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The	timing	could	hardly	have	been	better.	Right	now,	the	

energy issue and – not least – the price of electricity are 

on	everyone’s	lips.	Suggestions	for	energy-smart	me-

asures	is	a	recurring	theme	in	the	headlines	and	social	

media,	and	this	spontaneous	popular	education	is	bea-

ring	fruit.	Electricity	use	has	fallen	by	about	10	per	cent	

compared	with	previous	years.	The	question	is,	though,	

how	many	of	these	emergency	savings	measures	will	

last?	Will	we	stop	saving	electricity	when	prices	stop	be-

ing	so	extreme?	

This	strategy	is	not	about	scrimping	and	saving.	It	is	

about	making	energy	use	more	efficient	with	lasting	

results,	without	compromising	quality	of	life.	It	largely	

concerns	use	of	smarter	technology	and	heightened	au-

tomation,	making	us	use	energy	when	we	actually	really	

need	it.	Leaving	lights	on	in	empty	rooms,	and	having	

fans running at full power at night in factories when 

nobody	is	at	work,	is	of	no	benefit	to	anyone.	

This	is	the	fifth	strategy	prepared	by	Fossil-Free	

Sweden	together	with	various	companies	in	the	value	

chain,	and	in	dialogue	with	academia.	The	29	entities	

endorsing	this	strategy	span	energy-intensive	compa-

nies,	to	energy	firms	and	housing	enterprises.	Common	

to all of our strategies is that they show how policies 

can	facilitate	and	accelerate	implementation	of	the	22	

roadmaps	for	fossil-free	competitiveness	developed	

by	the	business	sector	within	the	Fossil-Free	Sweden	

framework.	More	efficient	use	of	resources	is	pivotal	for	

competing	while	making	production	more	sustainable	

at	the	same	time.	

The	challenges	facing	the	business	sector	are	immense.	

Electricity	consumption	in	industry	will	almost	need	to	

double	already	by	2030	to	avoid	losing	momentum	in	

implementing	the	roadmaps.	This	is	why	all	fossil-free	

energy	sources	are	needed	to	achieve	this,	in	combina-

tion	with	energy	efficiency	improvements.	Unfortuna-

tely,	improving	energy	efficiency	plays	a	minor	role	in	

the	debate,	despite	it	often	being	the	cheapest,	fastest	

and greenest way of freeing up electricity for the rapid 

expansion of industry.

However,	within	the	OECD’s	expert	body,	the	Internatio-

nal	Energy	Agency	(IEA),	improving	energy	efficiency	

plays	a	prominent	role.	In	their	scenario,	improving	en-

ergy	efficiency	is	the	single	most	important	measure	for	

limiting	the	global	temperature	increase	to	1.5	degrees.	

It	is	greater	than	all	production	from	wind	power,	nucle-

ar	power	and	hydroelectric	power	combined	by	2050.	

In	our	strategy,	we	have	opted	to	be	more	cautious	to	

avoid	a	discussion	about	various	potentials.	Rather,	we	

want	to	focus	on	the	policy	instruments	that	present	

tremendous	opportunities	for	speeding	up	energy	ef-

ficiency	improvements	in	Sweden.	Our	proposals	for	

policy	instruments	can,	combined,	free	up	about	10	

per	cent	of	total	energy	use	by	2030,	and	around	14	

TWh	of	electricity,	which	is	equal	to	the	annual	output	

of	both	the	Ringhals	nuclear	reactors,	or	300	offshore	

wind	turbines.	

We	hope	this	will	pique	your	interest	in	energy	efficiency	

improvements	and	that	our	strategy	will	provide	a	better	

understanding	of	where	and	how	energy	efficiency	im-

provements	can	be	made	in	Sweden.	

Wishing	you	an	energising	read,	

Svante Axelsson

Nationell	samordnare,	Fossilfritt	Sverige

Foreword
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which	support	the	strategy	as	a	whole,	but	not	necessarily	all	individual	wordings	and	proposed	actions.
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Roadmaps for fossil free 
competitiveness

22 roadmaps 
for fossil-free 
competitiveness

CEMENT 
INDUSTRY

AGRICULTURAL 
SECTOR

STEEL INDUSTRY
MINING AND 
MINERALS 
INUSTRY

CONCRETE 
INDUSTRY

AVIATION 
INDUSTRY

SKI RESORT 
SECTOR

DIGITALISATION 
CONSULTANCY 

 INDUSTRY

FOOD RETAIL 
SECTOR

HEATING SECTOR
HEAVY ROAD 

HAULAGE
MARITIME 
SECTOR

AGGREGATES 
INDUSTRY

CONSTRUCTION  
AND CIVIL 

ENGINEERING 
SECTOR

FAST-MOVING 
CONSUMER 

GOODS 
INDUSTRY

ELECTRICITY 
SECTOR

RECYCLING 
SECTOR

FOREST SECTOR

AUTOMOTIVE 
INDUSTRY

LIGHT VEHICLES

PETROLEUM AND 
BIOFUEL 

INDUSTRY

AUTOMOTIVE 
INDUSTRY 

HEAVY VEHICLES
GAS SECTOR

In	the	roadmaps	for	fossil-free	competitiveness,	22	sectors	demonstrate	how	

they	contribute	to	Sweden	reaching	its	climate	neutrality	target	by	2045.	

Together,	they	also	show	the	areas	in	which	decisive	action	is	needed	for	the	

success	of	the	transformation	and	to	sharpen	competitiveness.	Fossil	Free	

Sweden	is	therefore	developing	horizontal	strategies	together	with	actors	in	

relevant	value	chains	to	untangle	the	knots	and	show	the	way	forward.	This	

strategy	for	efficient	use	of	energy	and	power	is	Fossil	Free	Sweden’s	fifth	

strategy.	The	previous	strategies	are	the	strategy	for	a	sustainable	battery	

value	chain,	the	hydrogen	strategy,	the	bioenergy	and	bio-based	feedstock	

in	industry	transition	strategy,	and	the	finance	strategy.		
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The	sectors’	roadmaps	for	fossil-free	competitive-

ness	describe	a	way	forward	for	climate	transition	in	

Sweden.	Many	of	the	industrial	processes	that	have	

previously	needed	fossil	fuels	are	now	to	be	made	part-

ly	or	fully	climate-neutral	through	electrification.	New	

industries	are	also	being	established	in	Sweden,	often	

attracted	by	access	to	relatively	inexpensive	and	fos-

sil-free	electricity.	The	transport	sector	is	also	under-

going	electrification	at	an	accelerating	pace.	All	in	all,	

this	is	positive	for	Sweden,	and	the	climate	transition	

will	mean	new	jobs,	increased	competitiveness	and	a	

better	work	environment	and	health.	

The	climate	transition	is	largely	a	transition	within	en-

ergy,	and	greater	access	to	fossil-free	electricity	will	be	

needed to secure Sweden’s future welfare. Forecasts 

vary,	but	many	indicate	a	doubling	of	current	electricity	

consumption,	and	an	increase	in	the	power	need	by	

around	50	percent.

Energy efficiency should be seen as a climate 

 action, even if the efficiency enhancement is 

within fossil-free energy, because:

1. The	fossil-free	transition	of	the	industrial	and	

transport	sectors	will	require	a	great	deal	of	

 energy,	especially	electricity,	so	the	energy	freed	
up	will	in	practice	contribute	to	phasing	out	fossil	

fuels	in	the	industrial	and	transport	sectors,	and

2. fossil-free	energy	that	is	not	used	in	Sweden	

can force out fossil electricity and fuels in 

	neighbouring	countries.

Efficient	and	flexible	use	of	energy	thus	plays	a	crucial	

role	both	in	the	climate	transition	and	in	the	current	situ-

ation	of	extreme	and	unpredictable	energy	prices.	

The	purpose	of	this	strategy	is	to	demonstrate	how	

more	efficient	use	of	energy	contributes	to:

• Energy	going	farther,	which	means	that	the	transi-

tion can go faster than if the higher need for electri-

city	in	particular	is	fulfilled	by	new	generation	alone.	

• Facilitating	implementation	of	the	roadmaps	and	in-

creasing	the	competitiveness	of	industry	through	the	

fossil-free	transition.

• Curbing	energy	prices.

• Improving	Sweden’s	self-sufficiency.

• Improving	resilience	ahead	of	future	crises.

Energy	efficiencies	are	constantly	being	made	and,	

despite	population	growth	and	rising	GDP,	Sweden	has	

not	increased	its	energy	consumption	since	the	1970s.	

However,	most	studies	show	that	there	are	still	tremen-

dous	opportunities	for	profitable	investments	in	energy	

efficiency.	The	strategy	shows	what	can	be	achieved,	and	

what	is	needed	for	it	to	happen.	It	is	quite	possible	to	

free	up	a	substantial	proportion	of	today’s	energy	use	in	

just	ten	years	or	so,	with	lower	energy	prices	as	a	result.	

However,	for	this	to	happen,	active	efforts	are	needed	to	

eliminate	the	market	failures	that	exist	in	the	area. 

Efficient use of energy and power

More	efficient	use	of	electricity	in	existing	industries	and	

property	holdings	is	the	quickest	way	to	free	up	power	

to	establish	new	industries	and	build	residential	areas.	

More	efficient	use	of	energy	can	also	make	us	more	

self-sufficient	and	less	dependent	on	other	countries,	

reducing	the	vulnerability	of	both	companies	and	indivi-

dual households.

The	focus	of	this	strategy	is	the	efficient	use	of	ener-

gy	and	power,	which	is	not	the	same	as	energy	saving.	

Rather,	it	concerns	maximising	the	benefit	of	energy	

used	(energy	efficiency),	shifting	electrical	power	in	

time	to	reduce	bottlenecks	in	electricity	grids	and	gene-

ration	(flexibility)	and	utilisation	of	residual	energy	(en-

ergy	efficiency).	Even	if	there	is	a	good	energy	supply	in	

the	country	or	the	area	as	a	whole,	there	may	still	be	a	

power	shortfall	in	some	places.	

This	strategy	focuses	on	the	areas	of	power	and	flexibility,	

the	housing	and	services	sectors	and	the	industrial	sector.
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Assessments of potential in the strategy

In the strategy, it is estimated that, at minimum, 

an efficiency improvement equalling 34 TWh, or 9 

percent of energy consumption in 2020, is possible 

to achieve in Sweden by 2030. Of this, approxima-

tely 14.5 TWh is electricity, 9.5 TWh district heating 

and around 10 TWh efficiency improvements within 

various fuels. An efficiency improvement of 14.5 

TWh of electricity by 2030 could equal just over 30 

percent of the estimated need for new electricity 

by the same year. 

In	the	strategy,	aggregated	assessments	of	potential	

through	2030	are	made	based	on	what	ought	to	be	fea-

sible	to	implement	at	minimum,	provided	that	sufficient	

policy	instruments	are	introduced.	The	strategy’s	assess-

ments	are	thus	relatively	cautious	and,	when	drawing	

up	the	strategy,	the	need	for	relevant	policy	instruments	

has	been	prioritised	ahead	of	precise	efficiency	potenti-

als.	It	is	probably	quite	possible	to	achieve	significantly	

larger	efficiency	improvements.	

Flexibility potential

Sweden	has	a	surplus	of	electricity	on	an	annual	basis	

and	generates	more	electricity	than	is	used	in	the	coun-

try.	However,	the	electricity	grids	are	not	capable	at	all	

times	of	transmitting	electricity	from	where	it	is	gene-

rated to where it is needed. Actions that shift electri-

city	usage	in	time,	from	hours	to	days,	are	known	as	

flexibility.	Flexibility	can	free	up	power,	leading	to	more	

efficient	use	of	existing	grids	and	a	reduced	need	to	

expand	electricity	grids.	Electricity	grids	need	to	be	di-

mensioned	to	cope	with	higher	electricity	consumption	

in	the	future,	but	they	also	need	to	be	used	smarter	and	

more	effectively.

The	assessment	of	flexibility	potential	made	in	this	stra-

tegy	should	be	seen	in	light	of	the	uncertain	and	incom-

plete	basis	of	research	currently	available.	The	potential	

is	considerable,	however.	In	Gothenburg	alone	it	is	es-

timated	that	flexibility	can	free	up	100	MW	(=0.1	GW),	

equalling	the	need	of	a	small	municipality	such	as	Par-

tille	or	Enkoping.	In	order	to	truly	harness	the	potential,	

clear	incentives	and	greater	knowledge	are	needed.

Flexibility potential 2030 3.5 GW

Electric cars
0.5 GW

Services
0.5 GW

Industry
1 GW

Real estate
1.5 GW

In the strategy, flexibility potential for electricity 

through 2030 is estimated to be at least 3.5 GW, 

of which 1.5 GW in residential buildings, 0.5 GW in 

premises and service, 1 GW in industry and 0.5 GW 

in electric vehicles.

It	should	be	possible	to	free	up	part	of	the	potential,	not	le-

ast	for	households,	very	swiftly	through	behavioural	chang-

es	and	smart	control	of	equipment.	For	example,	properties	

act	as	large	heat	reservoirs	and	retain	their	temperature	for	

some	time	after	active	heating	has	been	switched	off.	Pro-

perties	with	electric	heating	therefore	become	flexibility	re-

sources	in	electricity	grids.	With	simple	equipment	for	smart	

heating	system	control,	this	can	be	solved	automatically.	

In	industry,	conditions	for	flexibility	measures	vary.	Some	

types	of	industries	are	already	participating	in	flexibility	

measures	today,	not	least	the	pulp	and	paper	industry.	

There	is	also	potential	in	other	parts	of	industry,	such	as	

the	cement	industry	and	data	centres,	and	eventually	

with hydrogen storage. 

Drawing	on	lessons	learned	from	other	technological	

shifts	and	the	current	direction	set	by	the	EU,	it	is	re-

asonable	to	assume	relatively	rapid	growth	in	electric	

cars’	contribution	to	flexibility	potential	until	2030.	It	

is	estimated	that	if	60	percent	of	the	car	fleet	consists	

of	electric	cars,	there	is	battery	capacity	of	14–114	GW,	

which	is	four	times	greater	than	the	highest	power	need	

in winter for the whole of Sweden.
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Efficiency potential in apartment blocks

The	strategy	estimates	that	apartment	blocks	should	be	

able	to	free	7.5	TWh	of	district	heating	and	0.5	TWh	of	

electricity	by	2030.	Actions	with	high	energy	efficiency	

potential	for	apartment	blocks	are	smarter	heating	sys-

tem	control,	more	efficient	water	taps	and	nozzles	and	

adjustment	of	ventilation	systems.

A	large	proportion	of	the	stock	of	apartment	blocks	is	

considered	to	have	extensive	renovation	needs	and	a	

slow	renovation	rate.	In	renovations,	measures	for	more	

efficient	energy	use	are	also	usually	carried	out,	such	as	

replacing	windows	and	ventilation	systems.	However,	

most	buildings	that	are	renovated	move	up	only	one	or	a	

couple	of	energy	classes,	which	could	be	remedied	with	

more	forceful	policy	instruments.	Renovations	need	to	be	

carried out with due care so as not to cause rent increa-

ses	that	would	force	tenants	of	small	means	to	move	out.

Efficiency potential in houses

There	is	tremendous	energy	efficiency	potential	in	

Sweden’s	two	million	or	so	houses.	With	current	electri-

city	price	levels,	it	might	be	reasonable	to	assume	that	

more	measures	will	be	implemented	than	before,	while	

developments	ahead	are	very	uncertain	with	reduced	

margins	for	many	households,	which	affects	their	ability	

to	invest	in	profitable	efficiency	improvements.	This	stra-

tegy	therefore	makes	the	relatively	cautious	estimate	that	

8	TWh	electricity	could	be	released	by	2030.	

Efficiency potential of homes and premises 19 TWh
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8 TWh electricity

Apartment blocks 8 
TWh (7.5 district heating 

and 0.5 electricity)

Service and 
premises 3 
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(2 TWh 
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heating 
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electricity)

Efficiency potential of industry 15 TWh

Process heat
8 TWh

Machinery 
 operation
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O
th
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W
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Measures	with	the	greatest	energy	efficiency	potential	

in	houses	are	also	smarter	heating	system	control,	more	

efficient	water	taps	and	nozzles	and	also	extra	insulation	

of attics. 

Besides,	around	173,000	houses	are	still	heated	with	di-

rect-acting	electric	heating,	which	is	very	inefficient	and	

expensive.	If	holiday	homes	are	included,	the	number	

is	even	higher.	Installing	new	hot	water	central	heating	

systems	in	an	existing	house	is	a	costly	and	sweeping	

measure.	From	an	energy	system	perspective,	it	would	

be	beneficial	if	this	were	done,	but	it	is	rarely	profitable	

for	the	individual	home	owner.	Installing	air-to-air	heat	

pumps	could	be	a	more	profitable	option.	

 

Efficiency potential in premises 

Premises	and	service	are	a	more	heterogeneous	group	

than	homes,	and	include	offices,	store	premises	and	

schools.	Knowledge	of	energy	use	and	efficiency	poten-

tials	is	also	lower	in	this	sector.	Yet,	the	strategy	neverth-

eless	estimates	that	efficiencies	equalling	3	TWh	by	2030	

are	feasible,	of	which	2	TWh	is	district	heating	and	1	TWh	

electricity.	Energy	efficiencies	in	premises	are	generally	

more	difficult	to	implement	because	they	encompass	

many	different	types	of	buildings	and	operations	in	

which	incentives	for	efficiency	improvements	are	divided	

between	property	owners	and	tenants.	

Efficiency potential in industry

More	efficient	use	of	energy	in	industry	can	often	cut	

emissions	immediately,	as	fossil	energy	is	still	used	in	

many	processes.	However,	there	data	is	often	lacking	

and	it	is	therefore	difficult	to	appraise	the	energy	effi-

ciency	potential.	The	European	Commission	estimated	

in	2021	the	possible	profitable	efficiency	potential	of	just	

over	31	TWh	for	the	industrial	sector.	

In	view	of	the	uncertain	basis,	in	this	strategy	a	more	

cautious	assessment	is	made	–	that	15	TWh	should	be	

possible	to	free	up	from	the	industrial	sector	by	2030,	of	

which	8	TWh	could	consist	of	process	heat	and	5	TWh	

of	electricity.	However,	the	assessment	of	the	potential	

does	not	take	account	of	overarching	systemic	aspects	

–	measures	that	look	at	an	entire	process	and	make	

sweeping	efficiency	improvements	and	changes.	That	

area	probably	holds	the	greatest	potential,	but	is	even	

more	diverse	and	difficult	to	assess	depending	on	the	
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industry.	Policy	instruments	should	also	be	designed	to	

take	account	of	these	types	of	measures.	

Action plan

Although	the	high	energy	prices	of	late	have	increased	

interest	in	energy	efficiency	measures,	a	holistic	app-

roach	is	lacking	and	knowledge	levels	are	still	inadequ-

ate.	There	is	therefore	a	need	to	review	and	supplement	

policy	instruments	within	energy	efficiency	to	accelerate	

developments.	

The	assessment	in	this	strategy	is	that	current	policy	

instruments	do	not	provide	sufficient	incentives	for	sus-

tainable	energy	efficiency	improvements.	The	Swedish	

Energy	Agency	estimates	that	Sweden’s	target	of	50	per-

cent	more	efficient	use	of	energy	in	2030	than	in	2005	

will	not	be	achievable	with	current	policy	instruments.	

The	EU	is	also	expected	to	tighten	its	energy	efficiency	

targets,	which	will	require	further	efforts	by	Sweden.	

The	most	forceful	proposal	in	this	strategy	that	is	ex-

pected	to	have	a	major	effect	in	terms	of	giving	greater	

impetus	to	energy	efficiency	in	Sweden	is	the	introduc-

tion	of	a	new	energy	efficiency	programme.	Previous	

programmes	have	been	directed	at	energy-intensive	

industries,	while	the	proposal	in	this	strategy	has	a	bro-

ader	scope.	Participation	in	the	programme	is	proposed	

to	be	voluntary	and	include	a	market-based	auction	sys-

tem	to	reduce	electricity	use	among	the	affiliated	actors	

and	their	customers.	The	energy	efficiency	programme	

would	help	to	reduce	the	use	of	electricity,	reduce	the	

price	of	electricity	and	at	the	same	time	contribute	to	

achieving	the	Swedish	energy	efficiency	target	by	2030	

and	expected	EU-level	targets.	

One	possibility	to	finance	the	energy	efficiency	pro-

gramme	could	be	to	reserve	part	of	Svenska	Kraftnät’s	

surplus	from	capacity	charges.	However,	before	a	re-

asonable	assessment	of	revenues	for	2023	has	been	

made,	it	is	difficult	to	determine	the	size	of	the	surplus.	

In	the	strategy	it	is	nevertheless	considered	likely	that	

relatively	substantial	electricity	price	fluctuations	will	

persist,	which	will	lead	to	a	surplus	that	could	be	used	to	

finance	energy	efficiency	measures.	This	is	not	possible	

on	the	basis	of	current	EU	regulations,	but	in	light	of	the	

current	energy	landscape	in	Europe	and	Commission	

communication	of	18	May	2022	on	short-term	energy	

market	interventions	and	long-term	improvements	to	

the	electricity	market	design,	in	this	strategy	the	condi-

tions	are	considered	to	be	relatively	decent.

In	order	to	facilitate	and	enable	implementation	of	the	

roadmaps,	Fossil	Free	Sweden	lists	below	priority	pro-

posals	from	the	strategy	for	more	efficient	use	of	ener-

gy,	electricity	and	power.	An	in-depth	and	complete	list	

of	all	proposals	is	presented	in	Chapter	6.1.

Priority proposals

• The	Government	should	commission	the	Swedish	

Energy	Agency	with	designing	an	energy	efficiency	

programme	that	also	includes	a	market-based	auction	

system	to	reduce	the	use	of	electricity	and	power.	The	

programme	should	run	until	the	end	of	2030,	and	may	

for	example:		

 - be	open	to	companies,	including	property	owners,	

with	average	annual	energy	consumption	excee-

ding	28	GWh	and	which	in	the	proposal	to	revise	

the	Energy	Efficiency	Directive	shall	introduce	an	

energy	management	system,

 - be	open	and	link	to	participating	property	owners	

within	existing	networks	such	as	BeLok,	BeBo	and	

BeSmå,	

 - be	open	to	energy	companies	and	aggregators,	

 - exempt	participating	actors	from	supervision	in	

terms	of	the	Environmental	Code’s	energy	requi-

rements	on	the	rational	use	of	energy,	

 - include	platforms	for	networking	between	the	

participating	actors,	

 - include	the	possibility	to	apply	for	planning	sup-

port	for	detailed	preliminary	studies	for	invest-

ments	in	energy	efficiency	measures,

 - include	reverse	auctions	for	energy	efficiency	

measures	in	which	the	repayment	period	exceeds	

three years.

 - an	initial	auction	round	is	proposed	to	be	directed	

at	actors	in	electricity	areas	3	and	4	with	the	aim	of	

freeing	up	5	TWh	of	electricity.	Within	the	bounds	

of	the	Emergency	Regulation,	Svenska	Kraftnät	may	

apply to the Swedish Energy Markets Inspectorate 

to	use	part	of	the	surplus	from	the	capacity	charges	

in	2023	to	finance	this	first	auction	round.
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• The	Government	should	commission	the	Swedish	

Energy	Agency	with	investigating	the	possibilities	of	

long-term	funding	of	a	new	energy	efficiency	pro-

gramme.	The	commission	is	proposed	to	include	ex-

ploring	the	possibilities	of	reserving	some	of	Svenska	

Kraftnät’s	surplus	from	capacity	charges	if	these	are	

forecast	to	be	high	in	the	coming	years	also.	

