Renewable	potenJal	

Renewable	 43%	 79%	 96%	

Fossil	 23%	 0%	 -100%	 65+	TWh	

Other	 34%	 21%	 -34%	

Sweden	 2014	share	 2030	share	 Change	by	2030	

Renewable	 66%	 83%	 26%	

Fossil	 2%	 0%	 -100%	 43+	TWh	

Other	 32%	 17%	 -47%	

Norway	 2014	share	 2030	share	 Change	by	2030	

Renewable	 88%	 94%	 8%	

Fossil	 1%	 0%	 -100%	 13+	TWh	

Other	 11%	 6%	 -47%	

54	%	35	%	

11	%	
Finland	

Sweden	

Norway	

39	%	

61	%	

Electricity	

Heat	

…	FROM	COUNTRY	TO	COUNTRY	AND	SECTOR	BY	SECTOR.	
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Total	Nordic	renewable	annual		
increase	120	TWh	by	2030…	
•  The	overall	electricity	and	heat	market	in	the	Nordic	countries	is	es)mated	to	be	stable	
•  Local	electricity	consump)on	(2014–360	TWh)	is	es)mated	to	be	stable,	while	a	possible	increase	is	affected	by	
increased	energy	efficiency	
•  Total	electricity	supply	is	es)mated	to	be	350–400	TWh	
•  Nordic	market	has	high	poten)al	to	increase	the	cost-efficient	export	produc)on	of	wind	and	hydro	electricity	
•  Grid	connec)ons	are	needed	to	u)lize	north	Nordic	hydro	and	wind	resources	

•  Heat	consump)on	(2014–230	TWh)	is	es)mated	to	be	stable,	while	energy	efficiency	investments	have	a	poten)al	
decreasing	effect	
•  Total	heat	consump)on	is	es)mated	to	be	210–240	TWh	
•  Geothermal	energy	will	have	an	increasing	role	in	changing	direct	hea)ng	to	more	cost	efficient	solu)ons	and	in	improving	energy	

efficiency	
•  Remaining	fossil	energy	in	district	hea)ng	networks	is	converted	to	renewables,	using	geothermal,	waste	and	biomass	as	the	main	

renewable	sources	

	
…	IS	ESTIMATED	TO	OFFER	UP	TO	A	EUR	40	BN	INVESTMENT	OPPORTUNITY	
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Renewable	investments	require	a	long-term,		
stable	Nordic	poli)cal	investment	environment	1/2	
Incen)ves	to	replace	fossil	energy	should	be	cost	efficient	and	technology	neutral	
	
As	emissions	trading	does	not	lead	to	local	investments,	separate	long-term	poli)cal	decisions	about	the	
produc)on	pallece	and	a	cost	efficient	support	system	are	needed	already	today	
	
•  Power	
•  A	sliding	premium	based	on	the	auc)on	of	cost	per	produced	MWh	leads	to	the	most	cost-efficient	local	and	
technology	neutral	produc)on	of	defined	renewable	capacity	and	poruolio	
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Renewable	investments	require	a	long-term,		
stable	Nordic	poli)cal	investment	environment	2/2	
•  Heat	
•  Long-term	stable	outlook	for	increasing	fossil	energy	taxes	leads	to	a	cost-efficient	and	technology	neutral	transi)on	
to	energy	efficient	renewable	heat	produc)on	
•  Separate	incen)ves	to	increase	the	energy	efficiency	of	direct	electric	hea)ng	will	be	required	

•  R&D	
•  Separate	investment	support	based	on	the	auc)on	system	leads	to	the	cost-efficient	development	of	new	renewable	
business	models	and	technologies	

	
	
POLITICAL	DECISIONS	FOR	2030	RENEWABLE	ENERGY	PALETTE	AND		
INCENTIVES	ARE	NEEDED	ALREADY	TODAY	
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Nordic	Energy	Outlook	2030:	
Road	Transport	
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Transport	is	responsible	for	almost	25%		
of	GHG	emissions	in	the	EU	
•  Road	transport	corresponds	appr.	70%	of	the	
total	transport	GHG	emission	in	the	EU	

•  Due	to	the	difficulty,	cost	and	urgency	of	
decarbonisa)on	measures,	it	should	not	leN	to	be	
handled	by	market-based	mechanisms	such	as	
Emission	Trading	System	(ETS)	
•  ETS	will	contribute	to	sectors	with	lowest	costs	to	
decarbonize	first,	thus	it	would	easily	delay	transport	
decarbonizing	measures	by	15–25	years	

•  Urgent	transport	decarboniza)on	measures	are	
impera)ve,	which	require	the	use	of	exis)ng	
infrastructure	to	begin	with	the	exis)ng	vehicle	
fleet	

	Road	transport	GHG	in	the	EU	by	vehicle	segment,	2012	[%]		

GHG	emissions	by	transportaJon	mode	in	EU28	by	sector	in	2013	(%)		
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Advanced	biofuels	decarbonise	cost	effec)vely	

93	

HYBRIDISATION	COMBINED	WITH	
ADVANCED	BIOFUELS	HAS	MOST	

REALISTIC	CO2	ABATEMENT	
POTENTIAL	BY	2030	

SOURCE:	Integrated	Fuels	and	Vehicles	Roadmap	to	2030+,	Roland	Berger	
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Different	powertrains	for	different	needs		
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SOURCE:	Toyota	

WITH	DIFFERENT	TIMELINES	FOR	MARKET	PENETRATION	
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An	integrated	approach	of	technologies	and	fuel	types	will	
allow	for	ultra	low	carbon	emissions	in	road	transport	sector	

95	

HIGH	BLENDS	OF	ADVANCED	
BIOFUELS	WITH	

HYBRIDIZATION	PLAY	MAJOR	
ROLE	IN	ULTRA	LOW	CARBON	

SOLUTIONS	BEYOND	2030	

SOURCE:	Integrated	Fuels	and	Vehicles	Roadmap	to	2030+,	Roland	Berger	
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Blending	walls	cap	the	intake	of	advanced	biofuels	
Biocomponent	 Standard	or	specificaJon	 Blend	wall	 Vehicles	 Fuel	infrastructure	