• The	Government	should	include	energy	efficiency	as	a	

climate	action	and	commission	relevant	agencies	with	

incorporating	(more	types	of)	energy	efficiencies	in	

existing	climate-related	support,	such	as	the	deduc-

tion	for	green	technology,	the	Climate	Leap	and	the	

Industry Leap. 

• The	Government	should	commission	The	Swedish	

Energy	Markets	Inspectorate	and	Svenska	Kraftnät	

with	reinforcing	and	developing	well-functioning	

flexibility	markets	and	enabling	more	types	of	actors	

to participate.

• The	Government	should	introduce	measures	to	in-

centivise	property	owners	into	carrying	out	energy-ef-

ficient	renovations.	Several	options	are	available	and	

are	proposed	to	be	implemented	in	two	steps:		

 - Step	1:	Reintroduce	the	previous	“Aid	for	energy	

efficiency	in	apartment	blocks”.	The	aid	was	gran-

ted	for	additional	costs	for	energy	efficiencies	that	

improved	the	energy	performance	of	a	building	by	

at	least	20	percent,	and	was	financed	with	funds	

from	the	EU	recovery	package	available	between	

2021	and	2027.	Small	enterprises	could	obtain	a	

maximum	of	50	percent	of	the	basis	eligible	for	

the	aid,	medium-sized	enterprises	up	to	40	per-

cent	and	large	enterprises	up	to	30	percent.	The	

basis	for	assessing	the	support	must	be	technolo-

gy-neutral.

 - Step	2:	In	order	to	secure	long-term	conditions	

for	property	owners’	work	on	energy-efficient	

renovation,	the	Government	should	commission	

the	Swedish	National	Board	of	Housing,	Building	

and	Planning,	in	consultation	with	the	Swedish	Tax	

Agency,	with	investigating	and	submitting	propo-

sals regarding how a tax reduction corresponding 

to	the	above	aid	levels	could	be	designed	to	pro-

vide	continued	incentives	for	the	energy-efficient	

renovation	of	apartment	blocks	after	2027.	

• The	Government	should	extend	the	period	during	which	

the	tax	deduction	for	home	repairs,	conversion	and	ex-

tension	may	be	used,	for	example	three	years,	making	

the	maximum	amount	of	the	deduction	SEK	150,000.	

The	deduction	should	also	be	extended	to	include	de-

ductions	for	advisory	services	and	energy	audits	of	pro-

perties	and	installing	smart	control	systems.		

• The	Government	should	extend	the	investment	grant,	

announced	in	the	2023	Budget	Bill,	for	conversion	of	

heating	systems	and	renovation	of	houses	with	di-

rect-acting	electric	heating	or	gas	heating.	It	should	

be	possible	to	apply	for	the	aid	over	a	proposed	peri-

od	of	five	years,	and	it	should	also	include	properties	

that	are	still	heated	by	oil-fired	boilers.	

• The	Government	should	commission	the	Swedish	

Agency	for	Economic	and	Regional	Growth	and	the	

Swedish	Energy	Agency,	within	the	bounds	of	the	

European	Regional	Development	Fund	(ERDF),	with	

jointly	continuing	to	support	small	and	medium-sized	

enterprises	financially	and	in	terms	of	know-how	with	

automation	and	energy	efficiency	improvements.	The	

Government	should	also	supplement	the	commission	

with support for the regions in order to facilitate the 

co-financing	required	by	ERDF.	Lessons	drawn	from	

the	previous	programmes,	the	Robot	Leap	and	the	

National	Regional	Fund	Programme,	should	be	put	to	

use	in	designing	the	joint	commission.	
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1. Introduction
Sweden and the world at large are in the midst of a dra-

matic transition. It has long been clear that fossil fuels, 

which have provided the world with energy, and around 

which economies and infrastructure are built, need to 

be phased out to avoid destroying the climate. Depen-

dence on fossil fuel is also a security risk – a fact that has 

been made clear by Russia’s invasion of Ukraine. Europe 

and the EU must now, in a very short space of time, free 

themselves of dependence on Russian fossil energy. 

Rocketing prices of natural gas and other fuels have led 

to soaring energy prices across Europe, inflation, risk of 

bankruptcies and fears that people will not be able to 

afford to heat their homes.

Energy efficiency, energy saving and time-shifting en-

ergy use – flexibility – are the fastest and simplest tools 

for reducing fossil dependence, lowering prices and 

increasing competitiveness and households’ resilience. 

Even before the price increases, there was a plethora of 

feasible and profitable measures to improve efficiency 

in energy use within all sectors in Sweden. At the price 

levels of the autumn of 2022, significantly more measu-

res will be profitable. At the same time, research clearly 

shows that profitability is not enough for energy effi-

ciency measures to actually be implemented. 

Within the framework of Fossil Free Sweden, 22 industri-

es have developed roadmaps for their fossil-free tran-

sition by 2045. When these roadmaps are put beside 

each other, they provide a plan for Sweden’s continuing 

prosperity, in which green industry generates jobs and 

tax revenues that finance common welfare. 

From the roadmaps, it is clear that many industries are 

relying on electricity for their fossil-free transition. There 

are estimates of a doubled electricity and power need 

by 2045. At the same time, there are already areas in 

Sweden where the expansion of renewable electricity 

is being slowed down by difficulties in connecting to 

electricity grids. 

In order to implement the roadmaps for fossil-free com-

petitiveness and hit the climate targets, new electricity 

generation and new electric power lines are needed. The 

period of time from the project idea to a completed per-

mit must and can be shortened. Today, the process often 

takes 10–12 years for a major power line or a wind farm. 

Several roadmaps show that the time should be halved 

to obtain more electricity. 

At the same time, a lot of electricity is used for aspects 

that do not generate any added value. Ventilation sys-

tems remain switched on in unused premises, heat from 

industrial processes is cooled instead of being used, and 

numerous houses are inefficiently heated. Estimates by 

the European Commission show that Sweden could pro-

fitably reduce its energy consumption by 17 percent by 

2030, with maintained economic development.1

The aim of this strategy is to illuminate how efficient en-

ergy usage is an enabler, since it leads to energy going 

farther and the transition going faster than if the heigh-

tened electricity need is met by new generation alone. 

Energy efficiency is thus a key in the implementation of 

the roadmaps, for greater resilience and for reduced de-

pendence on energy imports alike. The strategy shows 

what can be achieved, and what is needed for it to hap-

pen. It is perfectly possible to free up at least one tenth 

of today’s energy consumption by 2030, and this can 

also be done with economic viability, with reduced en-

ergy prices as a result. However, it requires active efforts 

from society to happen.

The strategy for the efficient use of energy and power has 

been developed on the initiative and under the leadership 

of Fossil Free Sweden. The work has been performed 

with the support of the Research Institutes of Sweden 

(RISE) and is based on retrieval of knowledge from lite-

rature, input from and discussions with the appointed re-

ference group and other stakeholders, including from the 

real estate sector, energy companies, the manufacturing 

industry, industry associations and government agencies. 

Most of the companies essentially share the overall direc-

tion and conclusions of the strategy, as listed on page 5. 

The work has obtained valuable assistance from the refe-

rence group, which consisted of: 

Anders Pousette, Swedish Energy Agency; Jenny Larsson, 

I N T R O D U C T I O N
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Schneider Electric Sverige AB; Jenny Palm, Lund Univer-

sity and Louise Ödlund, Linköping University. 

1.1. Sweden’s energy use and the price of 
electricity

Energy is a basic resource and is used for cooking, mo-

vement, heating (or cooling) homes, communication, 

entertainment and the production of goods and provi-

sion of services. 

I N T R O D U C T I O N

Figure 1   Left-hand	panel:	Sweden’s	total	energy	use	since	1970,	broken	down	by	sector.	Right-hand	panel:	Sweden’s	

electricity	broken	down	by	sector.	Housing	and	services	includes,	besides	housing,	also	public-sector	operations,	

other	service	operations,	agriculture,	forestry,	fisheries	and	construction	operations.	A	more	detailed	breakdown	of	

energy	use	in	each	sector	can	be	found	in	the	relevant	chapters	further	on	in	the	report.	 

Source: The Swedish Energy Agencyi rapporten.
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pact; many of the energy conversion processes used 

today give rise to greenhouse gas emissions. Both glo-

bally and in Sweden, energy-related processes account 

for around three quarters of greenhouse gas emis-
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Figure 2   Electricity spot prices on the Nord Pool electricity exchange, monthly average, from November 2020 to 

August 2022. Note that, as these are spot prices on the exchange, VAT, taxes and fees for the end consumer will be 

added, which vary from country to country. Northern Sweden and Norway have maintained low prices, while the 

 price increases in all other regions, at most in the UK. Source: Nord Pool. 

Energy prices, not least for electricity, are lower in 

Sweden than in many comparable countries, which is a 

reason why Sweden has large-scale, energy-intensive 

industry. Also, fossil-free electricity generation attracts 

industries, data centres and other investors who are 

concerned with their carbon footprint. 

Even before Russia invaded Ukraine, it began to cut 

down on gas deliveries to Europe and the price of natu-

ral gas rose. In August 2022, Russia completely turned 

off the gas supply through the Nordstream pipeline, 

which has led to record-high electricity prices. The si-

tuation has been aggravated by factors such as a hot 

summer, with heightened use of air conditioning, and 

problems with French nuclear power.

Europe’s electricity markets are interconnected both 

physically and financially, and high prices in one area 

therefore spread to neighbouring areas. Furthermore, 

like in many other markets, marginal pricing is used in 

the electricity market. This means that the most expen-

sive type of power – or the last generated unit for which 

buyers are willing to pay – determines the price for all 

electricity generation. When the price of natural gas 

increases, it is also more expensive to the run gas power 

plants that generate electricity, and this then determines 

pricing for the entire electricity market.

Energyforsk commissioned a simulation of the pro-

gression of the price of electricity if Europe reduced its 

electricity consumption by 10 percent. This would, all 

else equal, halve electricity prices in southern Sweden 

compared with prices in August 2022.4 Even if electri-

city consumption only decreases in southern Sweden 

and by as little as 5 percent, this would result in a SEK 

0.40/kWh lower electricity price in those price areas 

according to the same analysis. In the autumn of 2022, 

electricity use in southern Sweden has already declined 

by around 10 percent. Further analyses commissioned 

by Energiforsk on behalf of Fossil-Free Sweden show 

that if electricity use declines by a further 10 percent in 

southern Sweden, this could give a reduction in the price 

of electricity of SEK 0.32/kWh in the winter of 2023/24. 

This is a drop of 38 percent from the expected price le-

vel for the period, with electricity use at the same levels 

as at the turn of 2022/23.

I N T R O D U C T I O N
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1.2. Market failure – profitable 
 investments fail to transpire

Most studies show tremendous opportunities for profi-

table investments in energy efficiency in Sweden. Argu-

ments against many policy instruments in this field are 

therefore that these do not generate any additionality 

and that the measures would have been implemented 

even without policy instruments. However, neither bu-

sinesses nor individuals can carry out everything that is 

economically profitable – and what is ‘profitable’ is not 

always clear, see Chapter 1.4. Numerous studies both in 

Sweden and internationally show why energy efficiencies 

that ought to be profitable nevertheless fail to transpire.5

As an example, a private individual who owns an unreno-

vated house from the 1970s can save money by installing 

extra insulation and replacing windows. However, this 

requires the owner to seek out measures to improve en-

ergy efficiency and read up on insulation materials and 

u-values. It takes time and requires capital – which might 

have to be borrowed from the bank. 

There are also restrictive factors at industrial compa-

nies, in terms knowledge, capabilities and capital, for 

example. Energy efficiency improvements often require 

capital and therefore compete with other investments. 

Required return is often high at companies, and so ef-

ficiency improvement measures with a payback period 

exceeding two to three years are not implemented. 

In large-scale production processes, making small, ong-

oing efficiency improvements is possible, but to make a 

big difference it might be necessary to replace most of 

the machinery. This involves production stoppages, a risk 

of production losses in the running-in process for new 

equipment, staff training and much more. Such changes 

are usually only made when the equipment has to be re-

placed anyway, and sometimes with decades in between. 

In other cases, it might be one organisation that has the 

resourcefulness to carry out energy efficiency measures, 

but another that benefits from the results. 

There are studies clearly showing the link between cli-

mate actions and positive health effects, which also rein-

forces the benefits of energy efficiency measures for so-

ciety. Burning fossil fuels often generates emissions and 

air pollution that are harmful to health, causing illness 

and premature death. Globally, 3.6 million premature 

deaths per year can be attributed to air pollution cau-

sed by fossil fuels.6 Reducing emissions can thus have 

a direct impact on human health, with reduced health-

care costs as a result. This is often difficult to quantify, 

however, which is a reason why it is challenging to get 

efficiency improvements of benefit to society into place. 

Better ventilation in schools and workplaces can boost 

learning and productivity, but the effect is difficult to 

measure. The same applies to benefits such as reduced 

noise, particulate emissions and so on. 

A lack of knowledge about the potential measures and 

their effects is also a reason why many efficiency impro-

vements are not made. In cases where there are gains 

for the public economy, but insufficient incentives for 

the individual, the state should bridge the gap through 

policy instruments. Numerous energy efficiency measu-

res fail to transpire due to market failures, and in order 

to free up energy for industrial conversion and improved 

resilience, policy instruments are needed to remedy this.

1.3. Electrification a key to reducing 
 emissions

Around one third of Sweden’s greenhouse gas emissions 

come from industry, one third from transport and the rest 

from agriculture, electricity and district heat generation, 

works machinery and other sources, as illustrated in Figu-

re 33. Since 1990, there has been a substantial reduction, 

of 35 percent, thanks to efficiency improvements, the 

transition to renewable energy, expansion of district hea-

ting systems and partially halted growth in parts of indu-

stry, such as in the pulp and paper sector. Yet, emissions 

still amount to 46.3 million tonnes of carbon dioxide equi-

valents annually and much work remains to be done.

In industry, fossil fuels are used to make iron and steel, at 

refineries, in food production, cement production and so 

on. Many of these processes can be partly or fully clima-

te-neutral through electrification, as shown in the road-

maps for fossil-free competitiveness. The Hybrit project 

is aimed at replacing the coke-dependent blast furnace 

process with direct reduction using hydrogen. The che-

micals industry is on the cusp of a similar transition, and 

one example is Project Air, in which fossil methanol will 

be made fossil-free using hydrogen and biogas. Fos-

sil-free hydrogen can be produced through electrolysis, 

I N T R O D U C T I O N
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which requires large amounts of electricity. The road-

maps for the food industry and agriculture point out 

that, in numerous heating processes, burning fossil fuels 

can be replaced by different types of electric heating, 

which can also contribute to the implementation of the 

roadmaps of many other industries within, for example, 

the manufacturing sector. In the sawmill, pulp and paper 

industry, a large volume of biofuels are burned. Through 

efficiency enhancements, the bio-based raw material 

could instead be made available to replace fossil carbon 

atoms in more advanced biofuels, textiles, steel products 

and plastics, and so on.

The transition of the transport sector is in full swing, 

and developments in electric cars have gone faster than 

most predicted a few years ago. Many heavier transports 

and works machinery are also expected to be electrified, 

as are parts of the aviation sector. 

Electrification can provide jobs and opportunities 

for people to live and work across the entire country. 

Electricity instead of fossil fuels often provides a better 

work environment for employees, more consistent pro-

duct quality and better control of processes. Electric 

cars reduce travel expenses and improve comfort. The 

climate transition is an energy transition in many res-

pects, and greater access to sustainable electricity will 

be needed to secure Sweden’s future welfare. Forecasts 

vary, but many indicate a doubling of current electrici-

ty consumption, and an increase in the power need of 

40–100 percent.7 

Energy efficiency can be seen as a climate action, even if 

the efficiency enhancement is within fossil-free energy, 

for two main reasons: The fossil-free transition of the 

industrial and transport sectors requires a lot of energy 

and, above all, a lot of electricity. This means that energy 

made available in one place will in practice help to phase 

out fossil fuels in the industrial and transport sectors. 

Also, electricity and energy can be exported. Fossil-free 

energy that is not used in Sweden can force out fossil 

electricity and fuels in the common European energy 

market and reduce climate emissions there.

1.4. Definitions, terms and limitations

Efficient use of energy

Energy	is	a	commodity	which,	according	to	the	laws	

Figure 3   Breakdown	of	emissions	in	Sweden Source: The	Swedish	Environmental	Protection	Agency.
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of	physics,	cannot	be	destroyed	but	only	converted	

between	different	forms.	The	term	‘energy	loss’	there-

fore	refers	to	energy	that	does	not	have	any	benefit	in	

a	certain	process,	usually	in	the	form	of	residual	heat.	

Electricity	is	a	high-grade	form	of	energy	that	can	be	

converted	with	great	efficiency	into	other	useful	forms	

of	energy,	such	as	movement.	

Efficient	energy	use	can	lead	to	increased	energy	use,	

for	example,	if	production	of	a	particular	product	increa-

ses	even	more.	A	production	line	with	an	output	of	1,000	

products	per	hour	is	often	more	energy-efficient	per	

unit	produced	than	one	with	an	output	of	10	products,	

but	switching	to	the	larger	line	will	of	course	increase	

the	company’s	energy	use.	In	this	strategy,	the	term	‘ef-

ficiency’	also	includes	utilisation	of	conversion	losses,	

such as residual heat. 

Electrification	often	leads	to	an	increase	in	the	efficiency	

of	a	process.	For	example,	an	electric	engine	is	much	

more	efficient	than	an	internal	combustion	engine;	

about	90	percent	of	the	energy	is	usually	converted	

into	movement	in	an	electric	engine	compared	with	

25–35	percent	in	an	internal	combustion	engine.	In	other	

words,	electrification	of	a	previously	combustion-run	

process	thus	often	means	improved	efficiency,	in	terms	

of	total	energy	use,	even	if	it	increases	electricity	use.

It	might	also	be	effective	to	increase	the	whole	of	

Sweden’s energy use if this reduces the need for (fossil) 

energy	elsewhere	in	the	world.	For	example,	there	are	

plans	to	set	up	battery	plants	in	Sweden,	which	could	

increase	energy	use	within	the	country	but	contribute	

to	cleaner	transport	systems	around	the	world.	The	spa-

ce	and	time	aspect	is	important	in	this	context.	In	the	

short	term,	there	might	be	greater	marginal	benefit	in	

exporting	fossil-free	electricity	rather	than	processing	it	

further	in	Sweden.	However,	in	order	to	achieve	a	long-

term	transition	and	at	the	same	time	increase	the	value	

added	of	Swedish	exports,	batteries	are	needed	for	the	

fossil-free	operation	of	the	transport	sector.

Energy	efficiency	is	therefore	not	the	same	as	energy	

savings.	The	complete	closure	of	a	production	line	gives	

an	energy	saving,	but	no	efficiency.	However,	switching	

to	more	energy-efficient	production	equipment	is	both	

a	saving	and	an	efficiency.	Switching	to	mass	produc-

tion	of	a	product	could	be	an	efficiency	if	less	energy	is	

needed	per	unit	produced,	but	involves	increased	ener-

gy	use	overall,	rather	than	a	saving.

Efficiency, power and flexibility

Power is defined as transmitted energy per unit of time. 

So, the term ‘power shortfall’ means that not enough 

electricity can be obtained during a certain period of 

time. Charging electric cars can provide an illustration: 

If all electric car owners in an area wish to charge their 

vehicles at the same time, it is usually the power rather 

than the energy that does not suffice. The capacity of 

electric power lines to the area does not suffice to trans-

mit enough energy in a sufficiently short space of time. 

Capacity shortages in electricity grids can occur when 

new operations wish to connect to grid areas that are 

already operating at almost maximum capacity. It is 

often a case of occasional hours during the day or even 

the year when grids are at risk of overload. If a business 

is able to time-shift its electricity use – that is, the possi-

bility of flexibility – power peaks can be avoided and the 

grid will not become overloaded.

Power shortfall thus occurs in geographically distinct 

areas. There may be good energy supply in the country 

or the area at large, yet there may nevertheless be a 

power shortfall in some localities. 

Fact box: Energy and power

Energy	is	often	measured	in	kilowatt-hours,	kWh.	The	

energy	consumption	of	the	whole	of	Sweden	is	usu-

ally	measured	in	terawatt-hours,	TWh.	1	TWh	=	1,000	

GWh	=	1,000,000	MWh	=	1,000,000,000	kWh.

Power	is	energy	per	unit	of	time.	Power	is	measured	in	

kilowatts,	kW.	Power	is	usually	mentioned	in	relation	

to	electricity.	If	an	electrical	appliance	consumes	1	kW,	

after	one	hour	of	use	it	has	consumed	1	kilowatt-hour,	

1 kWh. The whole of Sweden’s power need is usual-

ly	measured	in	gigawatts,	GW.	1	GW	=	1,000	MW	=	

1,000,000	kW.	

A	comparison	can	be	made	with	water	coming	out	of	

a	tap.	Energy	corresponds	to	the	volume	of	water	co-

ming	out	of	the	tap,	while	power	corresponds	to	the	

flow	out	of	the	tap.	

I N T R O D U C T I O N
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Fact box: A few reference numbers  

Sweden’s	electricity	use	in	2021:	140	TWh

Electricity	use	in	an	electricity-heated	detached	hou-

se:	20,000	kWh	per	year

Sweden’s highest electricity power extraction in the 

winter	of	2021/2022:	25,600	MW	

(7	December	2021,	17–18).

Power,	old	light	bulb	0.1	kW

Power,	new	LED	light	bulb:	0.016	kW

Efficient energy use is about both how much energy is 

used, and when and where it is used.

 

About the term ‘potential’

There are different types of ‘potential’ to take into ac-

count when it comes to energy and power efficiency. 

Common concepts are technical potential and economic 

potential, but what is considered technically feasible can 

vary, as can the definition and calculation of economic 

potential. All potentials are estimates based on a number 

of assumptions and, depending on the definition and ass-

umptions, different experts end up with different results. 

In this strategy, aggregated assessments of potential are 

performed concerning the energy efficiency potential 

Figure 4   Schematic	illustration	of	the	energy	system.	Image: The Swedish Energy Agency.  

that ought to be possible, at minimum, by 2030. The 

estimates are based on reasonable magnitudes rather 

than detailed appraisals of different measures. Account 

has been taken of finances, technical and practical con-

ditions and behaviour both in the areas where measures 

are needed and among those implementing them, and 

assuming that policy instruments are introduced that 

stimulate implementation of such measures.

When developing the strategy, the need for and deve-

lopment of relevant policy instruments have been priori-

tised ahead of exact efficiency potentials. The strategy’s 

assessments are therefore relatively cautious. With for-

ceful policy instruments, much greater efficiency impro-

vements are possible.

It makes no sense to use the potentials as exact predic-

tions, but they should be used as indicators of what is 

reasonable to achieve. In general, it can be ascertained 

that the potential for energy efficiency in Sweden is 

very high, and it is more important to find measures 

that realise the potential, than to determine the exact 

size of the potential.

Cost efficiency and profitability

There are different ways of calculating what a ‘profitable 

investment’ is. The calculations themselves can vary, and 

also the input parameters can vary between different 

I N T R O D U C T I O N
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calculations, and different actors also have varying requi-

rements for what is profitable or not. Finally, does it mat-

ter for whom profitability is calculated – for an individual 

actor, or for society at large? It is therefore not possible to 

unequivocally define what is profitable or cost-efficient. 

Profitability calculations are based on the cost of a mea-

sure and its energy saving. In addition, the energy price 

over the coming years is estimated to convert the energy 

saving into money. A calculation interest rate is needed, 

to translate future saving into a present value. The lifeti-

me of the measure can be significant. Many measures will 

also be much cheaper if they are done at the same time 

as others. For example, if the façade of a building has to 

be repaired anyway, the additional cost of extra insula-

tion is lower than if insulation alone were done. There are 

frequently other benefits in a measure, which are often 

difficult to put a price on. For example, if the measure 

provides a better indoor environment for residents or 

employees, or improves the organisation’s resilience and 

ability to withstand crises. At the same time, some effi-

ciency measures, particularly in industry, may be associa-

ted with new risks, which might be difficult to price.

A measure is defined as gainful for the public economy 

if the benefit to society is greater than the cost to socie-

ty. However, performing precise calculations to this end 

I N T R O D U C T I O N

Figure 5   Sweden’s	energy	use	in	relation	to	GDP	(left)	and	illustration	of	Sweden’s	road	towards	the	2030	energy	

efficiency	target.	Source: The Swedish Energy Agency
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quickly becomes very complex indeed, because nume-

rous factors that must be included that are often very 

difficult to price, such as the value of a less vulnerable 

society. At the same time, it is often the society-wide per-

spective that is most relevant in terms of energy efficien-

cy and, not least, in terms of flexibility measures. 

 

Limitations of the strategy

The energy system is often divided into supply (or pri-

mary energy), conversion and transmission, and use, as 

in Figure 7. This strategy focuses on the efficient use of 

energy, and to some extent also efficient transmission. 

Energy is used in all parts of society. This strategy focu-

ses on the industrial sector as well as housing and servi-

ces, which have several common denominators, both in 

terms of actions and actors. 

The efficiency of core industrial processes is only 

addressed at an overarching level, since they are often 

unique with completely different conditions between 

them. Core processes should however be included when 

policy instruments are designed because, here too, there 

is tremendous potential for efficiency.

1.5. Energy efficiency targets: Sweden 
and the EU

The Riksdag has decided on a target for efficient ener-

gy use stipulating that Sweden shall have 50 percent 

more efficient energy use in 2030 than in 2005. The 

target is measured as energy intensity; that is, the ratio 

between gross inland energy consumption (GIEC) and 

gross domestic product (GDP).8 The Swedish Energy 

Agency estimates that the target will not be reached, 

given that no policy instruments other than the current 

ones are introduced.

Figure	5	shows	gross	inland	energy	consumption,		final	

energy	consumption	and	GDP	in	Sweden	since	the	

1990s.	As	shown,	both	gross	inland	energy	consumption	

and	final	energy	consumption	have	fluctuated	relati-

vely	little	over	the	years,	while	GDP	has	risen.	Sweden	

has	thus	reduced	its	energy	intensity	without	notably	

reducing	its	energy	use.	In	the	2021	follow-up,	which	

concerned	2020,	Sweden	had	29	percent	lower	energy	

intensity	than	in	2005.	

There	are	also	energy	efficiency	targets	in	the	EU,	adop-

ted	in	the	Energy	Efficiency	Directive.9,	10	In	the	deve-

lopment	of	this	strategy,	negotiations	are	under	way	on	

new	targets	and	directives	–	a	raised	ambition	level	is	

expected,	initially	in	the	light	of	increased	climate	am-

bitions.	In	2022,	however,	there	have	been	demands	for	

even	more	stringent	targets	as	part	of	the	EU’s	indepen-

dence	from	Russian	energy.	The	current	EU	targets	are	

measured	as	efficiency	improvements	compared	with	

prepared	energy	use	scenarios	in	2030.	The	existing	

EU	target	in	November	2022	is	a	32.5	percent	energy	

efficiency	improvement	compared	with	a	2030	scenario	

that	was	prepared	in	2007.	

The	current	Energy	Efficiency	Directive	also	requires	

each	country	to	save	0.8	percent	of	its	final	energy	

consumption	annually	from	2021.11	Here	too,	higher	levels	

are	now	being	negotiated;	at	the	time	of	writing,	the	

European	Parliament	has	proposed	a	2	percent	annual	

energy	efficiency	improvement.

I N T R O D U C T I O N
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2. Power and flexibility
Sweden has historically had electricity grids with excess 

capacity	and	new	incoming	operations	have	enjoyed	

swift and straightforward access to electricity and power. 

However,	for	some	years	now,	population	growth	and	in-

dustrial	growth	have	caused	greater	congestion	in	electri-

city	grids.	In	parallel,	planned	improvement	initiatives	have	

been	delayed,	while	regional	and	local	electricity	gene-

ration	from	both	cogeneration	and	nuclear	power	in	the	

south	have	been	shut	down.	On	an	annual	basis,	Sweden	

generates	more	electricity	than	it	uses.	However,	the	

electricity	grids	are	not	capable	at	all	times	of	transmitting	

electricity	from	where	it	is	generated	to	where	it	is	needed.	

This	has	been	a	cause	of	fluctuations	in	the	price	of	electri-

city	between	Sweden’s	four	electricity	price	areas.

Sweden	has	a	number	of	grid	connections	with	other	

countries,	and	the	electricity	market	is	pan-Nordic	with	

connections into Europe. Through connections with 

other	countries,	Sweden	can	both	import	and	export	

electricity,	which	increases	the	stability	of	the	electricity	

system.	In	recent	years,	electricity	exports	have	increa-

sed	sharply.	In	2021	Sweden	had	net	exports	of	25	TWh12 

and	net	imports	of	electricity	of	375	hours,	which	can	

be	compared	with	the	period	2007–2011,	when	Sweden	

had	net	imports	of	2,400–5,800	hours	annually.13 The 

connections	to	other	countries	have	also	been	a	factor	

in	the	differences	between	price	areas	in	Sweden.	

During	the	wet	spring	of	2020,	for	example,	northern	

Sweden	was	flooded	with	inexpensive	Norwegian	hydro-

electric	power,	resulting	in	very	low	prices	there.	In	2022,	

southern	Sweden	in	particular	was	heavily	impacted	by	

high	gas	prices.	Gas	power	is	the	most	expensive	form	

of	electricity	generation	in	Germany	and,	because	of	

marginal	pricing,	gas	power	sets	the	pricing	level	of	the	

entire	market.	With	the	increased	price	of	gas,	the	price	

of	electricity	in	Germany	has	therefore	soared	to	record	

highs,	which	has	also	raised	the	price	in	neighbouring	

electricity price area 4 in southern Sweden.

With	the	major	industrial	investments	announced	in	nort-

hern	Sweden,	electricity	consumption	looks	set	to	rise	

sharply	in	the	north.	At	the	same	time,	most	forecasts	

indicate	increased	electricity	consumption	in	the	south	as	

well,	from	population	growth,	electrification	in	the	trans-

port sector and growth in old and new industries. 

There	are	also	problems	in	the	local	and	regional	electri-

city	grids,	making	it	difficult	to	supply	electricity	for	new	

residential	areas	or	industries.	The	causes	vary;	in	some	

areas,	local	and	regional	grids	have	not	been	extended	

quickly	enough,	in	some	places	generation	capacity	has	

been	shut	down,	and	sometimes	there	are	bottlenecks	

higher	up	in	the	system.	

The	question	of	capacity	and	power	also	concerns	when	

electricity	is	used.	At	night,	electricity	use	is	low,	and	

peak	use	occurs	in	the	morning	and	evening,	when	lots	of	

people	shower,	cook,	do	laundry	and	so	on	at	the	same	

time.	Electricity	trading	contracts	with	a	floating	hourly	

price	can	help	to	time-shift	electricity	use	to	parts	of	the	

day	when	usage	is	otherwise	low,	helping	to	attain	more	

efficient	energy	use,	see	Figure	6.	There	is	also	a	great	

difference	in	electricity	use	between	summer	and	winter,	

which is largely due to the need for heating in winter. 

Figure 6   Electricity	use	in	Stockholm	during	a	week.	The	black	line	is	actual	use	and	the	red	line	illustrates	how	the	

need	might	look	if	a	certain	amount	of	usage	were	moved	from	daytime	to	night.	Source:	Stockholm	Exergi.		
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In a pilot project, Mälarenergi has been able to test 

an alternative tariff design with a significantly lower 

cost at night. This has enabled charging electric bu-

ses in a garage where there is twice as much power 

available at night than during the day. 

New	electricity	grids	need	to	be	rolled	out	faster	in	pa-

rallel	with	measures	to	improve	efficiency	in	the	use	of	

existing	grids.	Electricity	grids	need	to	be	dimensioned	

to	cope	with	peaks	in	electricity	demand,	although	se-

veral	grids	are	heavily	loaded	only	for	a	very	limited	part	

of	the	year,	usually	only	for	a	few	hours	at	a	time.	By	re-

ducing	the	power	peaks,	either	by	completely	removing	

power	or	by	time-shifting	it	(flexibility),	existing	grids	

are	used	more	efficiently.	

In	order	to	tackle	local	capacity	challenges,	trading	

venues	for	flexibility	have	been	created.	Examples	are	

Switch	and	Sthlmflex.	Here,	actors	can	trade	in	flexibility	

at	a	local	level	to	mitigate	challenges	for	the	grid	owner.	

Such	markets	are	a	faster	solution	than	large-scale	grid	

expansion	and	have	proven	to	work	relatively	well.	

Göteborg Energi estimates that flexibility can cut 

the power peaks in Gothenburg by 100 MW (=0.1 

GW), which could free up space in the grid corre-

sponding to the need of a small municipality such 

as Partille or Enköping.

Variable	renewable	electricity	generation	such	as	solar	

and	wind	power	is	another	driver	for	heightened	flex-

ibility.	In	order	to	maximise	the	benefits	of	renewable	

generation,	operations	need	to	improve	at	adapting	

their	electricity	use	to	available	generation.	Wind	power	

already	has	a	major	impact	on	the	price	of	electricity,	

and operations that can increase electricity use when it 

is	windy	and	the	price	is	low,	and	reduce	it	when	the	pri-

ce	is	high,	can	save	money	and	at	the	same	time	help	to	

stabilise	the	electricity	system.	

Possibilities	of	flexibility	will	be	crucial	for	efficient	en-

ergy	use	across	the	whole	of	Sweden	–	to	enable	maxi-

mising	use	of	existing	infrastructure,	keeping	electricity	

prices	down,	connecting	new	operations	swiftly	and	

optimising	use	of	variable	electricity	generation.

2.1. Measures in buildings

In	practice,	buildings	act	as	large	heat	reservoirs;	their	

insulation	causes	heat	to	remain	in	a	building	for	some	

after	active	heating	has	been	switched	off.	The	better	

the	insulation	of	a	building,	the	better	it	serves	as	a	heat	

reservoir.	The	same	goes	for	buildings	made	from	hea-

vier	heat-retaining	materials.	Buildings	with	electric	hea-

ting	therefore	serve	as	flexibility	resources	in	electricity	

grids.	It	is	possible	to	switch	off	or	turn	down	the	hea-

ting	when	electricity	consumption	in	society	is	at	its	hig-

hest	without	compromising	comfort.	In	many	buildings,	

the	heat	could	be	switched	off	during	the	high-load	

morning	hours	without	having	to	turn	up	the	heating	af-

terwards,	as	sunlight	penetration	contributes	heat.	With	

simple	equipment	for	smart	heating	system	control,	this	

can	be	solved	automatically.	Such	systems	are	usually	a	

relatively	inexpensive	investment.	Both	heating	the	buil-

ding	and	hot	water	can	be	controlled	in	this	way.	

For	larger	buildings	and	apartment	blocks,	it	might	

be	worth	having	more	extensive	building	automation	

systems,	and	using	machine	learning	to	control	the	

energy	use	of	buildings	as	efficiently	as	possible.	The	

digitalisation	of	buildings	offers	greater	opportunities	

to	compile,	analyse	and	act	on	data	from	a	wide	range	

of	sources,	which	in	turn	enables	self-learning	systems	

that	can	predict	the	energy	use	of	a	building	depending	

on	the	weather,	electricity	price	and/or	power	balance	

in	the	grid.	It	is	chiefly	heating	and	ventilation	systems	

that	are	controlled	and	regulated.	More	buildings	could	

also	be	connected	and	controlled	more	collectively	with	

respect	to	power	balance	in	the	area,	for	example.	This	

type	of	digitalisation	of	buildings	can	reduce	energy	use	

and	thus	reduce	energy	costs.	Also,	maintenance	costs	

can	be	cut	by	automating	the	monitoring	of	a	building’s	

functions.	For	example,	the	Sara	Cultural	Centre	in	Skel-

lefteå	can	switch	between	energy	carriers	to	minimise	

emissions	and	temporarily	lower	its	electricity	consump-

tion	to	allow	an	electric	bus	to	charge	outside.14 

Measures	in	individual	buildings	are	often	profitable	

for	the	property	owner.	If	several	property	owners	take	

action,	the	impact	on	the	electricity	system	could	also	

be	appreciable.	Aggregators,	which	are	now	starting	to	

appear	on	the	market,	can	gather	power	from	several	

small-scale	property	owners	and	trade	in	it	on	a	market,	

which	can	increase	both	profitability	for	the	individual	

and	benefit	for	society.	

P O W E R  A N D  F L E X I B I L I T Y



24

S T R AT E G Y  F O R  F O S S I L  F R E E  C O M P E T I T I V E N E S S  –  S T R AT E G Y  F O R  E F F I C I E N T  U S E  O F  E N E R G Y  A N D P O W E R S T R AT E G Y  F O R  F O S S I L  F R E E  C O M P E T I T I V E N E S S  –  S T R AT E G Y  F O R  E F F I C I E N T  U S E  O F  E N E R G Y  A N D P O W E R

Reducing	the	peak	power	extraction	of	a	building	can	

have	positive	effects	both	from	a	systemic	angle	and	for	

the	property	owner.	Electrical	equipment	should	there-

fore	have	low	peak	power	as	a	rule.	If	a	property	owner	

can	sufficiently	reduce	their	overall	peak	power,	this	

could	open	up	the	possibility	of	switching	to	a	cheaper	

fuse plan with the grid owner. This also frees up power 

for	other	users	in	the	same	grid	area.	Especially	in	areas	

with	power	shortfall,	a	review	of	the	power	use	of	buil-

dings	can	be	of	great	importance.	Municipalities	that	

own	their	own	properties	or	real	estate	companies	in	

such	areas	have	the	resources	to	take	actions	that	free	

up	power	themselves.

It	is	also	possible	for	buildings	to	contribute	to	the	stabi-

lity	of	the	electricity	system	by	participating	in	support	

services	markets.	AMF’s	properties	are	taking	part	in	the	

frequency	containment	reserve	(FCR),	which	is	a	system	

at	Svenska	Kraftnät	to	ensure	that	electricity	generation	

and	electricity	use	in	Sweden	are	constantly	in	balance.	

At	critical	times,	the	properties	can	reduce	their	electri-

city	consumption	and	thus	offload	the	electricity	grid.	

The	measure	will	be	implemented	in	five	buildings	with	a	

capacity of 1.5 MW.15 

Flexibility potential in buildings

Numerous	factors	affect	flexibility	potential,	which	va-

ries	during	the	year	and	day.	The	potential	in	buildings	is	

greater in the winter when heating is greatest. Different 

loads	can	be	moved	or	reduced	for	different	periods	

of	time;	heating	can	often	be	reduced	for	periods	of	

around	several	hours	(longer	for	heavy	and	well-insula-

ted	buildings).	Some	flexibility	can	cause	new	peaks	at	

other	times,	for	example	if	all	heat	pumps	react	in	the	

same	way	and	start	operating	simultaneously	but	at	a	

different	time.	Also,	if	a	building	has	been	cooled	too	

much,	total	electricity	consumption	might	increase	if	

substantial	reheating	is	needed.	Assessing	realistic	flex-

ibility	potential	for	heating	in	buildings	is	thus	complex,	

and	the	research	basis	is	incomplete	as	few	studies	have	

been	conducted.

The	certification	company	DNV	has,	on	behalf	of	the	

Swedish	Energy	Markets	Inspectorate	(SEMI),16 cal-

culated	the	technical	potential	for	houses	at	7	GW	in	

winter,	which	is	a	sizeable	part	of	Sweden’s	maximum	

peak	power	in	winter,	which	usually	ranges	from	23	to	

27	GW.	DNV’s	figure	is	based	on	all	electricity-heated	

houses	completely	turning	off	their	heating	at	the	

same	time.	This	is	hardly	realistic,	and	other	studies	

rather indicate 1–2 GW17	as	the	flexibility	potential	of	

household heating. 

The	flexibility	potential	in	the	services	sector	is	given	in	

DNV’s	and	SEMI’s	report	at	0.5–1.7	GW,	with	account	taken	

of	heating	and	ventilation.	The	flexibility	potential	for	ope-

rational	electricity	in	premises	is	largely	uninvestigated.

2.2. Managing power in relation to district 
heating

For	district	heating	too,	there	are	high-load	hours,	and	

fossil	auxiliary	back-up	heating	is	often	fired	when	there	

is a shortfall in regular capacity. Power control that redu-

ces	the	need	for	auxiliary	back-up	heating	has	an	imme-

diate	emissions-curbing	effect.	

Heat	reservoirs	could	reduce	or	eliminate	the	need	for	

auxiliary	back-up	heating.	For	this	reason,	Mälarenergi	is	

converting	a	former	emergency	oil	reservoir	into	a	hot	

water	reservoir.	This	also	enables	increased	electricity	ge-

neration.	Otherwise,	at	cogeneration	plants,	electricity	ge-

neration	often	takes	a	back	seat	to	heat	production	on	the	

coldest	days	of	the	year,	despite	this	being	when	electrical	

power	is	needed	most.	The	rock	chamber	can	store	the	

equivalent	of	13	GWh	of	hot	water,	which	suffices	to	supp-

ly	district	heating	to	Vasterås	and	nearby	localities	for	two	

to	four	weeks	depending	on	outdoor	temperature.	

A	preliminary	study	has	been	conducted	within	residen-

tial	property	owners’	network	BeBo,	on	heat	output	in	

apartment	blocks.18	A	conclusion	is	that	the	area	is	quite	

undeveloped.	Only	one	of	the	participating	property	

owners	had	implemented	power	management	measu-

res	for	heat,	and	had	reduced	their	power	extraction	by	

20–30	percent	and	total	energy	use	by	0–3	percent.	

2.3. Measures in industry

Industry	is	a	broad	and	heterogeneous	group	when	it	

comes	to	flexibility	measures.	Some	are	already	parti-

cipating	in	flexibility	measures	today,	not	least	the	pulp	

and	paper	industry.	Mechanical	pulp	mills	are	often	able	

to	change	when	in	time	they	manufacture	pulp,	and	

the	pulp	can	be	stored	for	a	period	of	time	(occasional	

hours),	freeing	up	flexibility	potential.	
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Holmen’s	sawmill	at	Braviken	is	adapted	for	flexible	

electricity	consumption.19 The plant is taking part in the 

frequency	containment	reserve	(FCR),	which	is	a	system	

at	Svenska	Kraftnät	to	ensure	that	electricity	generation	

and	electricity	use	in	Sweden	are	constantly	in	balance.	

By	switching	off	electricity	consumption	in	the	drying	

process	in	return	for	remuneration,	the	sawmill	can	redu-

ce the load on the grid when needed.

In	the	ironworks	industry,	twin	power	induction	furnaces	

present	opportunities	for	flexibility,	with	one	furnace	

smelting	and	the	other	one	holding	the	material.	This	en-

ables	running	the	electricity-intensive	smelting	process	

mainly	at	times	when	electricity	prices	are	lower.20 These 

opportunities	are	not	necessarily	suitable	for	all	opera-

tions,	as	there	may	be	risks	and	challenges	in	implemen-

tation.	There	is	also	flexibility	potential	in	the	cement	

industry,	server	rooms	and	many	other	industries.	

Other	industries	are	more	dependent	on	a	steady	supp-

ly	of	electricity	and	the	steel	industry	for	example	has	

greater	difficulty	in	adapting	its	current	processes	to	a	

varying	electricity	supply.

 

Industries	can	also	participate	in	local	flexibility	markets,	

or	engage	an	aggregator	to	manage	their	flexibility.	

These	measures	are	rarely	done	today	and	many	are	not	

even	aware	that	the	possibility	exists.	

When	there	is	an	extensive	transition	to	hydrogen,	

flexibility	resources	could	increase	sharply.	Hydrogen	

production	through	electrolysis	can	be	better	adapted	

to	electricity	supply,	provided	there	is	sufficient	storage	

capacity	for	the	gas.	DNV	estimates	that	Hybrit	will	give	

flexibility	potential	of	0.3–1.2	GW	by	2045.	Current	flex-

ibility	potential	in	the	industrial	sector	in	Sweden	is	esti-

mated	at	around	1.3	GW,21	but	further	research	and	deve-

lopment	is	needed,	not	least	in	the	field	of	hydrogen.	

 
2.4. Charging electric vehicles

Today’s	electric	cars	already	have	a	battery	capaci-

ty	that	can	store	as	much	electricity	as	the	whole	of	

Sweden	uses	in	45	minutes.22 According to a forecast 

from	Power	Circle,	the	number	of	chargeable	passenger	

cars	could	reach	2.5	million	by	2030.23	More	and	more	

heavy	transport	vehicles	are	also	running	on	electricity.	

While	this	shift	significantly	reduces	emissions,	it	also	

increases the power need with the risk of intensifying 

power	peaks	in	the	evening.	With	smart	charging,	prima-

Figure  7   Schematic	illustration	of	how	electric	car	charging	can	intensify	or	level	out	power	peaks.	The	grey	field	

shows	power	use	without	electric	car	charging.	The	yellow	fields	are	the	charging.	In	the	upper	picture,	cars	are	

charged	when	people	arrive	home	from	work,	which	intensifies	the	afternoon	peak.	In	the	lower	picture,	cars	are	

instead	charged	when	power	use	is	lowest,	which	levels	out	total	power	use.	Source: Sweco
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rily	at	night,	power	peaks	can	be	levelled	out,	as	illustra-

ted	schematically	in	Figure	7.

SWECO	has	estimated	how	growth	in	electric	cars	in	

Sweden could affect the electricity and power need up 

to	204524.	The	study	shows	that,	in	the	event	of	rapid	

growth	in	electric	cars,	evening	peak	loads	could	in-

crease	by	2	GW	by	2030	and	almost	6	GW	by	2045,	if	

nothing	is	done	to	steer	charging.	Smart	charging	can	

halve	the	new	power	peaks.

So	far,	electric	cars	are	few	in	number	and	the	Swedish	

Energy	Markets	Inspectorate	estimates	current	technical	

flexibility	potential	at	only	0.02	GW.21 

The	average	passenger	car	is	stationary	for	around	95	

percent	of	the	time.25	The	capacity	of	electric	car	bat-

teries	thus	presents	tremendous	potential	to	charge	

electricity	back	to	the	grid	(known	as	vehicle-to-grid	–	

V2G)	or	to	provide	other	support	services.	