HVO/BTL	low	blends	 EN	590	Diesel	 Drop-in	EN	590	up	to	density	hurdle	
(tens	of	%	points)	

En)re	diesel	fleet	 Current	diesel	infra	

FAME	 EN	590	Diesel	 Max	7%	in	diesel	(B7)	 En)re	diesel	fleet	 Current	diesel	infra	

Ethanol	low	blends	(E5,	E10)	 EN	228	gasoline	 Max	10%	in	gasoline	 En)re	gasoline	fleet	 Current	gasoline	infra	

Ethanol	mid	blend	(E20)	 Standardisa)on	ini)ated	in	CEN	 Max	20%	in	gasoline	 Only	E20	compa)ble	vehicles	or	FFV	 Current	gasoline	infra,	but	may	require	
investments	(eg.	corrosion)	

FAME	 prEN	16734	B10	EN	16709	B30	 Max	10%	or	30%	in	diesel		
(winter	proper)es	not	sufficient)	

Only	B10	or	B30	compa)ble	vehicles	 Specific	infra	required	

High	Blends	

HVO/BTL	100%	 EN	15940	paraffinic	diesel	 No	blend	wall:	100%	as	such	 Separately	cer)fied	diesel	vehicles	 Specific	infra	required	

ED95	 Mothballed	in	CEN	 Ethanol	max	95%	 Specifically	manufactured	diesel	engines;	not	compa)ble	with	diesel	 Specific	infra	required	

Ethanol	high	blend	E85	 TS	15293	 Ethanol	max	85%	 FlexiFuel	Vehicles	(FFV,	also	compa)ble	with	gasoline)	 Specific	infra	required	

FAME	B100	 EN	14214	 100%	(winter	proper)es	not	sufficient)	 Specifically	manufactured	diesel	engines	 Specific	infra	required	

(Bio)methane	 Not	blended	 CNG-vehicles;	PC	typically	bi-fuel	system	with	separate	gasoline	tank	 Specific	infra	for	gaseous	fuels	required	
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Nordic	gasoline	volume	con)nues	to	decline	
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WHEREAS	DIESEL	IS		
STILL	SLIGHTLY	GROWING	
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Overall	Nordic	demand	for	liquid	fuels	will	decrease	
•  Overall	energy	efficiency	is	es)mated	to	cut	road	transport	energy	demand	by	20–25%	by	2030	vs.	2014	level	(*	

•  Key	driver	is	the	95	g/km	target	by	2020	which	is	pushing	car	manufacturers	(OEM)	to	invest	in	electrifica)on,	hybridiza)on	and	
in	internal	combus)on	engine	(ICE)	energy	efficiency	improvements	

•  Bacery	Electric	Vehicles	(BEV)	remain	rela)vely	expensive	slowing	down	the	e-mobility	penetra)on	pace	compared	to	what	is	
generally	believed	

•  Mild	hybrid	(MH)	and	full	hybrid	(FH)	vehicles	(gasoline	and	electricity)	are	cost	effec)vely	aba)ng	CO2	emissions	
•  Plug-in	Hybrid	(PHEV)	is	rela)vely	more	expensive	than	MH	and	FH,	thus	is	more	appealing	with	high	annual	mileage	in	urban	
areas	(maximizing	the	share	of	e-driving)		

•  In	Norway	e-mobility	is	assumed	to	grow	fastest	in	the	Nordics	through	widely	accepted	poli)cal	targets	and	aggressive	
incen)ve	schemes	

•  Gasoline	demand	will	con)nue	to	decrease	up	to	25–35%	by	2030	vs.	2014	level	
•  Gasoline	powertrain	remains	the	most	cost	effec)ve	op)on	offering	a	good	plauorm	for	increasing	the	share	of	advanced	
biofuels	

•  European	standard	of	E20	is	expected	in	2025				
•  E-mobility	is	slowly	replacing	gasoline	powertrain	especially	due	to	the	typically	shorter	annual	mileage	of	gasoline	cars	
	

BUT	THE	INTERNAL	COMBUSTION	ENGINE	WILL	STILL	BE	DOMINANT	POWERTRAIN	IN	2030	AND	BEYOND	
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*)	Integrated	Fuels	and	Vehicles	Roadmap	to	2030+,	Roland	Berger	&	own	assessment	
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Nordic	diesel	demand	declines	in	the	passenger	car	segment	

•  Demand	for	diesel	is	es)mated	to	grow	for	some	years	before	it	starts	to	decrease	cumula)vely	up	to	
10–15%	by	2030	vs.	2014.	The	en)re	decline	is	expected	in	passenger	cars	(PC)	~-25%,	whereas	
commercial	diesel	in	HD	and	LD	segments	is	expected	to	be	flat	or	to	slightly	decline		
•  Tightening	EURO	6	emission	regula)on	for	Diesel	vehicles	results	in	higher	vehicle	prices	(eg.	installa)ons	of	urea-
SCR	and	low	and	high	EGR)	that	will	cause	a	shiN	gasoline	vehicles	in	small	diesel	cars,	especially	in	the	A	(e.g.	VW	
Up!)	and	B	(e.g.	VW	Polo)	segments	

•  Diesel	will	also	lose	ground	in	the	C	(e.g.	VW	Golf)	and	D	(VW	Passat)	segments	through	hybridisa)on.	

•  Due	to	the	slow	renewal	pace	of	the	car	fleet,	advanced	liquid	biofuels	offer	the	most	viable	
decarbonisa)on	business	opportunity	up	to	2030	and	even	beyond,	though	highly	impacted	by	poli)cal	
decisions.	

	
HOWEVER,	COMMERCIAL	TRANSPORT	REMAINS	DEPENDENT	ON	DIESEL	
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Finland:	A	good	combina)on	of	mandate	and		
tax	structure	
•  The	biofuels	mandate	increases	up	to	20%	energy	
by	2020	with	double	coun)ng	allowed	(2015:	
10%)	

•  The	technology	neutral	taxa)on	model	includes	
all	liquid	fuels	with	same	principles,	but	giving	
excessive	benefits	to	CNG	and	electricity	

•  Excise	tax	has	two	components:	Energy	
component	and	CO2	component		
•  Secures	tax	income	regardless	of	changes	in	the	
product	mix	

•  Energy	tax	for	Gasoline	1.6	snt/MJ	and		
Diesel	0.88	snt/MJ	

•  CO2	tax	is	EUR	58/t	CO2	

Product	
Product	
category	

Energy	
content	
tax	(c/l)	

CO2	Tax		
(c/l)	

Energy	
Security	

Supply	fee	
(c/l)	 Total	(c/l)	

Motor	Gasoline	cents/litre	 10	 51.20	 16.25	 0.68	 68.13	

Small	engine	gasoline	
cents/litre	 11	 31.20	 16.25	 0.68	 4.13	

Bioethanol	cents/litre	 20	 33.60	 10.67	 0.68	 44.95	

Bioethanol	R	cents/litre	 21	 33.60	 5.33	 0.68	 39.61	

Bioethanol	T	cents/litre	 22	 33.60	 0.00	 0.68	 34.28	
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BUT	ALL	FUELS	SHOULD	BE	TAXED		
ON	AN	EQUAL	BASIS	
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Number	of	PC’s	is	expected	to	grow	slightly	
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Advanced	biofuels	increase	has	neutral	to		
posi)ve	effect	on	GDP	
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ALTERNATIVE	POWERTRAIN	
SCENARIOS	RESULT	IN	NEGATIVE	

GDP	DEVELOPMENT	

VTT	Research	Report	VTT-R-00752-15	
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Domes)c	biofuels’	increase	of	400	kTOE/a	will	be	
triggered	by	40%	mandate	with	double	coun)ng	

103	

INCENTIVISED	BY	INVESTMENT			
SUPPORT	PROGRAM	

1)  Renewable	energy	share	in	alterna)ve	powertrain	vehicles	(e.g.	electricity,	gas)	

1)	
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Finland	2030	renewable	energy	target	in	transport	
among	the	highest	in	the	EU	
40%	renewable	energy	by	2030	in	transport	and	the	reduc)on	of	fossil	oil-based	energy	by	50%	
•  Increase	Renewable	energy	mandate	up	to	40%	by	2030	
•  Binding	mandate	to	advanced	biofuels	and	renewable	alterna)ve	energy	carriers	of	min	33%	(16,5%	real)	+	max	7%	
for	1G	biofuels	

•  +	1%	increase	per	year	up	to	2025	(2025:	7%+9%x2)	and	+2–3%	per	year	aNer	that	(2030:	7%+16,5%x2)	
•  Local	E20	standard	to	be	implemented	by	2020	and	E30	by	2030	
•  Accept	FFV	conversions	to	Euro	4/5	cars	
•  Domes)c	investment	on	domes)c	feed-stocks	needs	to	be	ensured	by	carefully	designed	investment	grant	program	
	
	
	

TRIGGERING	DOMESTIC	INVESTMENTS	IS	THE	KEY	MOTIVE	FOR	SETTING	THE	TARGET	

104	



RE	Poten)al	 RE	in	the	Nordics	 RE	Incen)ves	 Nordic	energy	market	 Electricity	2030	 Heat	Energy	2030	 Summary	electricity	+	heat	 St1	role	Home	 Road	Transport	 Appendix	

Finland	2030	renewable	target	among		
the	highest	in	the	EU	
•  Double	coun)ng	has	to	be	included	in	na)onal	legisla)on	by	2020	–	beyond	EU	targets	
•  No	change	to	the	exis)ng	raw	materials	for	double	coun)ng	(e.g.	waste,	residues	and	residual	wood).	Na)onal	
freedom	to	operate	beyond	EU	target	(10%	in	2020).	Double	coun)ng	should	also	be	set	on	renewable	alterna)ve	
energy	carriers	(electricity,	gas	etc.)		

•  EU	GHG-reduc)on	target	and	sustainability	criteria	to	be	met	

•  Fuels	and	vehicle	taxa)on	changes		
•  Increase	fossil	CO2	tax	up	to	EUR	100/CO2	ton	by	2025	
•  Reduc)on	of	biofuels’	share	from	fossil	CO2	to	be	taken	into	account	in	car	taxa)on	
•  Diesel	to	be	fully	taxed	also	on	energy	
•  Same	fossil	and	biofuels	taxa)on	including	CNG,	BNG,	LNG	and	transport	electricity	
•  Seek	to	remove	the	EU	minimum	fuel	tax	level	from	advanced	biofuels	

REQUIRES	BLENDING	MANDATE,	DOUBLE	COUNTING	AND	INCREASED	CO2	TAX	
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Sweden:	Tax	exemp)ons	effec)ve	in	the	short	term		
but	do	not	trigger	investments	in	new	capacity	
•  Tax	exemp)ons	for	biofuels	:	

•  Taxa)on	includes	energy	tax	&	CO2	tax	
•  No	mandate	structure	introduced	so	far	

•  Separate	tax	incen)ves	for	different	low	blend	
biofuels	
•  Ethanol:	reduced	energy	tax	74%,	CO2	tax	100%	
exemp)on,	no	volume	limits	

•  ETBE	(biopart):	both	taxes	100%	exemp)on	
•  RME/FAME:	reduced	energy	tax	8%,	CO2	tax	100%	
exemp)on	

•  For	high-blends:	
•  E85:	reduced	energy	tax	73%,	CO2	tax	100%	exemp)on	
•  ED95:	full	tax	exemp)on	
•  B100:	reduced	energy	tax	50%,	CO2	tax	100%	exemp)on	
•  HVO:	100%	full	tax	exemp)on	

Product	 Energy	tax	(SEK/m3)	 CO2	tax	(SEK/m3)	 Total	(SEK/m3)	

Mogas	 3.720	 2.590	 6.310	

Diesel	 2.355	 3.204	 5.559	

106	



RE	Poten)al	 RE	in	the	Nordics	 RE	Incen)ves	 Nordic	energy	market	 Electricity	2030	 Heat	Energy	2030	 Summary	electricity	+	heat	 St1	role	Home	 Road	Transport	 Appendix	

Car	pool	in	Sweden	is	es)mated	to	increase	but		
average	driving	distance	con)nues	to	decrease	
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Car	popula)on	 Average	driving	distance	(km)	