At	present,	few	electric	cars	and	electric	car	chargers	

support	V2G,	but	studies	and	trials	are	under	way,	indi-

cating	that	electric	car	batteries	will	have	an	important	

role	as	suppliers	of	energy	and	other	grid	support	servi-

ces.	NEPP	estimates	that,	with	3.8	million	passenger	cars	

(60	percent	of	the	passenger	car	fleet),	there	is	battery	

capacity of 14–114 GW.26	The	high	figure	is	four	times	

greater	than	the	peak	wintertime	power	need	for	the	

whole	of	Sweden.	Even	if	only	a	small	proportion	of	this	

capacity	were	available	at	any	given	moment,	there	is	

tremendous	potential	to	support	the	grid.	

DNV	has	estimated	flexibility	potential	for	electric	car	

charging	in	2045	at	3–4	GW	in	a	scenario	with	a	high	

proportion of electric cars.16	This	includes	both	the	ve-

hicle	charging	its	battery,	and	it	charging	back	to	the	

grid	(V2G).	

2.5. Assessment of potential for flexibility

The strategy’s assessment is flexibility potential of 

at least 3.5 GW by 2030.

The	assessment	of	flexibility	potential	should	be	seen	in	

light	of	the	incomplete	basis	of	research.	It	is	estimated	

that	the	potential	is	1.5	GW	for	households,	1	GW	for	in-

dustry	and	0.5	GW	for	services.	Combined	actual	poten-

tial	is	not	necessarily	equal	to	the	sum	of	these,	partly	

because	the	peaks	of	households	and	industry	do	not	

coincide	and	the	potentials	are	not	available	at	all	times	

of the day. 

Most	of	the	potential	can	be	freed	up	rapidly	through	

behavioural	changes	and	smart	control	of	equipment.	

The	European	Commission	has	issued	a	package	to	help	

Member	States	reduce	their	electricity	consumption	by	

5 percent during peak load hours. During the highest 

peak	load	hour	in	the	winter	of	2021/2022,	this	would	

mean	a	reduction	of	1.3	GW.	A	relatively	large	proportion	

of	available	flexibility	resources	would	thus	need	to	be	

utilised	to	achieve	this.	During	most	hours	of	the	year,	

the	peak	load	is	much	lower.

Drawing	on	lessons	learned	from	other	technological	

shifts	and	the	current	direction	set	by	the	EU,	it	is	reaso-

nable	to	assume	relatively	rapid	growth	in	electric	cars	

and	also	V2G.	Electric	cars	could	therefore	account	for	

significant	flexibility	potential	of	0.5	GW	by	2030.	

On	the	whole,	this	strategy’s	assessment	of	flexibility	

potential	by	2030	is	3.5	GW.	In	order	to	truly	harness	

the	potential,	clear	incentives	and	greater	knowledge	

are needed.

Flexibility potential 2030 3.5 GW

Electric cars
0.5 GW

Services
0.5 GW

Industry
1 GW

Real estate
1.5 GW

Figure  8  Flexibility	potential	by	2030	according	to	the	

assessment	of	this	strategy.
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3. Energy use in the 
 housing and services 
 sector
There	are	4.8	million	households	in	Sweden.27 More than 

half	of	Sweden’s	10.5	million	inhabitants	live	in	individual	

houses,	and	43	percent	in	apartment	blocks.	Others	live	

in	special	residences,	such	as	retirement	homes.	The	

housing	and	services	sector	accounts	for	around	40	per-

cent	of	Sweden’s	total	energy	use	and	about	half	of	its	

electricity	use.	Besides	housing,	the	sector	also	includes	

public-sector	operations,	other	service	operations,	agri-

culture,	forestry,	fisheries	and	construction	operations,	

and	their	respective	energy	use	is	shown	in	Figure	9.	

Greenhouse	gas	emissions	from	heating	homes	and	

premises	have	fallen	considerably	in	the	past	30	years,	

from	9.3	million	tonnes	of	CO2	equivalents	in	1990	to	0.6	

million	tonnes	in	20213. This is largely due to a reduction 

in	the	use	of	oil-fired	boilers.	

Figure	9	shows	the	breakdown	of	energy	carriers	in	the	

housing	and	services	sector.	Petroleum	products	are	

chiefly	used	for	works	machinery	within	agriculture	and	

forestry	as	well	as	fisheries	and	construction,	but	also	

for	heating	buildings	to	a	limited	extent.	23,000	houses	

in	Sweden	still	have	oil-fired	boilers	as	their	main	form	

of heating.28

Total	electricity	consumption	in	the	housing	and	ser-

vices	sector	has	been	relatively	constant	since	1990,	

as	shown	in	Figure	1012.	Electricity	use	for	heating	has	

decreased	somewhat	since	the	peak	in	the	mid-1980s,	

thanks to the expansion of district heating networks 

and	the	introduction	of	heat	pumps.	Use	of	household	

electricity has increased due to population growth and a 

Figure 9   Final	energy	use	in	housing	and	services	2019,	and	breakdown	between	different	sub-sectors.	

Source: The Swedish Energy Agency 

 

FINAL ENERGY USE IN HOUSING AND 
 SERVICES, ETC. 2020, TWH

ENERGY USE BY SUB-SECTORS IN THE 
 HOUSING AND SERVICE SECTORS

44
District heating 59 %

Households

3 %
Construction

4 %
Agriculture

 <1 %
Fisheries

1 %
Forestry

22 %
Other services  

operations

11 %
Public-sector 

operations

70
Electricity

1
LNG and gasworks gas

10 
Petroleum products

15 
Biofuels

E N E R G Y  U S E  I N  T H E   H O U S I N G  A N D  S E R V I C E S   S E C T O R



28

S T R AT E G Y  F O R  F O S S I L  F R E E  C O M P E T I T I V E N E S S  –  S T R AT E G Y  F O R  E F F I C I E N T  U S E  O F  E N E R G Y  A N D P O W E R S T R AT E G Y  F O R  F O S S I L  F R E E  C O M P E T I T I V E N E S S  –  S T R AT E G Y  F O R  E F F I C I E N T  U S E  O F  E N E R G Y  A N D P O W E R

Figure 10   Electricity	use	in	the	housing	and	services	sector	over	time.	Source: The Swedish Energy Agency  
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greater	number	of	electrical	appliances	in	homes.	Ope-

rational	electricity	is	a	mixture	of	property	electricity	

(fixed	installations	in	buildings	such	as	lifts,	ventilation,	

etc.)	and	the	electricity	that	is	used	in	premises,	and	this	

has increased due to growth and expansion of the surfa-

ce	area	of	premises.

Newly	built	houses	generally	have	a	good	energy	per-

formance,	and	well-insulated	houses	that	are	equipped	

with	solar	panels	or	solar	heat	systems	can	even	serve	as	

excess	energy	units	and	deliver	more	energy	than	they	

use	on	an	annual	basis.	However,	newly	built	houses	only	

account for a slight proportion of the housing stock.

The	vast	majority	of	buildings	are	older.	Figure	11	shows	

the	breakdown	of	Swedish	buildings	based	on	energy	

classes,	where	A	has	the	best	energy	performance	and	
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Figure 11   Energy	class	breakdown.	As	an	energy	declaration	is	only	needed	when	houses	are	sold,	much	of	the	

stock	lacks	an	energy	declaration.	For	apartment	blocks	and	premises	too,	there	are	a	number	of	buildings	that	lack	

declarations. Source: The	Swedish	National	Board	of	Housing,	Building	and	Planning	and	the	Swedish	Energy	Agency.  
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G	the	worst.	New	buildings	must	have	class	C	or	better.	

Class	A	buildings	have	an	energy	performance	that	is	50	

percent	better	than	that	of	C	buildings,	and	the	worst	

class	G	buildings	have	an	energy	performance	that	is	

235	percent	that	of	a	C	building.

3.1. Comment on different forms of 
 heating

In	Sweden’s	cold	climate,	heating	and	hot	water	repre-

sent	more	than	half	of	energy	use	in	the	housing	and	

services	sector,	and	amounted	to	74	TWh	in	202012. The 

most	common	forms	of	heating	for	homes	and	premises	

are	district	heating	or	different	types	of	electric	heating,	

see Figure 12.

ENERGY FOR HEATING AND 
HOT WATER 2020 

12 %
Biofuel

1 %
Gas

1 %
Oil

59 %
District 
heating

27 %
Electric 
heating

Figure 12   Energy	for	heating	and	hot	water	by	energy	

type. Source: The Swedish Energy Agency 

District	heating	is	usually	produced	by	the	combustion	

of	bio-based	residual	products	or	waste,	some	of	which	

have	fossil	origin.	A	small	proportion	of	district	heating	is	

recovered	from	other	activities.	In	2021	the	share	of	coal,	

oil and fossil gas in district heating was 2.2 percent.29

District	heating	systems	are	local	and	pay	off	in	densely	

populated	areas.	Since	the	deregulation	of	energy	mar-

kets	in	the	1990s,	there	has	been	free	price	formation	

for	district	heating,	and	prices	vary	according	to	local	

conditions. 

At	cogeneration	plants,	both	heat	and	electricity	are	pro-

duced.	As	a	rule,	the	boilers	are	dimensioned	according	

to the heat need and electricity generation is seen as a 

secondary	product.	Within	certain	limits,	it	is	possible	to	

control	the	degree	of	heat,	or	electricity,	a	cogeneration	

plant	produces	at	any	given	time.	When	demand	for	

heat	peaks,	heat	production	is	often	maximised,	resul-

ting	in	a	reduced	exchange	of	electricity	at	the	very	time	

when	electricity	is	needed	most.	For	much	of	the	2010s,	

electricity	prices	were	so	low	that	building	cogeneration	

plants	was	not	considered	viable;	rather,	investments	in	

pure	boilers	were	made	instead.	Local	cogeneration	of	

heat	and	electricity	has	also	been	shut	down	in	many	

places,	which	has	contributed	to	a	power	shortfall	in	

some	towns.	In	Sweden	there	are	about	500	district	

heating	systems,	but	only	around	100	of	these	have	com-

bined	heat	and	power	production.30 Burning fuel without 

simultaneously	converting	part	of	the	heat	to	high-grade	

electricity	is	not	optimal	from	an	energy	system	angle.

A	district	heating	system	with	cogeneration,	heat	

pumps,	electric	boilers	and	heat	reservoirs	can	add	

considerable	flexibility	to	the	electricity	system.31 By 

producing	more	heat	in	heat	pumps	and/or	electric	

boilers,	more	electricity	can	be	consumed	when,	for	

example,	there	is	overproduction	from	wind	power.	

Conversely,	heat	reservoirs	can	be	used	to	enable	

continuing electricity generation at the cogeneration 

plant	even	when	the	heat	need	is	higher.	Dimensioning	

district	heating	systems	based	on	maximum	capacity	

to	provide	the	electricity	system	with	flexibility	could	

have	a	considerable	impact	at	the	national	level.	For	

example,	cogeneration	could	give	three	times	the	ca-

pacity for electricity generation in the peak load hour 

compared	with	currently,	and	twice	the	electricity	ge-

neration	on	an	annual	basis.	However,	it	is	important	

that	this	does	not	lead	to	increased	fossil	back-up	pro-

duction	or	adverse	effects	on	the	local	heating	system	

and	related	buildings.	The	Swedish	Energy	Agency	has	

been	commissioned	with	identifying	measures	to	pro-

mote	the	contribution	of	district	heating	and	cogene-

ration	to	electricity	supply,	particularly	during	periods	

when	the	electricity	system	is	under	the	greatest	strain.	

The	report	of	the	commission	will	be	presented	in	De-

cember	2023.
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Projects	are	under	way	in	many	parts	of	Sweden	with	

low-temperature	district	heating.	Lower	temperatures	

mean	lower	losses	and	also	residual	heat	from	more	

sources	can	be	reused.	

Electric	heating	can	be	direct-acting,	whereby	a	certain	

energy	amount	of	electricity	is	converted	into	the	same	

energy	amount	of	heat,	directly	in	electric	radiators	or	

through	a	waterborne	system.	Heat	pumps	also	count	

as	electric	heating;	they	use	the	heat	that	is	naturally	

present	in	the	air,	ground	or	water	and,	using	a	small	

amount	of	electricity,	upgrade	the	heat	to	the	desired	

temperature.	That	way,	heat	energy	equalling	three	to	

four	times	more	than	the	electricity	supplied	is	obtained.	

Heat	pumps	have	lower	efficiency	the	greater	the	diffe-

rence	between	the	desired	temperature	and	the	tempe-

rature	of	the	ground/water/air	from	which	the	heat	is	ex-

tracted.	Air-to-air	and	air-to-water	heat	pumps	extract	

a	particularly	large	amount	of	electricity	at	very	cold	

outdoor	temperatures	and	a	few	older	versions	comple-

tely	switch	over	to	direct-acting	electricity	in	such	con-

ditions.	Newer	heat	pumps	are	still	around	twice	as	good	

as	direct-acting	electricity	at	an	outdoor	temperature	of	

-15	degrees.	Geothermal	and	ground	source	heat	pumps	

are	not	affected	as	much	by	outdoor	temperature	as	the	

ground	temperature	changes	significantly	less	and	more	

slowly	than	the	air	temperature.

Other	forms	of	heating	include	pellets-fired	stoves	and	

boilers,	as	well	as	oil-fired	and	gas	boilers.	

3.2. Apartment blocks

In	2019,	apartment	blocks	used	around	26	TWh	for	

heating	and	hot	water,	of	which	district	heating	re-

presented	over	90	percent.	Apartment	blocks	are	27	

percent	owned	by	the	public	housing	sector,	41	percent	

by	tenant-owner	associations	and	32	percent	by	other	

private	owners.32 

70	percent	of	apartment	blocks	in	Sweden	could	

halve	their	energy	use,	according	to	the	Third	Natio-

nal	Strategy	for	Energy	Efficient	Renovation.32 The 

Swedish	National	Board	of	Housing,	Building	and	Plan-

ning	estimates	that	only	15–25	percent	of	buildings	

constructed	before	1981	have	been	renovated	despite	

extensive	needs.	Only	2.3	percent	of	the	surface	area	

of	apartment	blocks	has	been	renovated	annually	in	

the past ten years.33	During	the	course	of	renovations,	

energy	efficiency	improvements	are	also	usually	made.	

However,	the	rules	on	rent-setting,	with	the	‘utility	

value	principle’,	give	property	owners	strong	incentives	

to	prioritise	measures	that	improve	standards,	since	

this	enables	rent	increases.	

Research	shows	that	most	buildings	that	are	renovated	

Figure 13  	Investment	cost	in	relation	to	saving	for	a	number	of	energy	efficiency	measures	in	apartment	blocks.	

The	figure	is	from	2017	and	prices	prevailing	at	the	time	or	before.	The	energy	saving	is	calculated	based	on	the	

building’s	new	energy	performance,	which	means	that	it	includes	adjustment	factors	for	different	energy	carriers.	

Source: BeBo
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Figure 14  	The	figure	shows	the	approximate	breakdown	of	energy	efficiency	potential	in	apartment	blocks	by	

	measure,	for	the	measures	with	the	greatest	potential.	Source: Preliminary	data	for	the	White	Certificates	Inquiry.	

only	move	up	one	or	two	energy	classes.	Also,	there	is	

a	correlation	between	income	and	energy	class,	with	a	

higher	income	level	among	those	living	in	homes	with	a	

better	energy	class,	with	poorer	energy	classes	among	

those	with	a	lower	income	level.34

Measures in apartment blocks

Within	residential	property	owners’	network	BeBo,	the	

‘Halve	more’	initiative	has	shown	that	70	percent	of	

participating	properties	could	halve	their	energy	use	

through	cost-effective	measures;	for	one	property,	use	

was	cut	by	as	much	as	85	percent.35 

Figure	13	shows	energy	efficiency	measures	for	apart-

ment	blocks	based	on	cost	and	energy	saving.	The	figu-

res	are,	however,	from	2017	or	earlier.

Sweden has a major renovation debt. 70 percent 

of apartment blocks could halve their energy use 

through cost-effective measures. Each area from 

the ‘Million Programme’ public housing initiative 

of the 1960s–70s could thus supply energy to one 

more area of equal size.

Ventilation	is	a	major	drain	on	energy	in	numerous	buil-

dings	and	heating	equalling	9	TWh	(including	houses)	is	

ventilated	out	of	buildings	annually.36	Switching	to	ventila-

tion	systems	with	heat	recovery	is	an	expensive	measure	

but	can	save	a	lot	of	energy,	around	6.5	TWh	annually	

according	to	preliminary	data	for	the	White	Certificates	

Inquiry.37	Correcting	the	balancing	of	existing	ventila-

tion	systems	could	save	1	TWh/year.	Ventilation	systems	

should	always	be	connected	to	an	efficient	control	system	

and	preferably	sensors	for	measuring	current	air	quality,	

so	that	the	ventilation	system	only	runs	when	necessary.	

Window	and	façade	procedures	can	be	relatively	ex-

pensive	but	effective	on	the	right	building.	In	older	buil-

dings,	implementing	energy	efficiency	measures	without	

destroying	cultural	values	can	be	a	challenge,	but	many	

measures	are	nevertheless	feasible.38

As	slight	a	detail	as	replacing	thermostatic	valves,	which	

control	flows	in	radiators,	and	setting	them	correctly,	

can	save	2.7	TWh	annually.37	More	efficient	taps	and	

nozzles	also	have	high	profitability	potential	as	they	can	

save	a	lot	of	hot	water	–	1.3	TWh.	

As	previously	noted,	all	profitability	calculations	must	be	

assessed	on	the	basis	of	the	different	conditions	of	the	

properties.	Also,	there	may	be	aspects	to	consider	other	

than energy use during the operational phase alone – 

such	as	materials	processing,	environmental	impact	and	

energy	consumption	for	the	manufacture	and	assembly	

of	the	materials	used	in	the	renovation.	

Replace thermostats/vents + heating system 
adjustment

Efficient taps and 
nozzles

Adjustment 
of ventilation 
systems

Façade insu-
lation

Entrance…[???]

ENERGY EFFICIENCY MEASURES WITH THE GREATEST POTENTIAL IN APARTMENT BLOCKS
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* In	the	data,	measures	have	been	considered	profitable	if	the	gain	on	the	saving	over	the	lifetime	of	the	measure	exceeds	the	investment	cost,	using	an	8	

percent	calculation	interest	rate	and	energy	costs	for	2021.
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Assessment of potential for apartment blocks

The strategy’s assessment is that energy efficiency 

potential by 2030 for apartment blocks is at least 8 

TWh, 7.5 TWh of which consists of district heating 

and 0.5 TWh of electricity

For	apartment	blocks,	the	preliminary	data	for	the	White	

Certificates	Inquiry	indicates	profitable*	saving	potential	

of	just	over	6	TWh	by	2030.	No	household	electricity	is	

included	in	this	figure.	In	view	of	the	renovation	debt	in	

Sweden’s	apartment	blocks,	the	potential	can	be	viewed	

in other ways. The Third National Strategy for Energy 

Efficient	Renovation	finds	that	70	percent	could	halve	

their	energy	use	through	profitable	measures.	If	70	per-

cent	of	apartment	blocks	constructed	during	1941–1980	

halved	their	energy	use,	this	would	save	almost	12	TWh.	

The	overall	assessment	made	in	this	strategy	is	that	the	

apartment	blocks	could	free	up	around	8	TWh.	Swedish	

apartment	blocks	are	90	percent	heated	with	district	

heating,	and	it	is	thus	assumed	that	7.5	TWh	of	the	po-

tential	consists	of	district	heating	savings.	It	is	also	assu-

med	that	0.5	TWh	of	electricity	could	be	freed	up,	which	

is	both	property	electricity	and	household	electricity,	as	

well	as	some	electricity	for	heating.

Figure 15  	Energy	use	for	heating	in	houses.	“Free”	heat	supplied	by	heat	pumps	is	not	included	in	the	diagram.	

Source: The Swedish Energy Agency 

3.3. Houses

There	are	just	over	two	million	houses	used	as	homes	in	

Sweden,	and	they	represent	around	41	TWh,	or	12	per-

cent,	of	energy	use28.	For	household	electricity,	around	

9.5	TWh	is	used,	and	electricity	for	heating	is	approxima-

tely	16	TWh.	In	total,	houses	use	25.5	TWh	of	electricity,	

which	is	almost	one	fifth	of	Sweden’s	total	electricity	use.	

Oil-heated	houses	have	accounted	for	quite	some	emis-

sions	in	the	past,	and	today	there	are	still	around	23,000	

houses	that	are	mainly	heated	with	oil.	This	figure	has	

remained	stable	since	2016.	

Electricity is the largest single energy carrier for heating 

in	houses,	see	Figure	15.	Out	of	households	heated	by	

electricity,	1,215,000	houses	have	some	kind	of	heat	pump	

and	173,000	houses	are	heated	by	direct-acting	electric	

heating**.	Assuming	that	an	electricity-heated	detached	

house	uses	20,000	kWh	for	heating	a	year,	electricity	use	

from	houses	with	direct-acting	electricity	will	be	3.5	TWh	

annually***. 

Measures in houses

It	would	be	technically	feasible	to	make	virtually	all	hou-

ses	net-zero	energy	buildings	on	an	annual	basis,	if	they	

**  By	‘direct-acting	electricity’	we	mean	here	‘electric	heating	without	a	heat	pump’,	which	is	what	is	used	in	everyday	terms.	This	includes	both	direct-to-

air	electric	heating,	and	waterborne	electric	heating.	In	the	statistics	on	houses,	these	are	usually	divided	into	two	groups.
*** This	is	a	rough	calculation.	The	energy	statistics	currently	bundle	together	electricity	use	from	direct-acting	electricity	with	heat	pumps.

ENERGY USE FOR HEATING AND HOT WATER IN INDIVIDUAL HOUSES, FROM 1983, TWH

E N E R G Y  U S E  I N  T H E   H O U S I N G  A N D  S E R V I C E S   S E C T O R

T
W

h  BIOFUEL

 GAS

 ELECTRIC HEATING

 DISTRICT HEATING

 OIL

50

40

30

20

10

0

19
8

5

19
9

0

19
9

5

2
0

0
0

2
0

0
5

2
0

10

2
0

15

2
0

2
0



34

S T R AT E G Y  F O R  F O S S I L  F R E E  C O M P E T I T I V E N E S S  –  S T R AT E G Y  F O R  E F F I C I E N T  U S E  O F  E N E R G Y  A N D P O W E R S T R AT E G Y  F O R  F O S S I L  F R E E  C O M P E T I T I V E N E S S  –  S T R AT E G Y  F O R  E F F I C I E N T  U S E  O F  E N E R G Y  A N D P O W E R

Figure 16  	Estimated	investment	costs	per	kWh	saved	for	certain	electricity	efficiency	measures	in	two	types	of	

houses. Source:	Swedish	government	official	reports	SOU	2018:76.
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Figure 17  	The	figure	shows	the	approximate	distribution	of	energy	efficiency	potential	in	houses	from	various	

	measures.	Source: Preliminary	data	for	the	White	Certificates	Inquiry.  
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made	energy	efficiency	improvements	and	installed	so-

lar	panels	and/or	solar	heating	systems.39	An	example	of	

profitable	efficiency	potential	from	the	data	for	the	Whi-

te	Certificates	Inquiry	adds	up	to	15	TWh,	all	of	which	

is electricity.37	Since	studies	show	that	many	houses	do	

not	meet	standard	ventilation	requirements,	the	data	in-

cludes	an	upgrade	of	the	ventilation	systems	of	houses,	

which	is	assumed	to	increase	electricity	use	by	5	TWh.	

As	with	apartment	blocks,	there	is	tremendous	potential	

in	heating	system	control,	over	3	TWh	in	total.	Efficient	

water	taps	and	nozzles	also	have	considerable	potential	

–	1.6	TWh.

Virtually	anyone	who	uses	direct-acting	electricity	can	

save	power,	energy	and	money	on	replacing	heating	

systems.	Houses	that	already	have	a	waterborne	heating	

system	can	cost-effectively	switch	to	a	geothermal	heat	

pump,	and	for	the	few	houses	that	are	within	district	

heating networks this is an option. Installing new wa-

terborne	heating	systems	in	existing	houses	would	be	

beneficial	from	an	energy	system	angle,	but	is	rarely	

profitable	for	the	individual	homeowner.	In	that	case,	air-

to-air	heat	pumps	are	more	cost-efficient.	

Assessment of potential for houses

The strategy’s assessment is that the energy effi-

ciency potential by 2030 for houses is at least 8 

TWh of electricity.

Sweden’s	houses	present	tremendous	energy	efficiency	

potential.	In	the	preliminary	data	for	the	White	Certifi-

cates	Inquiry,	it	is	assessed	that	there	is	profitable	effi-

ciency	potential	of	15	TWh	by	2030.37	BeSmå	finds	in	a	

“reasonable	implementation”	scenario	that	the	potential	

by	2030	is	11.6	TWh	(starting	from	2016).	The	different	

results	are	due	to	varying	assumptions	about	electricity	

prices,	calculation	interest	rates	and	so	on,	and	possible	

implementation	rate.

 

At	current	electricity	price	levels,	it	might	be	reasona-

ble	to	assume	that	more	measures	will	be	implemented	

than	before,	while	future	developments	are	highly	un-

certain	with	reduced	margins	for	many	households,	thus	

affecting	their	ability	to	invest	in	profitable	efficiency	

improvements.	This	strategy	therefore	makes	a	relatively	

cautious	assessment	of	the	efficiency	potential	in	hou-

ses,	at	around	8	TWh	of	electricity	by	2030,	which	is	on	

average	approximately	3,800	kWh	per	house.	

3.4. Premises and services

Premises	span	everything	from	offices,	service	premises	

such	as	hairdressers	and	shops,	and	public	premises	

such	as	swimming	pools	and	schools.	In	premises,	19.5	

TWh	was	used	for	heating	and	hot	water	in	2020.12 

District	heating	represented	77	percent	of	this	energy,	

electric	heating	including	heat	pumps	represented	17	

percent,	biofuels	2	percent	and	oil	and	gas	combined	

approximately	3	percent.	

Incentives	for	energy	efficiency	improvements	in	premi-

ses	sometimes	fail	because	it	is	the	property	owner	who	

is	responsible	for	the	building,	while	the	business	opera-

tor controls and pays for the energy. This is a reason why 

the	energy	classification	for	buildings	containing	premi-

ses	is	generally	poorer	than	for	residential	buildings.	At	

the	same	time,	pressure	from	tenants	on	property	ow-

ners	appears	to	be	on	the	rise.	Companies	that	measure	

and	report	their	energy	usage	and	emissions	need	to	

know	and	be	able	to	control	their	energy	usage,	promp-

ting	them	to	place	demands	on	the	property	owner.	

The	saving	potential	for	premises	is	considerable,	but	

the	basis	of	data	is	deficient.	Premises	encompass	many	

different	types	of	buildings	and	operations,	which	also	

makes	it	more	difficult	to	generalise	solutions.	

The	energy	saving	potential	for	offices	has	been	estima-

ted	at	0.5	TWh.37	Here	it	is	mainly	ventilation	control	that	

presents	major	potential,	and	also	optimised	cooling	to	

some	extent.	Other	measures	such	as	upgrading	ven-

tilation	systems,	windows	and	lighting	could	generate	

savings	but	it	is	more	difficult	to	attain	profitability	for	

such	measures.

Schools	have	significant	potential	for	efficiency	impro-

vements	that	can	also	improve	the	teaching	and	working	

environment	for	pupils	and	teachers.	The	preliminary	

data	for	the	White	Certificates	Investigation	gives	profi-

table	efficiency	potential	of	nearly	1	TWh	by	2030.	Most	

schools	in	Sweden	are	owned	by	municipalities,	so	there	

are	also	direct	public	resources	to	renovate	them.	Within	

trade,	there	is	saving	potential	of	at	least	1	TWh.	

A	concrete	example	is	doors	on	refrigerated	display	
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cabinets	in	supermarkets.40	The	doors	have	halved	the	

cooling	need	in	just	ten	years,	and	such	doors	have	

become	the	industry	standard.	The	previous	concern	

among	store	operators	about	the	doors	causing	reduced	

sales	could	be	addressed	through	studies	of	customer	

experience,	behaviour	and	comfort.	The	doors	also	al-

low	for	new	measures	in	a	long	chain,	which	could	in	

total	save	more	than	75	percent	of	food-cooling	energy.	

Other	measures	in	the	trade	sector	concern	ventilation,	

district	heating	measures	and	lighting.

The	statistics	on	the	service	sector	also	include	agricul-

ture,	forestry,	fisheries	and	construction,	which	repre-

sent	just	shy	of	9	percent	of	energy	use	in	the	sector,	

see	Figure	9.	Due	to	lack	of	data,	no	efficiency	potential	

estimates	are	made	for	these	sectors.

Assessment of potential for premises and services

The strategy’s assessment is that energy efficiency 

potential by 2030 for premises and services is at 

least 3 TWh, of which just over 2 TWh consists of 

district heating and just under 1 TWh electricity.

Knowledge	of	energy	use	and	efficiency	potentials	for	

premises	and	services	is	incomplete.	For	some	premises	

types	–	mainly	schools,	offices	and	commercial	premises	

–	there	are	estimates	that	indicate	potential	of	2.5	TWh	

by	2030.	Potential	for	office	premises	is	estimated	at	0.5	

TWh.37	The	European	Commission	estimates	potential	at	

4.7	TWh	for	the	entire	premises	and	services	sector.	Pre-

mises	generally	have	a	relatively	low	energy	class,	see	

Figure	11,	which	underpins	assumptions	concerning	high	

efficiency	potential.

Despite	considerable	uncertainties,	the	overall	assess-

ment	is	that	efficiency	improvements	equalling	at	least	

3	TWh	by	2030	are	feasible.	Premises	are	largely	hea-

ted	by	district	heating,	so	almost	three-quarters	of	the	

potential	is	assumed	to	be	found	there.	There	are	also	

efficiency	improvements	to	be	made	within	operational	

electricity,	and	a	small	proportion	relates	to	other	ener-

gy carriers. 

3.5. Energy communities  

Energy	communities	are	about	sharing	energy	between	

operations located closely to each other in order to 

create	environmental	benefits	and	empower	the	po-

sition	of	consumers.	In	its	simplest	form,	it	could	be	a	

solar-powered	building	that	shares	any	electricity	sur-

plus	with	its	neighbours.	More	complex	communities	for	

instance	can	control	energy	use	across	multiple	opera-

tions,	so	that	they	never	collectively	exceed	a	certain	

peak	power	level,	which	can	reduce	load	on	the	grid.	It	

is	possible	to	share	residual	heat	or	jointly	use	storage	

facilities.	In	some	cases,	it	has	been	shown	that	energy	

communities	have	been	able	to	save	30	percent	of	en-

ergy	among	participants	and	halve	the	power	need.41 

However,	the	extent	to	which	this	figure	can	be	generali-

sed is uncertain.

Since	the	turn	of	2021/2022,	electricity	sharing	between	

adjacent	buildings	has	been	permitted,	which	facilita-

tes	the	formation	of	energy	communities.	However,	the	

changes	have	been	criticised	for	not	being	sufficiently	

far-reaching.42

3.6. Measurement and control

Digitalisation,	coupled	with	the	development	of	inex-

pensive	and	small	sensors	as	well	as	artificial	intelligence	

(AI),	provides	new	opportunities	for	smart	and	advan-

ced	control	of	energy	use	in	properties.	However,	many	

properties	can	save	energy	with	relatively	simple	control	

measures,	such	as	ensuring	that	cooling	and	heating	

systems	are	not	running	at	the	same	time.

A	study	of	a	number	of	district	heating	plants	showed	

that	three-quarters	of	the	plants	had	incorrect	settings,	

leading to unnecessarily high energy use.43 Lighting and 

ventilation	should	also	be	controlled,	for	optimal	perfor-

mance	in	combination	with	sensors	that	enable	adapta-

tion to the actual situation.

Adequate	measurement	combined	with	self-learning	

systems	(machine	learning)	can	save	energy	and	impro-

ve	indoor	climate	a	notch.	An	example	can	be	found	in	

Eslöv,	where	AI	and	smart	control	of	the	municipal	com-

pany’s	homes	will	enable	shutting	down	the	auxiliary	

back-up	boiler	in	the	district	heating	system.44

Energy	use	is	currently	measured	per	(heated)	square	

metre.	An	additional	measure	could	be	to	look	at	energy	

usage	per	person	using	a	building.	This	could	provide	

new	insights	into	efficient	use	of	buildings.	Occupancy	
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sensors	can	be	used	to	measure	how	effectively	spaces	

are	used	as	a	basis	for	space	optimisation	and	someti-

mes	also	to	avoid	or	reduce	new	construction.

3.7. Cooling

Comfort	cooling	consumes	a	great	deal	of	electricity	

in	warmer	parts	of	the	world,	but	is	still	a	small	area	in	

Sweden.	Today,	the	cooling	requirement	is	estimated	at	

5–7	TWh.	An	increase	of	1.3	TWh	is	forecast	for	the	next	

few	decades,45	driven	mainly	by	climate	change.	

For	numerous	premises,	cooling	needs	can	be	reduced	

by	harnessing	residual	heat	produced	in	server	rooms	or	

by	other	equipment.	It	should	also	be	evaluated	which	

cooling	is	actually	desirable.	Some	buildings	are	so	cool	

in	summer	that	workers	complain	about	the	cold.	
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4. Energy use in the 
 industrial sector
Industry	represents	almost	40	percent	of	Sweden’s	en-

ergy	use,	a	good	third	of	electricity	use,	and	causes	a	

third	of	greenhouse	gas	emissions.	Energy	efficiency	in	

operations	with	fossil	energy	use	has	a	direct	impact	on	

emissions.	However,	energy	efficiency	in	other	parts	of	

industry	is	also	important,	as	it	frees	up	energy	for	other	

users.	Modern	solutions	can	also	contribute	to	a	bet-

ter	working	environment,	higher	production	and	more	

consistent	quality	for	many	products.

Industrial	operations	are	not	as	homogeneous	as	the	

housing	sector,	which	means	that	statistics,	compilations	

of	knowledge,	good	examples,	requirements,	product	

tests	and	so	on	do	not	exist	to	the	same	extent	or	qua-

lity.	Different	industrial	sectors	have	different	points	of	

departure and conditions. 

A	report	from	the	European	Commission1,	46 shows consi-

derable	energy	efficiency	potential	in	Swedish	industry,	

see	Table	1.	The	results	are	based	on	prices	prior	to	

Russia’s	invasion	of	Ukraine.	The	report	shows	that	just	

over	a	fifth	of	energy	consumption	–	almost	31	TWh	–	in	

industry	is	both	technically	and	economically	feasible	to	

free	up.	The	estimate	includes	continued	growth	but	not	

new industries.

2019

Energy use

(TWh)

2030

“Business 

as usual” 

forecast, 

energy use 

(TWh)

Technical sav-

ing potential

2030

(TWh/year)

% of 

BAU

Economic 

saving 

potential

2030

(TWh/

year)

% of 

BAU

Industry 142 144 31,7 22 30,7 21

Tabell 1  	1	Energy	saving	potential	in	industry	in	

Sweden. Source:	European	Commission. 

According	to	the	report,	process	heat	represents	the	

single	largest	potential,	see	Figure	19.	Within	process	

heat,	one	third	of	the	potential	is	steering	and	control	

systems,	and	other	measures	include	recovery	of	residu-

al	heat,	preventive	maintenance	and	insulation.	The	se-

cond	largest	potential	is	related	to	machinery	operation,	

such	as	more	efficient	motors,	ventilation	systems	and	

speed	control.	However,	there	is	much	to	indicate	that	

Figure 18  	Energy	use	in	industry	in	2018,	broken	down	by	sector	and	by	energy	carrier.	Source: The Swedish Energy Agency 
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Figure 19  	Distribution	of	energy	saving	potential,	31	TWh	by	2030,	in	industry,	by	sector	and	by	area	of	measure.	

Source: European	Commission. 

the	greatest	potential	is	released	when	there	is	optimisa-

tion	in	a	broader	systemic	perspective,	see	Chapter	4.1.

4.1. Improving efficiency at different 
 levels

Efficiency	improvements	in	industry	can	be	described	

based	on	a	hierarchy	of	increasingly	complex	systems,	

in	which	efficiency	improvements	can	be	made	at	each	

level,	but	the	greatest	effect	is	achieved	if	account	is	

taken	of	the	highest	systemic	level.47	Some	examples	are	

provided	below.	At	the	lowest	level	there	are	individual	

components,	such	as	electric	motors.	These	compo-

nents	are	often	covered	by	the	EU	Ecodesign	Directive,	

see Chapter 5.5.

At	the	next	level	there	are	composite	appliances,	such	as	

fans	and	pumps,	which	consist	of	an	electric	motor,	drive	

shaft	and	a	fan	wheel	or	impeller,	and	any	speed	control.	

Already	at	this	level,	society’s	demands	and	knowledge	

concerning	the	systems	fade.	

Another	level	up,	a	ventilation	system,	consisting	of	a	fan,	

duct	system	and	control	system,	can	serve	as	an	example.	

Many	systems	at	this	level	were	designed	during	a	time	

of	low	energy	prices,	which	means	they	are	overdimen-

sioned.	Because	replacing	duct	systems	is	expensive	and	

cumbersome,	the	systems	often	remain	in	place.	

The	ventilation	system	ducts	can	be	leak-tight	to	varying	

degrees,	which	affects	efficiency.	It	is	also	important	that	

the	system	is	correctly	dimensioned	in	relation	to	the	ven-

tilated space. An encapsulated process can reduce the 

ventilation	need	and	also	simplify	recovery	of	residual	heat.	

Higher	up,	the	hierarchy	follows	process	integration	and	

then	industrial	symbiosis,	which	involves	several	com-

panies	cooperating.	One	company’s	residual	product	

can	be	the	raw	material	of	another.	Industrial	symbiosis	

makes	use	of	geographical	proximity.	At	Örtofta	outside	

Lund,	a	steam	pipeline	is	being	built	from	the	biofuel-fi-

red	cogeneration	plant	to	the	sugar	mill,	which	covers	25	

percent	of	the	mill’s	energy	need	and	reduces	emissions	

by	17,000	tonnes	of	carbon	dioxide	annually.48 Industrial 

symbiosis	can	generate	considerable	energy	efficiency,	

but	it	is	difficult	to	derive	total	potential,	as	it	is	based	

on	local	and	unique	conditions.

INDUSTRIAL SYMBIOSIS

PROCESS INTEGRATION

MANUFACTURING PROCESS

VENTILATION SYSTEM

PUMP

ELECTRIC MOTOR

Figure 20  	Energy	efficiency	hierarchies.
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4.2. Organisation, management and 
knowledge

Energy	efficiency	very	much	concerns	organisation,	

knowledge	and	behaviour.	To	enable	efficiency	impro-

vements,	energy	use	should	first	be	measured	and	re-

levant	key	indicators	developed,	which	are	followed	up	

in	the	same	way	as	other	indicators	of	the	company’s	

performance.	Old	rules	of	thumb	need	to	be	reviewed	

to	avoid	overdimensioning.	A	person	or	function	should	

have	designated	responsibility	for	energy	use.

Introducing	an	energy	management	system	provides	

the	organisation	with	a	functional	framework	to	take	

control	of	its	energy	use.	Studies	from	major	com-

panies	in	Austria	showed	that	the	implementation	of	

energy	efficiency	measures	was	165	percent	higher	in	

companies	with	a	certified	energy	management	system	

compared	to	those	without.49 

Energy	management	systems	involve	working	sys-

tematically	according	to	a	cyclical	model:	Planning,	

implementation,	follow-up,	improvement.	Even	simple	

models	lead	to	benefits	at	small	companies.50	Major	en-

ergy	users	often	benefit	from	certified	energy	manage-

ment	systems,	which	ensure	that	issues	are	addressed	

professionally	and	systematically.

Follow up
What are the results 

of the measures? 

How has the energy 

efficiency work 

been carried 

out?

Improve
What can be 

done better by 

next time? Can any-
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action plan

Implement
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Figure 21  	Illustration	of	the	principle	of	an	energy	ma-

nagement	system.	Source: The Swedish Energy Agency. 

A	review	of	the	previous	support	programme,	PFE,	see	

Chapter	5.3,	shows	that	measures	at	systemic	level,	

including	management,	control	and	knowledge	deve-

lopment,	generated	the	greatest	actual	energy	saving.47 

New	research	from	Linköping	University	also	shows	

that	theoretical	and	practical	knowledge,	leadership	

and	cooperation	between	these	aspects	is	needed	to	

attain	greater	energy	efficiencies	and	system	optimi-

sation.51	This	cooperation	is	also	becoming	increasingly	

important	with	the	digitalisation	of	industry.	

 
4.3. Support processes

It	is	estimated	that	various	kinds	of	electric	motors	

account	for	40	percent	of	Sweden’s	total	electricity	

consumption52	and	65	percent	of	electricity	consump-

tion	in	industry.	Electric	motors	drive	pumps,	fans,	lifts	

and	an	array	of	other	systems.	Because	they	are	subject	

to	ecodesign	requirements,	the	motors	coming	onto	the	

market	are	becoming	increasingly	efficient.	Electric	mo-

tors	generally	have	a	long	service	life,	so	there	are	many	

older	inefficient	electric	motors	in	operation.	Also,	many	

are	insufficiently	serviced	or	overdimensioned	in	rela-

tion	to	their	task.	They	are	often	controlled	by	an	on-off	

principle,	whereby	they	are	either	completely	switched	

off	or	on	at	full	speed.	Pumps	used	to	pump	liquids	or	air	

are	also	often	overdimensioned	and	lack	speed	control.	

Electric motors account for about 40 percent 

of Sweden’s electricity use and 65 percent of 

electricity use in industry. At least 5 TWh could 

be freed up by 2030. The long-term potential is 

three times greater.

Heat	exchangers	are	another	important	cooling	and	hea-

ting	component	in	many	industrial	processes,	opening	

up opportunities for energy reuse. Modern plate heat 

exchangers	are	often	25	percent	more	efficient	in	heat	

transfer	than	older	tubular	heat	exchangers,	and	often	

have	a	short	payback	time.	Incorrect	dimensioning	and	

lack	of	heat	exchanger	maintenance	affect	heat	transfer	

capacity	and	thus	reduce	the	amount	of	reusable	ener-

gy. It is also a reason for heightened energy use in con-

necting	equipment.

A	general	measure	is	to	shut	down	systems	when	they	

are	not	in	use.	This	should	be	done	automatically	to	av-

oid	dependence	on	the	human	factor.	
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Ongoing	maintenance	is	important	for	all	types	of	sup-

port	processes.	Dirt,	leaks	and	incorrect	settings	can	

cause	a	great	deal	of	unnecessary	energy	consumption.

It	is	estimated	that	30	percent	of	energy	use	in	industrial	

pumps	could	be	saved	through	correct	dimensioning,	

maintenance	measures	and	speed	control.53	More	effi-

cient	electric	motors	in	the	EU	can	save	the	electricity	

consumption	of	Sweden	as	a	whole;	that	is,	135	TWh.52 

ABB,	which	itself	manufactures	electric	motors	and	

electronic	frequency	converters,	believes	that,	in	an	op-

timistic	scenario,	7–10	TWh	of	electricity	could	be	saved	

in	Sweden	through	more	efficient	and	correctly	dimen-

sioned	electric	motors	and	greater	implementation	of	

speed	control.	That	is	almost	one	tenth	of	Sweden’s	

electricity use.

4.4. Small and medium-sized enterprises

Small	and	medium-sized	enterprises	(SMEs)*	account	

for	17	percent	of	the	energy	use	of	industry	and	often	

have	high	energy	saving	potential,	because	for	instance	

the	energy	issue	is	rarely	prioritised,	and	because	sa-

vings	can	be	made	in	easily	and	cost-effectively	correc-

ted	support	processes.	Researchers	at	Linköping	Univer-

sity54,	55	have	studied	the	energy	efficiency	potential	for	

various	sub-processes	at	SMEs.	The	results	are	shown	in			

e	22.	The	companies	in	the	study	had	performed	energy	

audits	and	implemented	around	half	of	the	proposed	

measures.	On	average,	companies	saved	around	6	per-

cent	of	their	energy	use,	while	the	potential	is	estimated	

at	20	percent	by	researchers.	

4.5. Measures in premises – heating, 
 ventilation and lighting

Industrial premises can, like other premises, save a lot of 

energy by optimising their heating, cooling, ventilation 

and lighting.

There are numerous industrial premises that have active 

heating, which could instead have used residual heat 

from their own industrial processes. By putting residual 

heat to use in other ways rather than releasing it into 

the premises, the need for cooling in the summer is also 

reduced. 

Progress within energy-efficient lamps and fittings has 

been significant since the light bulb was phased out, but 

this has not yet taken full effect in society. As much as 

* Up	to	250	employees	and	with	a	turnover	and	balance	sheet	total	of	a	maximum	of	EUR	10	million.

Figure 22  	Energy	saving	potential	for	different	sub-processes	at	small	and	medium-sized	enterprises.	 

Source: Paramonova,	Thollander	(2015) 
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90 percent of energy use from lighting could be saved 

in some operations.56 In offices, lighting could be the 

single largest user of electricity, with figures such as 50 

percent emerging.56

Numerous measures within heating, cooling and venti-

lation are common to the real estate sector and are des-

cribed in more detail there. Correct measurement and 

control can save a lot of energy in the industrial sector 

too, where not least sensors and control systems can 

serve an important purpose. 

4.6. Core processes in energy-intensive 
industry

Energy-intensive industry could free up 3 TWh of 

electricity through ongoing efficiency improve-

ments by 2030. 

Major system changes that require greater invest-

ment could free up much more.

Companies	operating	in	energy-intensive	industry	of-

ten	have	dedicated	energy	managers	because	energy	

is	both	a	critical	commodity	and	a	high	cost	for	them.	

Nevertheless,	there	is	potential	for	savings	here	too.	For	

example,	within	the	previous	support	programme,	PFE,	

see	Chapter	5.3,	3	TWh	of	electricity	was	freed	up	over	

a	ten-year	period,	which	represents	10	percent	of	the	

electricity	use	of	participating	companies.	Also,	almost	

1	TWh	of	other	energy	was	saved	as	a	result	of	further	

measures	implemented.		

4.7. Heat recovery

In many industrial processes, heat is generated which 

is cooled, known as residual, waste or surplus heat. The 

temperature varies but generally the higher the tempe-

rature, the more valuable the heat. By recirculating heat 

in the processes or recovering heat in other ways, a lot 

of energy can be saved.

Residual heat also occurs outside of industry, such as in 

hospitals, underground transport systems and sewage 

systems. The total amount of residual heat in the EU is 

estimated to be as much as the heat used by the EU’s 

entire stock of buildings.57 While not everything is reco-

verable, the untapped potential is considerable.