Level	
Bonus/malus		

SEK	
2017–2019	
g	CO2/km	

2020–2022	
g	CO2/km	 DescripJon	

A	Bonus	 50,000	 0–29	 0–20	 BEV,	FCEV	

B	Bonus	 25,000	 30–60	 21–50	 PHEV	>50	km	cert.	
range,	biogas	

C	Bonus	 10,000	 61–80	 51–70	 FFV	och	Biogas,	
PHEV<	50	km	

D	(Neutral)	 +/-0	 81–120	 71–100	 Fuel	efficient	

E	Malus	 -10,000	 121–160	 101–130	 Bad	fuel	efficient	

F	Malus	 -25,000	 161–200	 131–170	 Fuel	gussler	

G	Malus	 -50,000	 201–	 170–	 Fuel	guzzler	
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Proposed	shii	to	Bonus–Malus	earliest	in	2017	



RE	Poten)al	 RE	in	the	Nordics	 RE	Incen)ves	 Nordic	energy	market	 Electricity	2030	 Heat	Energy	2030	 Summary	electricity	+	heat	 St1	role	Home	 Road	Transport	 Appendix	

Bonus-Malus	to	push	down	average	consump)on	

•  The	number	of	passenger	cars	in	traffic	is	es)mated	to	grow	to	5	million	by	2030	(4,7	in	2015)	
•  Expected	growth	together	with	company	car	fleets	offers	the	main	channel	for	increased	alterna)ve	
powertrain	penetra)on	

•  The	proposed	Bonus-Malus	is	likely	to	push	down	the	average	fuel	consump)on	and	promote	PHEV	
•  Gasoline	is	expected	to	remain	strong		as	main/secondary	fuel	in	PHEV		
•  Promotes	diesel	over	gasoline	vehicles	due	to	its	lower	GHG	intensity	per	kilometer	driven	
•  Car	pooling	and	conges)on	fees	may	result	in	peak	car	by	2030		

BUT	DOES	NOT	YET	INCENTIVISE	FOR	INCREASED	ADVANCED	BIOFUELS	UPTAKE	
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High	blend	solu)ons	impera)ve	in	commercial	
fleets	due	to	lack	of	feasible	alterna)ves	

Light	Duty	vehicles	(<3,5	t):	
•  Significant	increase	in	the	number	of	vehicles	(eg.	
due	to	increase	JIT	deliveries)	

•  Local	transports	shiNing	increasingly	to	
alterna)ves	

Heavy	Duty	vehicles	(>3,5	t):	
•  Moderate	increase	in	the	number	of	vehicles		
(eg.	due	to	increased	interna)onal	compe))on)	

•  Limited	possibility	to	shiN	to	alterna)ve	power	
trains	

•  Drop-in	fuels	will	be	key	for	both	short	and	long	
haul		

109	

12	500	
13	000	
13	500	
14	000	
14	500	
15	000	

0	

200	000	

400	000	

600	000	

800	000	

19
99
	

20
00
	

20
01
	

20
02
	

20
03
	

20
04
	

20
05
	

20
06
	

20
07
	

20
08
	

20
09
	

20
10
	

20
11
	

20
12
	

20
13
	

20
14
	

Di
st
an

ce
	(k

m
)	

N
um

be
r	o

f	v
eh

ic
le
s	

LD	vehicles	(<3,5	tonnes)	

LD	vehicles	in	use	 Average	driving	distance	(km)	

35	000	

40	000	

45	000	

50	000	

85	000	

90	000	

95	000	

100	000	

19
99
	

20
00
	

20
01
	

20
02
	

20
03
	

20
04
	

20
05
	

20
06
	

20
07
	

20
08
	

20
09
	

20
10
	

20
11
	

20
12
	

20
13
	

20
14
	

Di
st
an

ce
	(k

m
)	

N
um

be
r	o

f	v
eh

ic
le
s	

HD	vehicles	(>3,5	tonnes)	

HD	vehicles	in	use	 Average	driving	distance	



RE	Poten)al	 RE	in	the	Nordics	 RE	Incen)ves	 Nordic	energy	market	 Electricity	2030	 Heat	Energy	2030	 Summary	electricity	+	heat	 St1	role	Home	 Road	Transport	 Appendix	

Fossil	Independent	Transport	(FFF)	2030	sets		
ambi)ous	target	but	without	concrete	measures	
•  Significance	E85	is	fading	due	to	limited	FFV	offering	and	uncertainty	around	tax	legisla)on	
•  There	is	a	limita)on	(density	in	“drivmedelslagen”)	in	the	amount	of	blend	on	diesel	of	50%,	which	will	
probably	be	reached	early	in	the	period	up	to	2030	

•  No	binding	plans	in	place	to	further	increase	the	share	of	biocomponents	up	to	2030	
•  We	an)cipate	the	following	measures	to	be	introduced:	
•  Bonus-Malus	on	cars	is	likely	to	be	introduced	in	2017	
•  Road	tax	on	HD	road	transporta)on	es)mated	to	be	introduced	in	the	second	half	of	the	period	
•  HVO	100	will	be	a	significant	contributor	in	the	diesel	pool	in	the	short	to	medium	term	due	to	the	blend	wall	in	
gasoline	

•  GHG	or	energy	based	renewable	energy	quota	obliga)on	likely	to	be	introduced	by	2019	
•  Large	scale	shiN	from	E5	to	E10	by	2019,	and	from	E10	to	E20	by	2025	

•  We	assume	to	reach	of	a	41%	biofuels	share	(volume)	at	2030.	However,	it	will	fall	short	vs.	FFF	2030	
target	due	to	vague	poli)cal	ac)ons	and	lack	of	mid-	&	long-term	incen)ves	
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Long-term	policies	are	required	to	trigger		
domes)c	investments	and	to	reach	FFF	targets	

111	

BINDING	BLENDING	MANDATE	SET	
ON	OIL	COMPANIES	WITH	DOUBLE	

COUNTING	HAS	PROVEN	TO	BE	
EFFECTIVE		TOOLBOX	TO	TRIGGER	

INVESTMENTS!	