In many places, district heating networks offer an appro-

priate outlet for residual heat. Out of Sweden’s 60 TWh 

of district heating, nearly 5 TWh comes from residual 

heat.12 It is usually large industries that are connected 

to district heating networks, but there is also potential 

to connect more, smaller entities, such as supermarkets 

and smaller-scale industries. It is also possible to use the 

return from district heating; that is, cooled district hea-

ting water that is channelled back after use. 

An example of reuse of residual heat can be found in 

Lund, where the research facilities ESS and MAX IV pro-

vide a surplus of energy of 200 GWh. The energy is put 

to use and channelled out into a newly built low-tempe-

rature district heating network to heat homes, provide 

hot water, snow-free roads and so on. More areas of use 

are being developed as the neighbourhood emerges, 

which is planned to be home to 30,000 new Lund resi-

dents in future. 

Many industries are too far away from a district heating 

network to make it economically viable to use residual 

heat, but there are many other possibilities even for 

low-grade heat. One example is food production. Indu-

strial symbiosis consisting of systems with greenhouses 

and fish or shrimp farms presents an opportunity, which 

is for example being explored at BillerudKorsnäs Frövi, 

in cooperation with the company WA3RM. 

A tremendous untapped possibility is to upgra-

de high-grade residual heat to process heat using 

high-temperature heat pumps. Also, surplus heat can 

be used to produce electricity. In general, however, 

the efficiency ratio is low, so inexpensive residual heat 

is needed for it to be profitable. Alternatively, there is 

an outlet for the heat and cold that become “residual 

products” in the process. In recent years, technology 

has developed and, with continued enhancement, this 

could make a significant contribution to the energy 

system in future.

The untapped potential for recovering residual heat for 

district heating has been estimated at 3 TWh annual-

ly.56 In view of the new industrial activities planned in 

Sweden, this potential is likely to grow strongly. There 

is also tremendous potential for using residual heat in 

ways other than in district heating, although there are 

currently no estimates of total potential.
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4.8. Electrification

Heating	and	drying	are	common	industrial	processes	

that	often	run	on	fossil	fuels	and	cause	emissions.	De-

pending	on	the	application,	there	is	a	vast	array	of	elec-

trified	technologies	in	various	stages	of	development	

that	could	replace	fossil	fuels.	Microwave	heating	and	

induction	are	used	in	many	households,	but	are	relative-

ly rare in industry. 

Besides	saving	energy,	electrification	often	has	other	

desirable	‘side	effects’	such	as	an	improved	working	

environment,	process	control	and	product	quality.	

However,	it	can	also	present	new	risks,	such	as	bacterial	

growth.	To	obtain	a	well-functioning	new	process,	a	ho-

listic	approach	is	needed,	and	often	the	entire	existing	

process	must	be	reviewed,	including	sub-processes	and	

residual	flows.	

In	the	pulp	and	paper	industry,	a	considerable	propor-

tion	of	biofuels	are	burned,	which	could	be	put	to	bet-

ter	use	elsewhere.	New	research	shows	that	electrified	

methods	can	make	certain	processes	at	biorefineries	

highly	efficient,	such	that	virtually	all	carbon	atoms	in	

bioenergy	are	converted	into	bio-electrofuels.58 If the 

residual	heat	is	also	harnessed,	the	process	can	be	both	

energy-	and	cost-effective.	In	theory,	such	‘bio-electro-

fuels’	could	supply	the	non-electrified	parts	of	the	trans-

port	sector	with	domestically	produced	fuels.	

Some	processes	run	24	hours	a	day,	365	days	a	year,	

stopping	only	for	maintenance	once	every	ten	years	or	

even	more	seldom.	Planning	such	maintenance	stop-

pages	takes	many	years	and	when	the	stoppage	is	a	

few	years	ahead	in	time,	it	is	too	late	to	make	any	major	

changes.	The	next	opportunity	might	therefore	be	in	

twenty	years’	time.

4.9. Assessment of potential for the indu-
strial sector

The strategy’s assessment is that energy efficiency 

potential for the entire industrial sector by 2030 is 

at least 15 TWh. About 5 TWh consists of electricity 

while the rest is mainly made up of various fuels.

For	industry,	it	is	difficult	to	perform	an	independent	as-

sessment	from	a	bottom-up	perspective	due	to	a	lack	of	

data.	The	European	Commission’s	report	proceeds	on	the	

basis	of	individual	industries	and	technologies	and	their	

potential	for	savings,	yet	how	the	assessments	are	made	

is	not	transparent.	The	profitable	potential	derived	by	the	

report	for	2030	is	significant,	at	31	TWh	or	approximately	

20	percent.	However,	the	assessment	does	not	include	

overall	systemic	aspects,	where	the	absolute	greatest	

potential	can	be	found.	These	are	difficult	to	assess	and	it	

might	therefore	be	reasonable	to	exclude	them.	Research	

from	Linkoping	University	and	international	comparisons	

also	indicate	that	20	percent	is	a	possible	profitable	effi-

ciency potential for the industrial sector.  
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Figure 23  	Energy	effeciency	potential	by	2030	in	the	

industrial	sector	according	to	the	assessment	of	this	

strategy.

Whether	implementing	these	measures	by	2030	is	actu-

ally	feasible	is	difficult	to	judge	due	to	a	lack	of	data,	and	

different	industry	representatives	make	very	different	as-

sessments.	A	more	cautious	assessment	would	be	that	at	

least	half	of	this	potential	could	be	freed	up	by	2030;	that	

is,	15	TWh.	It	ought	to	be	possible	for	at	least	5	TWh	of	

this	to	be	electricity.	

E N E R G Y  U S E  I N  T H E   I N D U S T R I A L  S E C T O R



46

S T R AT E G Y  F O R  F O S S I L  F R E E  C O M P E T I T I V E N E S S  –  S T R AT E G Y  F O R  E F F I C I E N T  U S E  O F  E N E R G Y  A N D P O W E R S T R AT E G Y  F O R  F O S S I L  F R E E  C O M P E T I T I V E N E S S  –  S T R AT E G Y  F O R  E F F I C I E N T  U S E  O F  E N E R G Y  A N D P O W E R

P R E S E N T  A N D  P A S T  P O L I C Y  I N S T R U M E N T S  F O R  E F F I C I E N T   E N E R G Y  U S E

5. Present and past policy 
instruments for efficient 
 energy use
Even if efficiency improvements are made, more can be 

done to free up more energy and electricity for the indu-

strial transition, while keeping prices down at the same 

time. A number of policy instruments in Sweden have 

an impact on the volume of energy efficiencies that are 

made, although not all of them have energy efficiency as 

an explicit goal. Very few present and past policy instru-

ments have an impact on power use and flexibility.

This chapter briefly discusses the policy instruments 

that are most important for efficient energy use.

5.1. Overarching policy instruments

Tax on electrical energy. This is an excise duty on electri-

city use and the level in 2022 was 36 öre, excluding VAT, 

per kWh of electricity consumed.59 The tax makes up a 

relatively large proportion of the total energy price char-

ged to the end consumer. One reason for this is that the 

tax is to steer towards reduced electricity use.

Some activities such as energy-intensive industries and 

ships in ports pay a reduced electrical energy tax of only 

0.6 öre per kWh, compared to the 36 öre per kWh paid 

by others. In municipalities in northern Sweden, the tax 

rate is lower, 26 öre per kWh. There is a risk of the lower 

energy tax counteracting energy efficiencies as energy 

costs are an important driver of efficiency improvements. 

5.2. Policy instruments aimed at 
 residential properties and premises

Construction rules of the Swedish National Board of 

Housing, Building and Planning.	The	most	detailed	requi-

rements	for	newbuilds	and	major	conversion	projects	are	

found in the construction rules of the Swedish National 

Board	of	Housing,	Building	and	Planning.	They	stipulate	

minimum	energy	performance	requirements	for	a	building	

(supplied	energy	measured	as	a	primary	energy	ratio),	

building	envelope	requirements,	and	maximum	installed	

electrical	power	for	heating	and	domestic	hot	water.	

The construction rules do not currently contain any re-

quirement	concerning	maximum	power	utilisation	on	

the	whole,	or	flexibility	requirements.	Commissioned	by	

the	Government,	in	2021	the	Swedish	National	Board	

of	Housing,	Building	and	Planning	delivered	an	inquiry	

on	possible	additions	to	the	construction	rules.60 It 

was	proposed	that,	if	the	construction	rules	are	to	be	

supplemented	with	additional	requirements,	such	a	re-

quirement	should	be	designed	as	a	maximum	heat	loss	

ratio,	which	is	defined	as	the	heat	output	emitted	by	a	

building	on	the	coldest	winter	day	in	a	normal	year,	divi-

ded	by	the	heated	area	of	the	building.	In	the	long	run,	

imposing	requirements	for	a	low	heat	loss	ratio	could	

help to keep down the power need in Sweden on cold 

winter	days,	according	to	the	Swedish	Energy	Agency.	

The	Swedish	National	Board	of	Housing,	Building	and	

Planning	considers	that	the	current	requirements	suffice	

to	attain	a	decent	level	of	rational	energy	use.

The	agency	is	working	on	a	major	overhaul	of	the	

construction	rules	with	preliminary	launch	in	2024,	with	

a	view	to	simplifying	and	clarifying	them.	The	overhaul	is	

intended	to	include	requirements	from	new	EU	directives	

(see	further	down).	Because	buildings	remain	in	place	for	a	

very	long	time,	a	change	in	the	construction	rules	will	have	

a	limited	impact	on	total	energy	use	in	the	near	future.

The Energy Declaration for Buildings Act. New	houses,	

most	apartment	blocks,	numerous	public	premises	and	

houses	that	are	to	be	sold,	shall	have	valid	energy	decla-

rations. The energy declaration shall include aspects 

such	as	the	building’s	energy	performance,	proposals	

for	cost-effective	measures	to	improve	the	building’s	en-
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ergy	performance,	and	benchmarks	to	help	consumers	

compare	the	building’s	energy	performance.	The	energy	

declaration	must	be	performed	by	a	certified	expert	and	

is	collected	by	the	Swedish	National	Board	of	Housing,	

Building and Planning. 

Tax deduction for home repairs, conversion and exten-

sion, and deductions for green technology. The tax de-

duction	for	home	repairs,	conversion	and	extension,	and	

the	deduction	for	green	technology	are	both	aimed	at	

private	individuals	and	designed	as	tax	reductions.	Tax	

deductions	for	home	repairs,	conversion	and	extension	

can	grant	a	deduction	for	30	percent	of	the	labour	cost	

for	a	number	of	energy	efficiency	measures	in	homes,	

although	to	a	maximum	of	SEK	50,000	annually.

 

The deduction for green technology includes the cost for 

both	labour	and	materials,	but	it	is	also	capped	at	SEK	

50,000	annually.	Technologies	covered	by	the	deduction	

are	solar	panel	systems	(tax	reduction	of	15	percent),	sys-

tems	for	storing	energy	produced	by	private	generators	

(tax	reduction	of	50	percent)	and	installation	of	charging	

points	for	electric	vehicles	(tax	reduction	of	50	percent).	

5.3. Policy instruments aimed at the 
 industrial sector

The Environmental Code. In the opening section of the 

Environmental	Code,	it	is	clarified	that	energy	must	be	

used rationally and recycled and operations that are 

granted	a	permit	under	the	Environmental	Code	must	be	

energy-efficient.	The	Climate	Law	Inquiry	(Klimaträtts-

utredningen,	SOU	2022:21)	determines61 that the possi-

bility	of	imposing	requirements	on	rational	energy	use	is	

not	applied	sufficiently	consistently	in	permit-granting	

and	supervision,	and	proposes	changes	to	clarify	that	

it	is	possible	to	impose	binding	conditions	concerning	

aspects	such	as	energy	efficiency.	The	Environmental	

Code	is	mainly	directed	at	industrial	operations.	

The Energy Audits at Large Enterprises Act.	Since	2014,	

large	companies	have	been	required	to	perform	energy	

audits	every	four	years	at	minimum.	The	audit	shall	in-

clude	an	in-depth	review	of	energy	use	and	proposals	

for	cost-effective	measures	to	reduce	energy	use	or	

improve	energy	efficiency.	The	Act	does	not	contain	

any	requirements	concerning	measures	to	be	taken,	alt-

hough	according	to	the	Swedish	Energy	Agency,	which	is	

the	supervisory	authority,	measures	in	the	areas	of	heat	

recovery,	ventilation,	control	systems,	process	or	system	

efficiency	improvements	and	lighting	are	common.

The Industry Leap	(‘Industriklivet’)	is	a	long-term	initia-

tive	totalling	around	SEK	900	million	annually	that	can	

be	granted	for	preliminary	studies,	research,	pilot	and	

demonstration	projects	and	investments	to	reduce	the	

greenhouse	gas	emissions	of	the	processing	industry	or	

help	to	curb	emissions	in	the	rest	of	society	and	to	attain	

negative	emissions.	The	aid	covers	only	new	untested	

(innovative)	technologies.	

Although	energy	efficiency	is	not	the	main	focus	of	the	

aid,	many	measures	that	reduce	industrial	emissions	ge-

nerate	energy	efficiencies.	Initiatives	leading	to	energy	

efficiencies,	but	in	which	the	energy	is	renewable,	are	

not included in the Industry Leap as they are not consi-

dered	to	result	in	a	direct	reduction	in	emissions.

The Climate Leap	(‘Klimatklivet’)	can	provide	support	

for	local	and	regional	investments	with	a	high	climate	

benefit	and	may	include	measures	within	transport,	

charging	infrastructure,	energy,	industry,	agriculture,	real	

estate,	recycling	and	so	on.	Energy	efficiency	is	not	a	

focal	point	but	can	be	included.	Applications	are	evalu-

ated	according	to	the	level	of	climate	benefit	they	gene-

rate	per	invested	cost,	which	rewards	investments	that	

improve	efficiency	in	the	use	of	fossil	energy	or	entail	

replacing	fossil	energy	with	renewable	energy.

Previous policy instruments aimed at the industrial 

sector

The Energy Step Programme	(‘Energisteget’)	was	run	

during	2018–2020	and	included	support	for	the	plan-

ning	and	implementation	of	energy	efficiency	measures.	

The	aid	targeted	companies	in	the	mining	and	manu-

facturing	industry	that	had	performed	an	energy	audit.	

The	evaluation	shows	that	the	programme	produced	

energy	efficiency	improvements	equalling	just	over	0.5	

TWh62	and	that	the	programme	has	been	successful	and	

generated additionality.

Programme for energy efficiencies in energy-inten-

sive industry (PFE).	PFE	was	run	during	2004–2014	

and	practically	all	companies	in	Sweden	with	annual	

electricity	use	exceeding	100	GWh	took	part.	The	com-
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panies	were	given	tax	relief	in	return	for	implementing	

a	certified	energy	management	system,	performing	

energy	audits	and	implementing	efficiency	measures.	

During	the	programme	period,	non-financial	corpora-

tions’	electricity	consumption	decreased	by	10	percent	

–	a	total	of	3	TWh	–	of	which	approximately	1	TWh	

would,	according	to	follow-on	studies,	probably	have	

occurred	even	without	the	programme.63	The	program-

me	was	terminated	as	it	was	considered	inconsistent	

with	EU	law.		

5.4. Policy instruments with an impact on 
power and flexibility

Tariff design. The Swedish Energy Markets Inspectorate is 

preparing	regulations	on	how	grid	companies	may	design	

their	tariffs.	New	regulations	were	published	in	2022,	with	

the	aim	of	stimulating	better	grid	utilisation	and	better	re-

flecting	the	costs	of	a	grid	company.	The	new	regulations	

entail	a	high	fixed	share,	which	reflects	the	fact	that	the	

grid	owner’s	cost	for	the	grid	is	affected	relatively	little	by	

high	or	low	use	of	the	grid	at	any	given	moment.	

Some	of	the	policy	instruments	mentioned	previously	

have	an	impact	on	maximum	power	need	and	flexibility.	

• The construction rules of the Swedish National Board 

of Housing, Building and Planning prescribe a maxi-

mum power level for electric heating in new buildings, 

which helps to reduce the electrical power need. 

• The deduction for green technology covers systems 

for storing electrical energy produced by private ge-

nerators. When used correctly, this can contribute to 

flexibility and reduced power extraction. 

There	is	currently	no	policy	instrument	that	takes	a	ho-

listic	approach	to	power	and	flexibility.	White	certifica-

tes,	which	are	under	investigation,	can	be	designed	to	

contribute	to	flexibility	and	reduced	power	extraction.	

This	has	also	been	proposed	in	a	previous	inquiry.64

5.5. EU regulations

In the field of energy, there are a number of EU directi-

ves that Sweden must follow, and it must produce legis-

lation that ensures compliance with them. 

The Energy Efficiency Directive. The current Energy 

Efficiency	Directive65	contains	energy	efficiency	targets	

that	all	EU	countries	are	obliged	to	comply	with	(Chap-

ter	1.5).	The	directive	also	contains	other	requirements,	

including	requirements	for	energy	audits	at	large	com-

panies,	energy	requirements	for	products,	and	require-

ments	concerning	measuring	and	charging	for	heating	in	

apartment	blocks.	

With	the	new	EU	Green	Deal,66	which	aims	to	make	the	

EU	carbon-neutral	by	2050	and	cut	net	emissions	by	55	

percent	by	2030,	new	directives	have	been	proposed.	

In	the	wake	of	Russia’s	invasion	of	Ukraine,	these	have	

been	further	tightened	with	the	REPowerEU67 package. 

A	new	proposal	for	an	energy	efficiency	directive	inclu-

des	binding	requirements	for	greater	energy	efficiency	

and	requirements	for	the	public	sector	to	renovate	3	

percent	of	the	stock	annually.	The	European	Parliame-

nt’s	negotiating	offer	contains	binding	requirements	for	

annual	energy	efficiency	improvements	of	2	percent	in	

each country.68	It	also	encourages	behavioural	changes	

and	national	energy	saving	campaigns,	reducing	VAT	on	

energy-efficient	heating	systems	and	building	insulation,	

and	encouraging	public	bodies	to	perform	energy	audits.	

The Energy Performance of Buildings Directive69 

(EPBD) contains regulations to ensure that the Europe-

an	building	stock	contributes	to	attaining	the	EU’s	net	

zero	goal	for	2050.	

The	EPBD	stipulates	that	Member	States	must	set	

minimum	energy	performance	requirements	for	new	

buildings	and	that,	from	2021,	they	must	be	near	zero	

energy	buildings	(energy	class	A–C).	The	directive	also	

stipulates	that	buildings	for	sale	or	rental	shall	have	en-

ergy	declarations	and	that	all	Member	States	must	have	

a	renovation	strategy	to	make	the	existing	building	stock	

more	efficient.	3	percent	of	the	floor	area	in	public	pre-

mises	shall	also	to	be	renovated	energy-wise	each	year.	

With	the	Green	Deal,	an	amendment	to	the	EPBD70 was 

proposed,	which	is	being	negotiated	in	2022/2023.	

Following	agreement	by	the	Council	of	Ministers,	the	

proposal	includes	the	requirement	for	all	new	buildings	

from	2030	to	be	zero	emission	buildings	(2028	for	

new	public	buildings)	and	that	existing	homes	shall	be	

renovated	such	that	the	average	energy	performance	

for	each	country	attains	energy	class	D	at	minimum	

by	2033.	Also,	it	is	proposed	that	the	obligation	for	

valid	energy	declarations	be	extended	to	buildings	un-
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dergoing	major	renovations,	buildings	in	which	rental	

contracts	are	renewed	and	all	public	buildings.	It	is	also	

proposed	that	the	declarations	be	supplemented	with	

information	on	the	production	of	renewable	energy	and	

operation-driven	greenhouse	gas	emissions.	

Energy labelling and ecodesign. The Ecodesign Direc-

tive	covers	a	number	of	products	such	as	refrigerators	

and	electric	motors	and	sets	limits	for	minimum	energy	

performance	to	enable	the	sale	of	such	appliances.	The	

Energy	Labelling	Directive	stipulates	that	the	products	

sold	must	have	an	energy	label	which,	with	clear	cate-

gories,	shall	help	consumers	to	understand	how	much	

energy	a	given	product	uses.	The	directives	are	pushing	

for	more	and	more	energy-efficient	products	and	will,	

according	to	the	EU,	have	resulted	in	cumulative	energy	

savings	of	a	full	2,600	TWh	in	the	EU	by	2030.

The	Commission	has	also	proposed	an	amendment	to	

the	Ecodesign	Directive	that	includes	stricter	require-

ments	for	product	recyclability	and	repairability.71

Crisis intervention to address high energy prices. On 

14	September	2022,	the	European	Commission	launched	

a	crisis	package	to	curb	the	high	electricity	and	energy	

price.72	Member	States	have	subsequently	agreed	on	

a	voluntary	10	percent	reduction	in	electricity	use,	as	

well	as	a	requirement	for	the	countries	to	reduce	their	

electricity	use	during	peak	load	hours	by	5	percent.	

The EU Green Taxonomy	will	help	actors	in	the	finan-

cial	market	to	easily	assess	the	sustainability	of	their	

investments.	Companies	with	a	large	proportion	of	tax-

onomy-green	projects	or	properties	are	considered	to	

make	an	active	contribution	to	the	climate	transition	and	

can	therefore	be	deemed	an	attractive	investment.	That	

way,	green	companies	will	have	better	access	to	capital	

and	investing	in	sustainability	will	be	more	profitable.73

The	taxonomy	sets	requirements	criteria	for	classifying	

property	construction	and	management	as	an	activity	

that	contributes	to	climate	transition.	To	be	classified	

as	an	environmentally	sustainable	investment	accor-

ding	to	the	taxonomy,	buildings	constructed	before	31	

December	2020	must	be	among	the	15	percent	most	

energy-efficient	in	the	national	stock.	Renovating	buil-

dings	is	also	taxonomy-green	if	it	reduces	the	energy	

need	by	30	percent.74

5.6. Policy instruments in other countries

White	certificates	have	never	been	used	in	Sweden.	A	

special	investigator	has	been	commissioned	with	pro-

posing	a	quota	obligation	system	(white	certificates).	

The	final	report	of	the	inquiry	will	be	presented	on	31	

March	2023.	White	certificates	are	a	market-based	poli-

cy	instrument	designed	according	to	the	same	principle	

as	the	electricity	certificate	system	and	do	not	affect	

the	Government	budget	as	costs	are	scattered	among	

market	actors.	Actors	bound	by	a	quota	obligation	–	the	

energy	companies,	in	many	proposals	–	are	required	to	

report	a	certain	number	of	white	certificates	annually,	

which	are	obtained	by	implementing	energy	efficiency	

measures	among	consumers.	By	setting	a	certain	quota,	

the	state	can	thus	“order”	a	certain	energy	efficiency,	

the	implementation	of	which	will	be	ensured	by	the	quo-

ta-bound	actors.	

White	certificates	are	mentioned	in	the	Energy	Efficiency	

Directive	as	a	main	alternative	for	enabling	Member	States	

to	attain	the	energy	efficiency	targets.	However,	Member	

States	are	not	obliged	to	introduce	it,	but	may	use	other	

policy	instruments.	White	certificates	are	used	or	have	

been	used	in	a	number	of	countries	worldwide,	including	

in	Denmark,	France,	the	UK	and	the	United	States.	

Auctions	are	another	way	for	the	Government	to	procu-

re	energy	efficiencies.	Auctions	have	been	successfully	

used	for	renewable	energy	in	several	countries,	and	will	

be	used	for	negative	emissions	in	Sweden.	There	are	

also	countries,	such	as	Switzerland	and	Portugal,	that	

have	longstanding	experience	of	auctions	or	procure-

ments	for	energy	efficiency.	The	companies	may	submit	

tenders	to	implement	the	energy	efficiency	improve-

ment	requested	by	the	Government,	and	the	proposal	

with	the	lowest	cost	wins.	The	design	of	the	system	can	

either	be	a	quantitative	goal	for	the	desired	efficiency	

improvement	for	a	certain	period	of	time,	or	there	may	

be	a	predetermined	budget	for	the	auctions.	For	ex-

ample,	by	holding	auctions	in	different	categories,	bro-

ader	dissemination	in	completed	projects	and	between	

different	sectors	can	be	achieved.	

Auctions	too	can	be	carried	out	in	a	market-based	way	

by	charging	a	uniform	fee	to	market	actors.	Otherwise,	

they	can	be	paid	out	of	the	Government	budget.	Auc-

tions	have	been	investigated	for	Swedish	conditions	at	

an	overarching	level.
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6. How the potential can 
be realised – action plan 
for more efficient energy 
use
Efficient	and	flexible	use	of	energy	plays	a	crucial	role	

both	in	the	climate	transition	and	in	the	current	situation	

of high energy prices. The focus of this strategy is to 

demonstrate	how	more	efficient	use	of	energy	enables	

it	to	go	farther,	and	the	transition	to	go	faster	than	if	the	

heightened	need	for	electricity	in	particular	required	by	

the	transition	is	met	by	new	production	alone.	The	stra-

tegy’s	proposals	are	therefore	primarily	aimed	at	cre-

ating	permanent	energy	efficiency	improvements,	and	

not	savings	or	cutbacks	that	could	lead	to	lower	energy	

use	and	prices	in	the	short	term,	but	that	do	not	enhan-

ce	competitiveness.

Large	quantities	of	energy	can	be	freed	up	or	moved	

without	compromising	productivity,	comfort	and	qu-

ality.	More	efficient	use	of	energy	also	has	many	po-

sitive	effects.	For	example,	a	10	percent	reduction	in	

electricity	use	in	Europe,	based	on	2022	price	levels,	

could	halve	the	price	of	electricity	in	southern	Sweden.	

Energy	efficiencies	also	reduce	the	need	to	import	Rus-

sian	energy,	resulting	in	better	resilience	and	power	of	

resistance.	Companies	and	households	that	have	made	

energy	efficiency	improvements	will	be	less	sensitive	

to	fluctuations	in	energy	prices,	and	competitiveness	is	

strengthened.

To	facilitate	and	enable	the	implementation	of	the	road-

maps,	this	chapter	presents	challenges	and	proposals	

for	more	efficient	use	of	energy,	electricity	and	power	in	

the	area	of	power	and	flexibility,	the	housing	and	servi-

ces sector and the industrial sector. 

The	strategy	makes	assessments	of	the	potentials	in	en-

ergy	efficiency	and	flexibility	until	2030	based	on	what	

ought	to	be	feasible	to	implement	at	minimum.	When	

developing	the	strategy,	the	need	for	relevant	policy	in-

struments	has	been	prioritised	ahead	of	precise	efficien-

cy	potentials.	The	strategy’s	assessments	are	therefore	

relatively	cautious	and	achieving	far	greater	efficiency	

improvements	is	quite	possible.	

Estimated potential, housing and services (TWh) Estimated potential, 
industry (TWh)

Apartment blocks Houses Premises

Electricity 0,5 8 1 5

District heating 7,5 0 2

Other 0 0 0 10

Total 8 8 3

1519

Tabell 2  	Estimated	efficiency	potentials	by	2030,	based	on	minimum	feasibility	level.		
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It	is	estimated	that	housing	and	services	could	free	up	

a	total	of	19	TWh	by	2030,	equalling	13	percent	of	the	se-

ctor’s	current	energy	use.	It	is	estimated	that	the	industrial	

sector	could	free	up	a	total	of	15	TWh	by	2030,	equalling	

11	percent	of	the	sector’s	current	energy	use*,	see	Table	

2.	This	means	an	efficiency	improvement	of	34	TWh,	or	9	

percent	of	energy	use	in	2020.	In	terms	of	improving	the	

efficiency	of	electricity	use	alone,	the	strategy	estimates	

that	a	total	of	14.5	TWh	could	be	freed	up	by	2030,	which	

could	correspond	to	just	over	30	percent	of	the	estimated	

need	for	new	electricity	by	2030.75 

‹

Estimated potential (GW)

Residential properties 1,5

Premises and services 0,5

Industry 1

Electric vehicles 0,5

Total 3,5

Tabell 3  	Estimated	flexibility	potential	by	2030,	based	

on	minimum	feasibility	level.	

6.1. Proposals for policy instruments

There	are	currently	a	number	of	policy	instruments	ste-

ering	towards	energy	efficiency,	see	Chapter	5.	However,	

even	if	energy	efficiency	measures	are	profitable,	in	the	

past	they	have	not	been	made	to	the	extent	that	would	

be	effective	for	the	public	economy.	It	is	a	matter	of	

market	failures,	such	as	return	on	investments	for	pri-

vate	individuals	being	lower	than	the	gain	for	the	public	

economy,	information	failures	in	that	private	individuals	

are	unaware	of	the	possible	measures	they	could	imple-

ment,	or	the	gain	that	such	measures	would	generate.	

Although	the	high	energy	prices	of	late	have	increased	

interest	in	energy	efficiency	measures,	a	holistic	app-

roach	to	the	issue	is	lacking	and	the	knowledge	level	is	

still	insufficient.	There	is	therefore	a	need	to	review	and	

supplement	policy	instruments	for	energy	efficiency	to	

accelerate	developments	in	the	areas	of	energy,	electri-

city and power. 

In	the	EU,	negotiations	are	currently	under	way	on	the	

Energy	Efficiency	Directive,	for	example,	with	the	pro-

posals	entailing	relatively	substantially	raised	ambitions,	

see	Chapter	5.5.	If	the	current	proposals	are	imple-

mented,	greater	efforts	will	be	required	on	the	part	of	

Sweden than today. It is also considered that Sweden’s 

domestic	target	of	50	percent	more	efficient	energy	use	

in	2030	compared	with	2005	will	not	to	be	achievable	

with	current	policy	instruments	in	the	area	alone.	

What	the	longer-term	impact	will	be	of	the	current	

circumstances,	with	the	exceptional	increase	in	energy	

prices	in	2022,	remains	to	be	seen.	It	is	clear,	however,	

that	measures	to	reduce	energy	use	in	Sweden	are	the	

fastest way to reduce electricity costs for households and 

companies.	Energy	savings	are	crucial	to	solving	the	most	

pressing	problems	ahead,	but	more	permanent	changes	

in	energy	use	require	energy	efficiency	measures.

Overarching proposals

An energy efficiency programme

Svenska	Kraftnät	has	been	commissioned	by	the	Go-

vernment76,	77 with applying to the Swedish Energy 

Markets	Inspectorate	to	use	unutilised	revenues,	from	

overloading	(bottleneck	revenues	or	capacity	charges)	

due	to	price	differences	between	the	Swedish	electricity	

areas,	for	emergency	measures	that	may	benefit	consu-

mers	and	businesses	in	the	short	term.	The	final	report	

of	the	commission	has	been	presented	and	approxima-

tely	SEK	60	billion	will	be	disbursed	in	cash	support	

to	electricity	users	in	electricity	areas	3	and	4.	In	total,	

Svenska	Kraftnät	estimates	revenues	for	2022	at	approx-

imately	SEK	97	billion.	For	2023,	Svenska	Kraftnät	states	

that	the	uncertainty	in	the	forecasts	of	the	inflow	of	ca-

pacity	revenues	is	too	great	to	enable	them	to	propose	

measures.78

In	order	to	attain	a	robust	energy	system	in	the	longer	

term,	it	is	important	that	measures	do	not	only	compen-

sate	households	and	companies	for	high	electricity	costs	

–	which	risks	having	the	opposite	effect	and	increasing	

demand	for	electricity.	Measures	are	also	needed	to	re-

duce	demand	for	electricity	in	order	to	curb	prices	and	

the	load	on	electricity	supply.	In	a	communication	from	

20	July	202279,	the	European	Commission	recommended	

that	Member	States	introduce	national	or	common	auc-

tion	or	tendering	systems	to	reduce	gas	consumption.	

Member	States	have	also	agreed	on	a	voluntary	overall	

reduction	target	of	10	percent	of	gross	electricity	use	and	
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a	mandatory	reduction	target	of	5	percent	of	electricity	

consumption	during	high-load	hours.80 Both goals apply 

to	the	period	1	December	2022	to	31	March	2023.	

The	assessment	in	this	strategy	is	that	current	policy	

instruments	do	not	provide	sufficient	incentives	for	

sustainable	energy	efficiency	improvements.	The	most	

forceful	proposal	in	the	strategy	that	is	expected	to	have	

a	major	effect	in	terms	of	giving	greater	impetus	to	en-

ergy	efficiency	in	Sweden	is	the	introduction	of	a	new	

energy	efficiency	programme.	The	previous	programme	

was	directed	at	energy-intensive	industry	(PFE),	whi-

le	the	scope	of	the	proposal	for	a	new	programme	is	

broader.	Participation	in	the	programme	is	proposed	to	

be	voluntary	and	is	aimed	at	companies	which,	in	the	

proposal	to	revise	the	Energy	Efficiency	Directive,	are	

subject	to	the	requirement	to	introduce	an	energy	ma-

nagement	system,	property	owners	as	well	as	energy	

companies	and	aggregators.	

The	programme	is	also	proposed	to	include	a	market-ba-

sed	auction	system	to	reduce	electricity	and	power	use	

among	affiliated	actors	and	their	customers.	In	the	auc-

tion	system,	the	affiliated	actors/companies	may	submit	

tenders	to	implement	the	energy	efficiency	improvement	

requested	by	the	Government,	and	the	proposal	with	the	

lowest	cost	wins.	In	order	to	attain	the	desired	volume,	

either	a	quantitative	goal	is	set	for	the	desired	efficiency	

improvement	for	a	certain	period	of	time,	or	there	is	a	

predetermined	budget	for	the	auctions.

Auctions	can	be	held	in	different	categories	to	ensure	

broader	dissemination	in	executed	projects	and	between	

different	sectors.	For	example,	auctions	can	be	directed	

specifically	at	energy	efficiency	solutions	in	industry	or	

real	estate	companies,	industrial	partnerships	for	energy	

integration	or	at	property	owners	who	can	join	forces	to	

reduce the electricity use of a whole district. 

Including	energy	companies	and	aggregators	in	the	pro-

gramme	provides	greater	opportunities	for	implemen-

ting	measures	among	their	customers,	such	as	SMEs	and	

house	owners.	Another	important	part	of	the	program-

me	is	to	create	or	use	existing	networks	to	exchange	

experiences,	raise	the	level	of	knowledge	and	initiate	

cooperation	within	energy	efficiencies.	

The	energy	efficiency	programme	would	help	to	redu-

ce	demand	for	electricity	and	power,	reduce	the	price	

of	electricity	and	at	the	same	time	contribute	towards	

achieving	the	Swedish	energy	efficiency	target	by	2030	

and	expected	EU-level	targets.	

One	possibility	for	long-term	funding	of	the	programme,	

including	the	reverse	auction	system,	could	be	to	reser-

ve	part	of	Svenska	Kraftnät’s	surplus	from	the	capacity	

charges	for	2023.	Such	a	solution	has	the	advantage	of	

not	burdening	the	Government	budget.	The	revenues	

from	the	capacity	charges	are	for	the	implementation	

of	measures	aimed	at	eliminating	the	transfer	restric-

tions	between	electricity	price	areas,	and	until	there	is	

a	reasonable	assessment	of	2023	revenue,	it	is	difficult	

to	determine	the	size	of	the	surplus.	The	strategy	ne-

vertheless	finds	it	likely	that	electricity	prices	will	remain	

relatively	high	in	combination	with	electricity	demand	in	

southern	Sweden	exceeding	generation,	which	will	lead	

to	a	surplus	that	could	be	used	to	fund	energy	efficiency	

measures.	This	is	not	possible	on	the	basis	of	current	EU	

regulations,	but	in	light	of	the	current	energy	landscape	in	

Europe	and	Commission	communication	of	18	May	2022	

on	short-term	energy	market	interventions	and	long-term	

improvements	to	the	electricity	market	design,	in	this	

strategy	the	conditions	are	considered	to	be	relatively	

good.	Alternative	ways	to	fund	the	energy	efficiency	pro-

gramme	could	be	within	the	bounds	of	the	Government	

budget,	like	the	existing	auctioning	system	for	negative	

carbon	emissions,	or	to	earmark	a	certain	share	of	Go-

vernment	revenue,	such	as	tax	on	electrical	energy.

Proposal:

1. The Government should commission the Swedish 

Energy Agency with designing an energy efficien-

cy programme that also includes a market-based 

auction system to reduce the use of electricity and 

power. The programme should run until the end of 

2030, and may for example:   

 - be open to companies, including property owners, 

with average annual energy consumption excee-

ding 28 GWh and which in the proposal to revise 

the Energy Efficiency Directive shall introduce an 

energy management system,

 - be open and link to participating property owners 

within existing networks such as BeLok, BeBo and 

BeSmå, 
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 - be open to energy companies and aggregators, 

 - exempt participating actors from supervision in 

terms of the Environmental Code’s energy requi-

rements on the rational use of energy, 

 - include platforms for networking between the 

participating actors, 

 - include the possibility to apply for planning sup-

port for detailed preliminary studies for invest-

ments in energy efficiency measures,

 - include reverse auctions for energy efficiency 

measures in which the repayment period exceeds 

three years.

 - an initial auction round is proposed to be direc-

ted at actors in electricity areas 3 and 4 with the 

aim of freeing up 5 TWh of electricity. Within the 

bounds of the Emergency Regulation, Svenska 

Kraftnät may apply to the Swedish Energy Mar-

kets Inspectorate to use part of the surplus from 

the capacity charges in 2023 to finance this first 

auction round. 

2. The Government should commission the Swedish 

Energy Agency with investigating the possibilities of 

long-term funding of a new energy efficiency pro-

gramme. The commission is proposed to include ex-

ploring the possibilities of reserving some of Svenska 

Kraftnät’s surplus from capacity charges if these are 

forecast to be high in the coming years also.  

Energy efficiency – a climate action

Energy	efficiency	can	help	to	reduce	emissions,	in	part	

directly,	by	reducing	use	of	fossil	fuels.	Indirectly,	effi-

ciency	improvements	in	the	electricity	system	can	have	

a	climate	impact	by	freeing	up	electricity	needed	for	the	

transition	in	the	transport	and	industrial	sectors.	Finally,	

freed-up	electricity	that	is	not	used	in	Sweden	can	be	

exported	to	neighbouring	countries	and	help	to	force	

out	fossil	electricity	generation	there.	Therefore,	energy	

efficiency	measures	should	be	seen	as	a	climate	action	

to a greater extent than currently.

On	cold	days	in	winter,	heat	production	takes	priority	

over	electricity	generation	at	cogeneration	plants,	despi-

te	this	being	when	electrical	power	is	also	needed	most.	

By	running	a	top-up	boiler,	more	electricity	generation	

can	be	freed	up.	However,	this	is	expensive	and	also	they	

are	often	run	on	fossil	fuels.	Heat	reservoirs	enable	more	

electricity	to	be	generated	without	needing	to	use	top-

up	boilers.	Heat	from	the	reservoirs	then	fulfil	part	of	the	

district heating need on the coldest days of the year and 

enable	high	electricity	generation	even	in	winter.	Incenti-

ves	for	a	greater	degree	of	heat	storage	than	today	would	

enable	higher	electricity	generation	even	in	winter,	hence	

reducing local and regional power challenges. 

It	is	difficult	for	initiatives	that	make	fossil-free	energy	

more	efficient,	or	efficiency	improvements	that	do	not	

sufficiently	reduce	fossil	emissions,	to	benefit	from	the	

Industry	Leap	and	the	Climate	Leap,	which	are	chiefly	

aimed	at	a	direct	reduction	in	carbon	emissions.	It	may	

for	instance	be	a	case	of	investing	in	heat	reservoirs	

or	measures	to	harness	or	improve	efficiency	in	use	of	

residual heat. 

By	reviewing	how	energy	efficiency	can	be	included	

in	more	of	the	climate	aid	already	in	place,	such	as	the	

Climate	Leap	and	Industry	Leap,	it	is	considered	that	

opportunities	for	investment	in	energy	efficiencies	and	

heat	reservoirs	will	improve.

Proposal:

3. The Government should include energy efficiency as 

a climate action and commission relevant agencies 

with incorporating (more types of) energy efficienci-

es in existing climate-related aid, such as the deduc-

tion for green technology, the Climate Leap and the 

Industry Leap. 

Power and flexibility

Sweden	has	a	surplus	of	electricity	on	an	annual	basis	

and	produces	more	electricity	than	is	used	in	the	country.	

However,	there	are	local	and	regional	challenges,	in	that	

the expansion of electricity grids and electricity genera-

tion	have	not	kept	up	with	electricity	use.	Consequently,	

electricity	grids	are	now	congested	in	many	places.	

Measures	that	shift	electricity	use	in	time	by	means	

of	smart	control	can	free	up	power	to	establish	new	

industries	and	build	residential	areas.	Cities	currently	

struggling	with	grid	capacity	can	benefit	from	flexibility	

markets	and	other	measures	to	enable	sustained	growth	

without	waiting	for	grid	expansion.	Policy	instruments	
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introduced	in	the	area	should	therefore	be	long-term	to	

enable	investment	decisions	and	potential	start-ups.	

Electricity	grids	need	to	be	dimensioned	to	cope	with	

higher	electricity	consumption	in	the	future,	but	they	

also	need	to	be	used	smarter	and	more	effectively	

through	reduced	power	peaks	and	flexibility.	In	this	

strategy,	it	is	assessed	that	the	potential	for	flexibility	

measures	could	free	up	flexibility	of	at	least	3.5	GW	in	

the	areas	of	housing	and	services,	industry	and	through	

smart	charging	of	electric	vehicles.	In	a	government	

commission	from	September	2022,	Svenska	Kraftnät	will	

counteract power peaks and reduce prices in southern 

Sweden	through	measures	such	as	devising	procure-

ments	in	a	way	that	encourages	actors	that	use	a	lot	of	

electricity to adapt or reduce their electricity use. 

Electricity	trading	contracts	with	a	floating	hourly	pri-

ce can help to shift electricity use to hours of the day 

when usage is otherwise low. By supporting technical 

equipment	that	helps	consumers	to	steer	electrici-

ty	consumption	towards	times	of	lower	demand	for	

electricity,	more	might	consider	an	electricity	contract	

based	on	an	hourly	rate.

Grid tariffs that steer more clearly towards flexibility

Grid	companies	have	a	monopoly	on	grids	in	their	res-

pective	areas,	and	for	this	reason	the	maximum	income	

they	may	charge	to	their	customers	(revenue	frame)	and	

how	the	fees	are	devised	(tariff	design)	are	regulated	

through	the	Energy	Markets	Inspectorate.	In	2022,	the	

Energy Markets Inspectorate updated its regulations 

on	tariff	design,	which	has	led	to	a	higher	proportion	of	

fixed	fees.	The	reason	for	this	is	that	tariffs	should	reflect	

the	breakdown	of	grid	costs,	and	most	of	the	costs	are	

fixed.	This	does	not	steer	towards	more	efficient	use	of	

grids,	as	low	variable	use	gives	little	incentive	for	grid	

users	to	shift	their	use	in	time.	

The	revenue	frame	governs	the	maximum	revenue	that	

grid	companies	are	permitted	to	charge	to	their	custo-

mers.	The	revenue	frame	is	intended	to	ensure	that	grid	

companies	obtain	coverage	for	the	investments	they	

make.	At	present,	the	revenue	frame	is	geared	to	pure	

investments,	such	as	new	power	lines,	rather	than	ser-

vice-based	solutions	such	as	flexibility	markets.	This	is	

because	the	revenue	frame	increases	if	the	company	can	

demonstrate	costs	for	investments,	but	not	if	it	increases	

its	operating	expenses	by	purchasing	services.	However,	

in	order	to	make	grid	use	resource-efficient,	it	is	impor-

tant	to	stimulate	both	the	rollout	of	new	grids	and	more	

service-based	solutions	and	dynamic	tariffs	so	as	to	ensu-

re	effective	use	of	the	grids	once	they	are	actually	built. 

 
Proposal:

4. The Government should commission the Energy 

Markets Inspectorate with creating stronger incenti-

ves in the revenue regulations to maximise efficiency 

governance, without undermining cost coverage.     

 

Opportunities for flexibility solutions

Insulation	ensures	that	heat	stays	in	a	building	for	a	

certain	period	of	time	even	without	active	heating.	

Buildings	with	electric	heating	can	therefore	serve	as	a	

flexibility	resource	in	grids	by	switching	off	or	reducing	

heating	when	electricity	consumption	in	society	peaks.	

The	prospect	of	property	owners	doing	this	manually	is	

improbable;	rather,	more	buildings	need	to	be	equipped	

with	smart	control	that	automatically	regulates	the	hea-

ting	of	the	building	depending	on	the	price	of	electricity	

and	grid	capacity.	That	way,	properties	could	help	to	re-

duce power peaks throughout the day on a large scale. 

Aggregators	can	gather	flexible	resources,	both	from	

generation	and	use,	and	package	them	to	trade	on	the	

electricity	market,	bid	on	various	support	services	or	

on	a	local	flexibility	market.	Local	flexibility	markets,	on	

which	actors	trade	in	flexibility,	currently	exist	only	in	a	

few	places	in	Sweden.	These	markets	lack	uniform	re-

gulation,	which	needs	to	be	developed	to	facilitate	and	

provide	incentives	for	more	actors	to	participate	and	to	

create	more	local	markets	with	a	similar	structure	that	

can	help	address	grid	challenges.	As	demand	for	flexible	

resources	increases,	so	too	does	the	value	of	flexibility.	

Participation	in	flexibility	markets	is	entirely	voluntary	

and	should	remain	so,	as	the	conditions	of	different	

actors	vary	so	much.	

The	growing	share	of	electric	cars	in	the	fleet	also	af-

fects	grid	power	peaks.	In	2021,	Mobility	Sweden	esti-

mated	that	80	percent	of	new	car	sales	will	consist	of	

electric	cars	in	2030,81	and	Power	Circle	estimates	that	

the	number	of	chargeable	passenger	cars	in	2030	could	

be	2.5	million.	The	large	electric	car	fleet	will	mean	that	

smart	control	of	electric	car	charging	will	be	crucial	to	

the	functioning	of	the	electricity	system.	At	the	same	
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time,	the	potential	to	use	the	capacity	of	electric	car	

batteries	to	curb	power	peaks	is	considerable.	NEPP	es-

timates	that	if	60	percent	of	the	passenger	car	fleet	were	

electrified,	there	would	be	battery	capacity	of	14–114	GW.	

Even	if	only	a	small	part	of	this	capacity	were	available,	

there	is	tremendous	potential	to	support	the	grid.

Proposal:

5. The Government should commission The Swedish 

Energy Markets Inspectorate and Svenska Kraftnät 

with reinforcing and developing well-functioning 

flexibility markets and enabling more types of actors 

to participate.