1)  Renewable	energy	share	in	alterna)ve	powertrain	vehichles	(eg.	electricity,	gas)	

7	287	

6	696	
1)	
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Increase	in	domes)cally	produced		
biofuels	require	binding	blending	mandate		
A	renewable	energy	mandate	of	15%	(energy)	in	2019	and	increase	it	to	30-35%	in	2030	
•  Binding	mandate	of	min	23–28%	+	max	7%	for	1G	biofuels.	One	pool	for	all	fuels	
•  Increase	mandate	by	1–3%	per	year	
•  Local	E20	standard	to	be	implemented	by	2020	and	E30	by	2030	
•  EU	GHG-reduc)on	target	and	sustainability	criteria	to	be	met	
	
Clear	and	long	term	taxa)on	with	two	components:	Taxes	on	energy	and	CO2		
•  Set	fossil	CO2	tax	to	EUR	100/CO2	ton	by	2025	
	
Addi)onal	support/incen)ve	programs	from	government	needed	
•  Domes)c	investment	on	domes)c	feed-stocks	ensured	by	carefully	designed	investment	grant	program		
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Norway:	New	hybrid	system	of	tax	exemp)on		
and	mandate	cannot	be	reappraised	on	effec)veness	yet	
•  New	mandate	was	introduced	1.10.2015	
•  5.5%	volume	mandate		
•  Tax	exemp)ons	for	volumes	beyond	mandate		

•  Expected	introduc)on	of	significant	volumes	of	
HVO	into	Norway	

•  Poten)al	for	higher	ethanol	contents	in	gasoline,	
but	no	real	development	yet	

NOK/L	 Road	Use	 CO2	 Total	

Diesel	 3.44	 1.12	 4.56	

Biodiesel	 3.44	 0	 3.44	

if	above	mandated	volume	 0	 0	 0	

Gasoline	 4.99	 0.97	 5.96	

Ethanol	 4.99	 0	 4.99	

if	above	mandated	volume	 0	 0	 0	
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Electric	vehicles	are	es)mated	to	grow	significantly	
in	Norway		by	2030	
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Car	Fleet	ComposiJon	2030	 Emissions	2030	

-40%	

HOWEVER,	THE	INTERNAL	COMBUSTION	ENGINE	IS	STILL	EXPECTED	TO	BE	DOMINANT	IN	2030	
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Heavy	incen)viza)on	of	e-mobility	is	expected		
to	replace	1,100	KTOE	of	fossil	by	2030	
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BALANCE	OF	500	KTOE	NEED	TO	BE	
COVERED	BY	ADVANCED	BIOFUELS	

1)  Renewable	energy	share	

7287	

6696	

1)	
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Advanced	biofuels	blending	mandate	of		
30%	is	impera)ve	to	reach	40%	GHG	target	
A	renewable	energy	mandate	of	10%	in	2020,	to	be	increased	to	25–30%	in	2030	
•  Binding	mandate	of	min	18–23%	+	max	7%	for	1G	biofuels.	One	pool	for	all	fuels	
•  Increase	mandate	by	1–3%	per	year	
•  Local	E20	standard	to	be	implemented	earliest	possible	and	E30	by	2030	
•  EU	GHG-reduc)on	target	and	sustainability	criteria	to	be	met	locally	for	non-ETS	sector	
	
Clear	and	long	term	taxa)on	with	two	components:	taxes	on	energy	and	CO2		
•  Set	fossil	CO2	tax	to	EUR	100/CO2	ton	by	2025	

Domes)c	investment	on	domes)c	feed-stocks	ensured	by	carefully	designed	investment	grant	program		
•  Secure	Norway’s	supply	of	advanced	Biofuels.	Poten)al	shortage	of	advanced	biofuels	is	a	risk	
•  Incen)vized	local	produc)on	of	advanced	biofuels,	including	drop-in	variants	is	cheaper	than	winning	the	
“regulatory”	arbitrage	game	and	becer	industrial	policy	

•  Incen)vized	research	into	ways	of	leveraging	electricity	surplus	and	available	feedstock	to	produce	drop-in	bio	
fuels	
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Blending	mandates	trigger	domes)c	investments	
Finnish	System	 Swedish	System	 Norwegian	system	

Pros	 +  Investment	
security	through	
clear	mandate	
structure	and	long	
term	view	

+  Supports	increasing	
low	carbon	fuel	
alterna)ves	in	fuel	
blending	

+  Ensures	a	lot	of	
biofuels	volume	
into	the	system		

+  Market	can	pay	a	
lot	for	exis)ng	fuels	

+  Guaranteed	
volume	of	biofuels	

+  Supports	going	
higher	blends	than	
mandated	volume	

Cons	 -  Not	all	transport	
energies	are	
included	in	the	
system	e.g.	
Gaseous	fuels	

-  Not	predictable		
-  No	Investment	

security	due	lack	of	
long	term	vision	

-  Cost	for	society	

-  Not	predictable,	
subject	to	change	
2017	

-  Cost	for	society	
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AND	BALANCED	TAX	STRUCTURE	
INCENTIVIZES	THE	MARKET	UPTAKE	
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Common	Nordic	approach	would	speed	up		
the	overall	decarboniza)on	effort	
Long-term	view	for	decarboniza)on	in	the	policies	is	impera)ve	–	preferably	at	the	Nordic	level	
•  New	investments	in	sustainable,	domes)c	and	compe))ve	produc)on	capacity	are	needed.	Just	shiNing	exis)ng	

produc)on	volumes	to	the	highest	paying	market(s)	is	both	short-sighted	and	counter	produc)ve	
•  Investments	need	a	10–15	years	market	view	for	them	to	be	made	
•  Combined	Nordic	market	is	big	enough	to	make	significant	investments	for	renewable	energy	(e.g.	advanced	ethanol	

and	other	large	biorefineries,	such	as	BtL	plants)	
•  To	enable	a	liquid	market	for	advanced	biofuels	there	is	a	need	for	synchronizing	cross-border	)cket/cer)ficate	systems	
•  Harmonizing	the	Nordic	transport	system	would	enable	internal	market	and	investments	
	
A	renewable	energy	mandate	of	10-20%	in	2020,	to	be	increased	to	25–40%	in	2030	(country	levels	may	be	different)	
•  Maximum	7%	cap	for	1G	biofuels.	One	pool	for	all	fuels	
•  Increase	mandate	by	1–3%	per	year	
•  Local	E20	standard	to	be	implemented	earliest	possible	and	E30	by	2030	
•  Keep	double	coun)ng	in	markets	where	it’s	used	today.	Consider	introducing	it	to	other	markets.	

RIGHT	SET	OF	POLICIES	TRIGGERS	INVESTMENTS	IN	LOCAL	PRODUCTION	OF	ADVANCED	BIOFUELS	
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Common	Nordic	CO2	price	of	EUR	100/t	enables		
price	differenta)on	
Set	a	common	CO2	price	of	100	€/t	CO2	in	2020	and	seek	to	harmonise	the	fuel	tax	structure	
•  Create	energy	and	CO2	-based	taxa)on	for	all	transport	fuels	(liquid,	gaseous,	electricity	etc.)	
•  This	will	ensure	the	most	cost	effec)ve	choices	made	for	decarboniza)on	of	transport	
	
High	blend	markets	should	be	developed	in	a	coordinated	way,	e.g.	
•  Apply	whell-to-wheel	methodology	in	vehicle	CO2	emissions	cer)fica)on.	This	offers	OEM’s	
incen)ve	to	produce	and	sell	FFV’s	in	the	Nordics	

•  ED95	and	HVO100	markets	through	local	interpreta)on	of	minimum	tax	regula)on	
•  Accept	FFV	conversions	up	to	Euro	4/5	cars		
	
	
PRICE	DIFFERENTIATION	ENSURES	MARKET	UPTAKE	OF	HIGHER	LEVELS	OF	RENEWABLE	
ENERGY	IN	TRANSPORT	
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St1	role	in	the	Nordics	
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St1	map	
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ST1 NORDIC  
Net Sales, Meur

KEY FIGURES 2015

3,602.4
ST1 GROUP 
Net Sales, Meur

2,245.2

Petrol 22.0%
Diesel 19.1%
Light fuel oil 22.2%

Petrol 21.7%
Diesel 15.5%
Light fuel oil 29.8%

Petrol 28.9%
Diesel 24.4%
Light fuel oil 14.7%

FINLAND

SWEDEN

NORWAY

MARKET SHARE

Operates in Finland, Sweden and 
Norway. Company’s headquarters in 
Helsinki.

ST1

Total of ca. 1500 St1- and Shell-sites in 
Finland, Sweden and in Norway.

STATION NETWORK

Ethanol plants producing waste-based  
advanced ethanol, industrial wind 
power plants and oil refinery in 
Sweden.

ENERGY PRODUCTION

Wind power plant

Bioethanol production facility

Oil refinery

22228740339 209283

*

*

* Owned by North European Bio Tech Oy (NEB), 
an associated company of St1 and SOK 
Corporation, Kajaani under construction. 
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Vision	

VISION:	
“TO	BE	THE	LEADING	
PRODUCER	AND	SELLER	OF	
CO2	-AWARE	ENERGY.”	

Our	goal	is	to		
•  Develop	and	commercialize	func)onal	and	
environmentally	sustainable	solu)ons	

•  Deliver	these	solu)ons	profitably	
	
Each	solu)on	must	be	
•  Technically	ready	for	use	today	
•  Ecologically	and	ethically	sustainable	
•  Logis)cally	feasible	
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Renewable	energy	–	produc)on	of	bioethanol	
St1	Biofuels	Oy		
•  Company’s	own,	patented	biowaste-based	ethanol	produc)on	technology	results	in	the	cleanest	
transporta)on	fuel	biocomponent	in	the	world	when	comparing	life	cycle	emissions	

•  Produces	bioethanol	in	5	plants	using	residues	from	the	food	industry	and	municipal	and	industrial	biowaste	as	
feedstock	

•  Develops	waste-to-ethanol	technology	
•  Designs	and	constructs	turnkey-ethanol	produc)on	plants		
•  Offers	life	cycle	services	to	the	delivered	plants		
•  Operates	ethanol	plants	and	fuel	terminals	in	Finland		
•  First	Etanolix®	outside	Finland	built	and	integrated	into	St1	Refinery	in	Gothenburg	
	
Strong	R&D	investment	in	cellulosic-based	raw	material	mul)plies	ethanol	produc)on	from	feedstock	outside	the	
food	chain.		
•  The	first	Cellunolix®-plant	under	construc)on	in	Kajaani	
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Windpower	

TuuliWa[	Oy	is	a	joint	venture	by	St1	and	S-Voima	–	the	
leading	operator	in	industrial	wind	power	in	Finland	
•  ~35%	of	Finland’s	windpower	produc)on	in	2015	

TuuliWa[’s	significant	500	MW	investment	program	will	
bring	wind	power	capacity	to	numerous	areas	in	Finland	
•  300	MW	already	in	produc)on	or	under	construc)on		
•  Several	new	projects	in	project	development	phase	

TuuliWa[	invests	in	strong	know-how	and	the	latest	wind	
power	technology	
•  Projects	are	developed	together	with	pro-wind	power	
municipality	

“WIND	IS	A	FREE,	UNLIMITED		
RESOURCE.	RENEWABLE	DOMESTIC	

WIND	POWER	STRENGTHENS	FINLAND’S	
ENERGY	SELF-SUFFIENCY	AND	AT	THE	

SAME	TIME,	DISPLACES	FOSSIL	ENERGY	
PRODUCTION	–	DECREASING	

SIGNIFICANTLY	BOTH	CARBON	DIOXIDE	
AND	PARTICLE	EMISSIONS.”	
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TuuliWa[	investment	program	of	650	MEUR	
Windpark	 Finished	 Plants	

Pori	Tahkoluoto	 2010	 1	

Simo	1	 2013	 6	

Ii	1	 2013	 8	

Tervola	1	 2013	 10	

Simo	2	 2013	 4	

Ii	2	 2013	 3	

Pori	Peicoo	 2014	 12	

Tornio	 2014	 8	

Märynummi	 2015	 2	

Kalajoki	1	+	2	 2015	 22	

Siikainen	 2015	 8	

Kalajoki	3	 2017	 6	

Raahe	 2017	 13	

Simo	3	 2017	 27	

Total	#	of	plants	 131	

MW	total	 470	

MWh/year	 1	437	900	

Equals	

Of	Finland’s	2020	windpower	target	 24%	

Electricity	consump)on	of	number	of	flats	 650,000	

Energy	bill	decrease	per	year	 86.3	MEUR	

Energy	bill	decrease	life	cycle	 1,724.5	MEUR	

CO2	decrease	 1	M	ton/year	
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An	example	of	pilo)ng	new	solu)ons	
•  St1	is	construc)ng	a	geothermal	heat	pilot	plant,	

es)mated	to	be	completed	in	2017	
•  Geothermal	energy	will	be	produced	by	drilling	two	wells	

several	kilometers	deep	into	the	ground		
•  Water	is	fed	into	one	of	the	wells.	As	the	water	warms	up	

in	the	ground,	it	rises	through	the	other	well		
•  At	the	heat	plant,	the	heated	water	goes	through	a	heat	

exchanger	and	then	into	the	district	hea)ng	network		
•  The	water	becomes	so	hot	in	the	process	that	it	can	be	

used	directly	in	the	district	heat	produc)on	without	any	
heat	pumps	

•  The	heat	generated	by	the	plant	will	be	sold	to	Fortum’s	
district	hea)ng	network,	and	it	can	cover	up	to	10%	of	
Espoo’s	district	hea)ng	needs	

126	



RE	Poten)al	 RE	in	the	Nordics	 RE	Incen)ves	 Nordic	energy	market	 Electricity	2030	 Heat	Energy	2030	 Summary	electricity	+	heat	 St1	role	Home	 Road	Transport	 Appendix	

Renewable	energy	–	St1	Local	energy	

St1	Local	energy	(St1	Lähienergia	Oy)		
•  Plans	and	delivers	hea)ng	plants	based	on	local	energy	source	(scale	from	5	to	500	kW)	

•  Deliveries	of	hea)ng	plants	on	a	turnkey	contract,	a	life	cycle	model	contract	or	a	contract	based	on	use	of	the	energy	
•  Also	owns	hea)ng	plants	and	makes	contracts	to	deliver	energy	
•  The	sales,	installa)on	and	maintenance	of	the	hea)ng	plants	executed	by	own	personnel	in	the	Uusimaa	district	and	
elsewhere	by	means	of	the	reseller	network	

	
St1	Local	hea)ng	plant	
•  Heats	the	property	without	fossil	CO2-emissions	and	cheaper	than	systems	based	on	fossil	fuel,	tradi)onal	
district	heat,	or	direct	electric	hea)ng	

•  U)lizes	local	energy	from	ground,	air,	exhaust	and	sun,	using	ground	source	hea)ng	wells,	hea)ng	pumps,	
exchangers	and	solar	panels	

•  Hea)ng	plants	are	op)mized	to	consume	electricity	based	on	wind	power	produc)on	and	the	stock	exchange	
price	of	electricity	
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In	execu)ng	St1	strategy,	we	convert	tradi)onal	business	
earnings	to	renewable	investments	and	R&D	step	by	step	
•  St1	sees	the	Nordics	as	one	market	area	
•  To	be	able	to	increase	rela)ve	compe))veness	in	the	Nordics,	the	Nordic	countries	should	develop	common	
mandates,	incen)ves	and	taxa)on	to	promote	renewable	energy	produc)on	and	R&D	

•  The	Nordics	is	a	market	that	offers	high	unused	poten)al	to	create,	demonstrate	and	execute	new	
renewable	solu)ons,	which	will	have	global	business	poten)al	

•  Renewable	energy	has	high	poten)al	to	maintain,	secure	and	strengthen	Nordic	welfare	society	
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Since	2010	St1	has	invested	EUR	400	M€		
into	renewable	energy	and	R&D	
•  St1	has	invested	in,	developed	and	demonstrated	renewable	energy	produc)on,	technology	
development	and	know-how,	so	far	mostly	in	Finland	
•  This	will	generate	similar	kinds	of	investments	in	the	other	Nordic	countries,	such	as	at	the	already	exis)ng	Etanolix®	
plant	in	the	Gothenburg	Refinery	

•  St1	also	invests	considerably	in	the	Nordic	network	moderniza)on	and	in	improvements	in	the	refinery	
and	development	of	tradi)onal	fuels	to	reduce	emissions	

•  Our	carbon	hand	print	exceeds	our	carbon	foot	print	
•  The	level	of	our	wind	power	produc)on	enables	us	to	compensate	for	the	fossil	emissions	of	the	energy	we	need	for	
the	func)ons	of	our	both	sister	groups	

•  On	our	way	to	becoming	the	leading	producer	and	seller	of	CO2-aware	energy,	we	will	support	and	
welcome	all	new	customers,	ideas	and	innova)ons	to	work	together	to	reduce	fossil	emissions	
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St1	Energy	Outlook	–	appendix	
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Tax	revenue	vs.	energy	taxes	in	Finland	

Central	government	tax	revenue	in	2015	was	EUR	40	
billion	
•  Energy	taxes	EUR	4.4	billion	(11%	of	all	taxes),	which	
consist	of	
•  Petrol	and	diesel	>	EUR	2.6	billion	i.e.	60%	of	energy	taxes	
•  Hea)ng	fuels	(NG,	coal,	peat,	hea)ng	oils)	>	EUR	0.7	billion,	
i.e.	15%	of	energy	taxes	

•  Electricity	>	EUR	1.2	billion	i.e.	25%	of	energy	taxes	

	
	

ENERGY	TAXES	HAVE	A	KEY	ROLE	IN	FINANCING	
WELFARE	SOCIETY	
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11	%	

Other	taxes	

Energy	taxes	
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Hea)ng	fuels	

Energy	taxes		
EUR	4.4	billion	
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Tax	revenue	in	the	transport	sector	in	2015	in	Finland		
EUR	7.9	billion	

11	%	

11	%	

35	%	
18	%	

5	%	

20	%	

Vehicle	registra)on	tax;	0.9	bln	

Annual	vehicle	tax;	0.9	bln	

Fuel	taxes	in	transport	sector;	
2.7	bln	

VAT	on	fuel;	1.4	bln	

Taxes	on	vehicle	insurances;	
0.4	billion	

VAT	on	vehicles,	services,spare	
parts;	1.6	billion	
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RELATED	TAX	REVENUE’S	SHARE		
IN	FINLAND	IS	EUR	10	BN	=	25%	
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Tax	revenue	vs.	energy	taxes	in	Sweden	

Central	government	tax	revenue	in	2014	was		
EUR	85	billion.	
•  Energy	taxes	was	EUR	6.6	billion	=	8%	of	all	taxes	
	
Energy	taxes	EUR	6.6	billion	consist	of	
•  Petrol	EUR	2.0	billion	=	31%	of	energy	taxes	
•  Diesel	EUR	2.3	billion	=	30%	of	energy	taxes	
•  Electricity	EUR	2.0	billion	=	32%	of	energy	taxes	
•  Hea)ng	fuels	EUR	0.3	billion	=	7%	of	energy	taxes	
	
ENERGY	TAXES	PLAY	A	KEY	ROLE	IN	FINANCING	
THE	WELFARE	SOCIETY	
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Tax	revenue	in	the	transport	sector	2014	Sweden		
EUR	10.1	billion	

39	%	

20	%	

18	%	

5	%	

18	%	

Fuel	taxes	3.9	bln	

Vat	on	fuel	2.0	bln	

Tax	on	road	traffic	1.8	
bln	

Other	0.5	bln	

VAT	on	car	sales	and	
other	(est.)	1.9	bln	
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ENERGY	AND	TRANSPORT		
RELATED	TAX	REVENUE’S	SHARE		
IN	SWEDEN	IS	EUR	12		BN	=	15%	
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Tax	revenue	vs.	energy	taxes	in	Norway	

19	%	

34	%	19	%	

28	%	

Gasoline	du)es;	0.6	bln	

Diesel	du)es;	1.1	bln	

CO2	du)es	on	
petroleum	products;	0.6	
bln	

Electricity	consump)on	
taxes;	0.9	bln	
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DIRECT	ENERGY	TAXES	PLAY	A	
MINOR	ROLE	IN	THE	TOTAL	

NORWEGIAN	TAX	REVENUE,	DUE	TO	
SIGNIFICANT	TAXES	FROM	THE	OIL	

PRODUCING	INDUSTRY	
Energy	taxes	EUR	3.2	billion	
Tax	revenue	in	2015	was	EUR	106	billion	
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Tax	revenue	in	the	Norwegian		
transport	sector	2015	EUR	5.6	billion	(excl.	VAT)	

34	%	

19	%	2	%	
11	%	

19	%	

11	%	
4	%	

New	car	registra)on	Fees;	1.9	
bln	

Annual	car	fee;	1.1	bln	

Used	car	registra)on	fees;	0.1	
bln	

Gasoline	du)es;	0.6	bln	

Diesel	du)es;	1.1	bln	

CO2	du)es	on	petroleum	
products;	0.6	bln	

Duty	on	Lubricants	and	other	
mineral	oils;	0.2	bln	
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DIRECT	ENERGY	AND	TRANSPORT	
RELATED	TAX	REVENUE’S	SHARE		
IN	NORWAY	IS	EUR	6.5	BN	=	6%	



RE	Poten)al	 RE	in	the	Nordics	 RE	Incen)ves	 Nordic	energy	market	 Electricity	2030	 Heat	Energy	2030	 Summary	electricity	+	heat	 St1	role	Home	 Road	Transport	 Appendix	

St1	Energy	Outlook	–	sources	of	informa)on	
BP	Energy	Outlook	2016,	2014	

ExxonMobil:	Outlook	for	energy	2016	

Center	for	Climate	and	Energy	Solu)ons	

Öljy-	ja	biopolcoaineala	ry,	Taloudellinen	)edotustoimisto:	
Aarre	maan	syvyyksistä	

Toyota	

Energiläget	2014,	Statens	Energimyndighet	

Värmemarknad.se	

Svebio.se	

SvenskEnergi.se	

Miljömagasinet.se	

VindkraNbranschen.se	

Ekonomifakta.se	

Scenarier	över	Sveriges	Energisystem,	Statens	Energimyndighet	

Skaceverket.se	

Trafikverket.se	

SCB.se	

Transportsyrelsen.se	

2030.se	

Trafa.se	

Fossilfrihet	på	väg	(regeringen.se)	

Energimyndigheten.se	

SSB;	Statsregnskapet	

SSB;	Energi	balansen	

SSB;	Produksjon,	import,	eksport	og	forbruk	av	elektrisk	kraN	

SSB;	Landskogs	takseringen	

Energiläget	2014,	Statens	Energimyndighet	

SSB;	Husholdninger	(prosent),	ecer	oppvarmingsutstyr,	)d	og	
sta)s)kkvariabel	

SSB:	Necoproduksjon	av	�ernvarme	fordelt	på	varmesentraler		

Report:	BærekraNig	skogbruk	I	Norge;	Tomter	&	Dalen;	2014	

NVE		

Transport	økonomisk	ins)tuc		

StatgraN	

Työ-	ja	elinkeinoministeriö	

Teknologian	Tutkimuskeskus	VTT	

Pöyry	Finland	Oy	

Tilastokeskus	

Energiateollisuus	ry	

Öljy-	ja	biopolcoaineala	ry	

North	European	Oil	Trade	Oy	

Fingrid	Oyj	

Luonnonvarakeskus	Luke	

Metsäteollisuus	ry	

Liikenne-	ja	vies)ntäministeriö		

Transport	emissions	rising	(EEA,	2015b)	

Integrated	Fuels	and	Vehicles	Roadmap	to	2030+,	Roland	
Berger	

VTT	Research	Report	VTT-R-00752-15	

	

hcp://www.asrc.albany.edu/people/faculty/perez/Kit/pdf/a-
fundamental-look-at%20the-planetary-energy-reserves.pdf	
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