6. The Government should work towards the EU in-

troducing requirements for car manufacturers for 

the approval of electric car batteries for flexibility 

services. Charging points too should support V2G 

(vehicle-to-grid). 

7. The Government should supplement the tax re-

duction for green technology and commission the 

Swedish Environmental Protection Agency to supp-

lement the Climate Leap with conditions for smart 

charging technology, which could help to level off 

power peaks, as part of the support for installing 

charging points.

Housing and services sector

The	housing	and	services	sector	is	a	disparate	group	

encompassing	more	than	just	properties,	for	example	

agriculture,	forestry	and	construction.	The	breakdown	

makes	the	statistics	difficult	to	interpret	and,	at	worst,	

misleading	if	used	incorrectly.	

The	potential	to	use	energy	more	efficiently	in	the	hou-

sing	and	services	sector	is	considerable.	In	this	strategy,	

it	is	estimated	that	a	potential	that	could	be	achieved	by	

2030	is	at	least	around	16	TWh	in	housing,	of	which	8.5	

TWh	is	electricity.	For	schools,	offices	and	the	trade	se-

ctor,	the	potential	is	estimated	at	around	3	TWh	for	total	

energy	use,	of	which	2	TWh	is	district	heating	and	1	TWh	

is electricity..

Construction rules of the Swedish National Board of 

Housing, Building and Planning

The construction rules of the Swedish National Board of 

Housing,	Building	and	Planning	place	demands	on	new	

construction	projects	and	major	conversion	projects,	

see	Chapter	5.2.	However,	the	practical	use	is	broader	

than	this	and	the	rules	are	used	both	by	the	Government	

and	voluntary	certification	systems	as	an	energy	per-

formance	metric.	According	to	the	construction	rules	

of	the	Swedish	National	Board	of	Housing,	Building	and	

Planning,	purchased	energy	is	currently	reported	when	

the	energy	performance	of	a	building	is	to	be	calculated.	

This	means	that	energy	generated	in	the	building	or	on	

its	plot	and	that	is	subsequently	used	by	the	building	is	

not	included	in	the	building’s	energy	use.

In	order	to	ensure	technology	neutrality	between	diffe-

rent	heating	solutions,	such	as	district	heating	or	heat	

pumps,	weighting	factors	are	used.	It	is,	however,	deba-

ted	how	effectively	these	work	when	other	types	of	re-

quirements	are	imposed,	for	example	that	a	building	must	

be	a	certain	percentage	better	than	the	requirements	of	

the construction rules of the Swedish National Board of 

Housing,	Building	and	Planning.	Since	the	use	of	district	

heating	can	free	up	electricity	use	for	other	needs,	requi-

rements	should	not	be	set	that	reward	heat	pumps	above	

district	heating,	irrespective	of	energy	performance.	

The	Swedish	National	Board	of	Housing,	Building	and	

Planning,	in	cooperation	with	the	Swedish	Energy	Agen-

cy,	has	investigated	supplementary	requirements	in	

the	construction	rules	for	the	energy	performance	of	

buildings.60	The	inquiry	proposed	that,	if	the	construc-

tion	rules	are	to	be	supplemented	with	additional	re-

quirements,	such	a	requirement	should	be	designed	as	

a	maximum	heat	loss	ratio,	which	is	defined	as	the	heat	

output	emitted	by	a	building	on	the	coldest	winter	day	

in	a	normal	year,	divided	by	the	heated	area	of	the	buil-

ding.	In	this	strategy,	it	is	estimated	that	low	heat	loss	

ratio	requirements	could	help	to	keep	the	power	need	in	

Sweden	on	cold	winter	days	down,	and	should	therefore	

be	introduced.

Proposal:

8. The Government should implement the proposal for 

a maximum heat loss ratio in the joint commission of 

the Swedish National Board of Housing, Building and 

Planning and the Swedish Energy Agency concer-

ning supplementary requirements in the construc-

tion rules for the energy performance of buildings. 
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Energy-efficient renovation of apartment blocks

The	vast	majority	buildings	are	older;	new	construction	

projects	account	for	a	very	small	proportion	of	the	total	

building	stock.	Buildings	that	are	40	years	or	older	are	

considered	to	have	an	extensive	renovation	need	and	

most	of	the	buildings	that	are	renovated	only	move	up	

one	or	two	energy	classes.	A	faster	renovation	rate,	in	

which	energy	efficiency	improvements	are	rewarded,	

could free up a lot of energy and indeed power. The 

cities where there is a capacity shortage in grids today 

could	thus	reduce	the	problems	through	energy	and	

power	renovations	in	the	property	stock.	However,	spe-

cial	consideration	must	be	given	to	renovations	not	le-

ading	to	excessive	rent	increases.	

The	current	rent-setting	rules	do	not	allow	rent	increa-

ses	to	fund	energy	efficiency	measures	in	the	property.	

However,	it	may	be	difficult	to	carry	out	major	invest-

ments	such	as	extra	insulation	or	more	efficient	heating	

and	ventilation	systems	without	funding	the	measures	

with increased rents. There is therefore a need for in-

centives	and	support	for	energy-efficient	renovation	of	

apartment	blocks	that	does	not	lead	to	high	rent	incre-

ases	that	could	lead	to	residents	being	unable	to	afford	

to	stay.	Policy	instruments	need	to	lay	down	long-term	

conditions	for	property	owners	to	make	energy	efficien-

cy	improvements	and	they	must	also	have	a	technolo-

gy-neutral	design.	The	strategy	proposes	several	supp-

lementary	policy	instruments	in	which	the	real	estate	

sector	can	participate,	both	an	auction-based	system	

(proposal	1)	and,	below,	targeted	aid	for	apartment	

blocks	only.

The	EU	Green	Taxonomy	sets	out	that	the	15	percent	

most	energy-efficient	buildings	in	the	national	stock	can	

be	classified	as	an	environmentally	sustainable	invest-

ment.	Renovations	that	reduce	the	building’s	energy	

requirements	by	at	least	30	percent	are	also	included.74 

Banks	and	financial	firms	are	required	to	report	accor-

ding	to	the	taxonomy,	which	gives	property	owners	in-

centives	to	demonstrate	that	they	fulfil	the	requirements	

to	obtain	green	funding.	The	majority	of	banks’	lending	

consists of collateral in different types of properties 

and	homes	(houses,	apartment	blocks	and	commercial	

properties).	One	challenge,	however,	is	that	only	about	

20	percent	of	houses	have	valid	energy	declarations.82 

Several	banks	currently	offer	‘green	mortgages’,	which	

grant	a	discount	on	the	mortgage	if	the	home	meets	

certain	environmental	requirements.	The	definitions	of	

the	taxonomy	will	most	likely	be	used	for	both	green	

mortgages	and	green	bonds. 

Proposal:

9. The Government should introduce measures to 

incentivise property owners into carrying out ener-

gy-efficient renovations. Several options are available 

and are proposed to be implemented in two steps:  

 - Step 1: Reintroduce the previous “Aid for energy 

efficiency in apartment blocks”. The aid was gran-

ted for additional costs for energy efficiencies that 

improved the energy performance of a building by 

at least 20 percent, and was financed with funds 

from the EU recovery package available between 

2021 and 2027. Small enterprises could obtain a 

maximum of 50 percent of the basis eligible for 

the support, medium-sized enterprises up to 40 

percent and large enterprises up to 30 percent. 

The basis for assessing the support must be tech-

nology-neutral.

 - Step 2: In order to secure long-term conditions 

for property owners’ work on energy-efficient 

renovation, the Government should commission 

the Swedish National Board of Housing, Building 

and Planning, in consultation with the Swedish Tax 

Agency, with investigating and submitting propo-

sals regarding how a tax reduction corresponding 

to the above support levels could be designed to 

provide continued incentives for the energy-effi-

cient renovation of apartment blocks after 2027. 

Smart properties

The	digitalisation	of	buildings	presents	heightened	

opportunities	for	property	automation	and,	through	

artificial	intelligence	(AI),	for	controlling	the	energy	use	

of	buildings	as	efficiently	as	possible	based	on	external	

factors	such	as	weather,	electricity	price	and/or	power	

balance	in	the	grid.	Several	properties	can	also	be	linked	

together,	which	enables	the	entire	stock	to	be	controlled	

more	collectively	in	relation	to	the	heat	and	power	ba-

lance	in	the	area.	Examples	in	Örebro	show	that	by	using	

AI	for	heat	control,	energy	use	can	be	reduced	by	10–20	

percent	annually	and,	in	combination	with	more	modern	

technology	and	behavioural	changes,	as	much	as	50	

percent.	Digitalisation	and	communication	between	buil-

dings	have	tremendous	potential	to	reduce	both	energy	
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and	power	use	in	neighbourhoods,	districts	or	entire	

cities.	In	order	to	facilitate	and	speed	up	developments,	

the	legal	scope	for	these	digital	energy	platforms	should	

therefore	be	investigated	as	well	as	possible	support	

systems	for	increased	implementation.		

Proposal:

10. The Government should commission the Swedish 

Energy Agency with investigating the legal scope 

and need for support for heightened implementation 

of open digital energy platforms for communication 

between smart buildings (properties that automate 

control and regulation functions through AI).   

Improved knowledge of energy efficiency measures 

and the possibilities they present

IEnergy	efficiency	investments	and	measures	in	houses	

are	mainly	carried	out	in	connection	with	a	change	of	

ownership	or	in	the	event	of	a	sharp	increase	in	energy	

prices,	like	in	2022.	In	order	to	stimulate	measures	for	

house	owners	too,	both	in	the	short	term	to	manage	

the	high	energy	costs	through	energy	savings,	and	in	

the	long	term	to	achieve	permanent	energy	efficiency	

also	in	the	stock	of	individual	houses,	policy	instruments	

such	as	the	dissemination	of	knowledge	about	effective	

measures,	increased	opportunities	in	connection	with	

other	renovation	works	and	financial	aid	for	implemen-

ting	energy	efficiencies	are	needed.	Such	policy	instru-

ments	could,	in	the	long	term,	reinforce	households’	

resilience to changes in electricity prices and reduce the 

need	for	emergency	market	interventions	like	those	pro-

posed	in	2022.

Energy	and	climate-related	advice	is	an	impartial	and	

free-of-charge	service	in	the	municipalities	that	can	

provide	support	and	advice	on	aspects	such	as	energy	

efficiency	improvements	to	private	individuals,	small	

and	medium-sized	enterprises,	tenant-owner	associa-

tions,	private	apartment	block	owners	and	associations.	

An	evaluation	by	the	energy	and	climate	advisors	has	

shown	that	50	percent	of	companies	that	have	obtained	

advice	carry	out	some	measure	that	has	led	to	a	measu-

rable	energy	efficiency	improvement.	The	quality	of	the	

advice	varies,	however,	depending	on	the	municipality,	

and	there	is	a	lack	of	resources	to	boost	expertise	and	

scope	in	the	advice.	

Energy declarations prepared for newly constructed 

houses,	apartment	blocks,	numerous	public	premises	

and	when	houses	are	sold	must	meet	a	certain	level	of	

quality	to	work	effectively	and	add	to	the	property	ow-

ner’s	knowledge	level.	The	number	of	proposed	measu-

res	and	recommendations	in	the	energy	declarations	is	

currently	generally	low.	By	providing	cost-effective	pro-

posals	for	measures	within	energy	efficiency,	power	and	

flexibility,	the	level	of	knowledge	is	raised,	which	lowers	

the	threshold	and	clarifies	incentives	for	implementing	

measures.	For	example,	more	measures	turn	out	to	be	

cost-effective	if	account	is	taken	of	the	lifetime	of	the	

measure	and	future	energy	prices.	Longer-term	measu-

res	could	be	profitable	if	they	are	implemented	in	con-

nection	with	the	property	owner	performing	other	reno-

vation	work.	However,	this	consideration	is	rarely	taken	

into	account	in	today’s	energy	declarations,	and	there	

are	no	guidelines	for	how	to	perform	such	calculations.	

Tax	deductions	for	home	repairs,	conversion	and	ex-

tension,	which	are	directed	at	private	individuals,	can	

grant	a	tax	deduction	for	30	percent	for	the	labour	cost	

for	a	number	of	energy	efficiency	measures	in	homes,	

although	to	a	maximum	of	SEK	50,000	annually.	More	

extensive	energy	efficiency	measures	such	as	installing	

waterborne	heating	systems	are	relatively	expensive	and	

there	is	thus	a	risk	of	the	tax	deduction	for	home	repairs,	

conversion	and	extension	encouraging	smaller-scale	

measures	at	the	expense	of	more	substantial	efficien-

cy	improvements.	An	extended	period	of	time	during	

which	the	deduction	may	be	used,	whereby	the	amount	

unused	in	the	current	year	can	be	carried	over	to	the	

following	year,	also	improves	possibilities	of	carrying	

out	measures	in	connection	with	other	renovation	work	

which	would	otherwise	risk	being	deprioritised	as	the	

SEK	50,000	cap	does	not	suffice	for	them.	

Around	173,000	houses	are	still	heated	with	direct-ac-

ting	electric	heating,	which	is	very	inefficient	and	expen-

sive.	If	holiday	homes	are	included,	the	number	is	even	

higher.	Installing	new	hot	water	central	heating	systems	

in	an	existing	house	is	a	costly	and	extensive	measure.	

From	an	energy	system	perspective,	it	would	be	bene-

ficial	if	this	were	done,	but	it	is	rarely	profitable	for	the	

individual	homeowner.	Installing	air-to-air	heat	pumps	

could	be	a	less	costly	option.	The	Government	has,	in	

the	2023	Budget	Bill,	announced	an	investment	grant	for	

conversion	of	heating	systems	and	renovation	of	hou-
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ses	with	direct-acting	electric	or	gas	heating.	In	order	

to	allow	sufficient	time	to	reach	as	many	home	owners	

as	possible,	thus	reducing	the	sensitivity	of	vulnerable	

households	to	energy	prices,	increasing	resilience	to	fu-

ture	crises	and	reducing	power	extraction	in	vulnerable	

areas,	it	should	be	possible	to	apply	for	the	aid	over	a	

proposed	period	of	five	years,	Also,	23,000	houses	still	

have	oil-fired	boilers	as	their	main	source	of	heating.	

These	households	should	also	be	covered	by	the	propo-

sed	conversion	aid.

Proposal:

11. The Government should increase the Swedish En-

ergy Agency’s long-term provision of resources for 

energy and climate advisors. It is proposed that the 

appropriation be increased by 50 percent on the 

basis of 2022 funding (SEK 120 million) to also cover 

the introduction of a certification to ensure compe-

tence and quality of advice and a higher degree of 

outreach. 

12. The Government should amend the Energy Declara-

tions Ordinance so that the policy instrument provi-

des greater information on cost-effective measures 

with the goal of halving the building’s energy use. 

The Energy Declarations Act should also be supple-

mented to include power and flexibility measures. 

13. The Government extend the period during which the 

tax deduction for home repairs, conversion and ex-

tension may be used, for example three years, making 

the maximum amount of the deduction SEK 150,000. 

The deduction should also be extended to include 

deductions for advisory service and energy audits of 

properties and installation of smart control systems.  

14. The Government should extend the investment 

grant, announced in the 2023 Budget Bill, for con-

version of heating systems and renovation of houses 

with direct-acting electric or gas heating. It should 

be possible to apply for the aid over five years, as a 

proposal, and it should also include properties that 

are still heated by oil-fired boilers.  

 

Industrial sector

The	industrial	sector	is	not	as	homogeneous	as	the	

housing	sector,	and	uncertainties	surrounding	energy	

efficiency	potentials	are	considerable	due	to	a	lack	of	sta-

tistics	and	knowledge	compilations.	However,	it	can	still	

be	said	that	the	general	potential	for	energy	efficiency	in	

industry	is	considerable;	according	to	an	EU	report	from	

2021,	Swedish	industry	can	save	just	over	20	percent	of	

energy	by	2030.	The	assessment	in	this	strategy	is	that	a	

potential	that	is	achievable	by	2030	is	at	least	around	15	

TWh,	of	which	about	5	TWh	is	electricity,	while	the	rest	

mainly	consists	of	various	fuels.

In	the	industrial	sector	also,	not	enough	efficiency	impro-

vements	are	being	made,	despite	many	of	the	measures	

being	profitable.	Lack	of	knowledge	about	how	and	

where	energy	is	used,	competition	for	time	and	resources	

and	measures	that	involve	extensive	changes	to	existing	

processes	are	some	examples	of	why	energy	efficiencies	

are deprioritised. 

The	former	policy	instrument,	the	Energy	Step	Program-

me,	included	support	for	the	planning	and	implementa-

tion	of	energy	efficiency	measures	and	was	geared	to	

companies	in	the	mining	and	manufacturing	industries	

that	had	performed	an	energy	audit.	The	proposal	pre-

sented	previously	in	the	strategy	to	introduce	an	energy	

efficiency	programme,	see	Proposal	1,	includes	both	the	

companies	and	the	opportunities	for	financial	aid	previo-

usly	covered	by	the	Energy	Step	Programme.		

Improved knowledge of and support for energy 

 efficiency

Efficient	use	of	energy	in	the	industrial	sector	largely	

concerns	knowledge,	organisation	and	behaviour.	An	

energy	management	system	provides	the	organisation	

with	a	framework	for	its	energy	use	and	facilitates	imple-

mentation	of	energy	efficiency	measures	at	both	small	

and	large	companies.	

Small	and	medium-sized	enterprises	often	have	consi-

derable	potential	to	improve	their	energy	efficiency	and,	

at	the	same	time,	strengthen	their	resilience	to	future	

crises.	Here,	however,	there	is	also	usually	a	great	lack	

of	knowledge	and	time,	and	it	is	difficult	to	prioritise	the	

time	and	investment	costs	potentially	involved	in	working	

with	energy	efficiency	improvements.	In	order	for	energy	

efficiency	measures,	including	profitable	ones,	to	be	pri-

oritised	by	small	and	medium-sized	enterprises,	outreach	

activities	and	support	systems	are	needed	that	include	

a	systemic	perspective	on	operations,	working	methods,	
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knowledge	and	implementation.	A	systemic	approach	

covering	the	whole	of	the	business	is	important	to	rai-

sing	interest	and	incentives	for	implementing	measures.	

Between	2015	and	2021,	the	EU	initiative	National	Regi-

onal	Fund	Programme	was	run	by	the	Swedish	Energy	

Agency,	focusing	on	energy	efficiency	at	small	and	medi-

um-sized	enterprises.	The	programme	provided	both	

information	and	financial	aid.	In	2018–2021,	the	Swedish	

Agency	for	Economic	and	Regional	Growth	ran	the	Robot	

Leap	programme	aimed	at	promoting	automation	and	

robotisation	at	small	and	medium-sized	industrial	com-

panies.	The	programme	provided	training	and	financial	

aid	for	bringing	external	expertise	into	the	company.	Both	

programmes	had	an	outreach	approach.	The	European	

Regional	Development	Fund	(ERDF)	continues	to	provi-

de	funding	for	energy	efficiencies.	

The	Energy	Audit	Act	covers	large	companies	and	inclu-

des	requirements	for	reviewing	the	company’s	energy	use	

and	proposals	for	cost-effective	measures.	The	Act	does	

not	currently	cover	power	and	flexibility.	

Proposal:

15. The Government should commission the Swedish 

Agency for Economic and Regional Growth and 

the Swedish Energy Agency, within the bounds of 

the European Regional Development Fund (ERDF), 

with jointly continuing to support small and medi-

um-sized enterprises financially and in terms of 

know-how with automation and energy efficiency 

improvements. The Government should also supp-

lement the commission with support for the regions 

in order to facilitate the co-financing required by 

ERDF. Lessons learned from the previous program-

mes, the Robot Leap and the National Regional 

Fund Programme, should be used in designing the 

joint commission. 

16. The Energy Audit Act should be supplemented to 

include power and flexibility.

Untapped potential in residual heat from industry

Recovery	of	residual	heat	for	district	heating	has	an	un-

tapped	potential	of	3	TWh/year56	and	this	will	probably	

increase	as	new	industrial	operations	are	established.	

High-temperature	residual	heat	is	already	used	today	

to	a	great	extent	where	geographical	and	economic	

conditions	exist.	Residual	heat	can	also	be	used	in	ways	

other	than	for	district	heating,	for	example	for	food	pro-

duction	in	greenhouses	or	fish	and	shrimp	farms.	There	

are	also	opportunities	for	industrial	companies	to	reuse	

residual	heat	from	industrial	processes	in	their	own	pre-

mises	and	processes.

A	substantial	part	of	industry’s	climate	transition	requi-

res heightened production and use of hydrogen. The 

Swedish Energy Agency’s proposal for a national stra-

tegy	for	hydrogen,	electrofuels	and	ammonia,	presented	

in	November	2021,	proposes	a	planning	target	of	5	GW	

of	installed	electrolytic	power	by	2030,	which	could	ge-

nerate	up	to	4	TWh/year	of	heat.83 

Use	of	residual	heat	is	resource-efficient	and	needs	to	

increase	compared	with	today.	For	this,	it	is	essential	

that	management	and	recovery	of	residual	heat	is	inclu-

ded	in	the	planning	and	projecting	of	new	plants	that	

ensure	the	heat	is	used	where	possible.	

Proposal:

17. The Government should commission the Swedish 

Energy Agency with investigating possibilities to 

better harness surplus heat. The commission may in-

clude, for example, an amendment to the Electricity 

Act such that terms for system solutions can ensure 

maximum use of residual energy generated at new 

plants, removal of barriers to harnessing surplus heat 

as well as policy instruments that encourage and in-

centivise adaptations of customers’ plants to enable 

lower temperatures in district heating networks.

6.2. Actors’ commitments

Actors	in	energy,	real	estate	and	industry	have	long	been	

working	on	energy	efficiency	issues.	The	climate	transition	

brings	a	sharp	increase	in	the	need	for	electricity	from	

both	the	industrial	and	transport	sectors.	Efficient	energy	

use	will	thus	be	even	more	important	than	before,	both	

from	a	climate	angle	and	in	order	to	increase	Sweden’s	

self-sufficiency	and	resilience	to	future	crises.	As	noted	in	

the	strategy,	there	are	numerous	challenges.	For	example,	

a	lack	of	knowledge	among	both	households	and	compa-

nies	concerning	energy	use	and	possible	efficiency	impro-

vement	measures,	prioritisation	among	investments	to	be	

made	and	short-term	return	requirements.	The	following	
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actors,	which	also	endorse	this	strategy,	are	therefore	

committed	to	continuing	their	work	and	intensifying	ef-

forts	to	ensure	efficient	use	of	energy	and	power:	

ABB undertakes	to	continue	to	implement	energy	ma-

nagement	systems	in	its	own	operations,	in	line	with	its	

commitment	to	the	EP100	initiative,	and	to	establish	en-

ergy	efficiency	targets	in	line	with	its	sustainability	stra-

tegy.	The	company	also	undertakes	to	continue	to	bring	

stakeholders together to work on raising awareness of 

the	potential	in	energy	efficiency	improvements	and	

to	encourage	action	for	a	more	energy-efficient	world	

within	the	bounds	of	the	Energy	Efficiency	Movement.

Akademiska Hus	has	the	goal	of	achieving	climate	neu-

trality	throughout	the	entire	value	chain	by	2035,	as	well	

as	reducing	new	construction	projects	and	rewarding	

conversion	and	renovation	in	order	to	reduce	climate	

impact	and	optimise	energy	use.	Akademiska	Hus	has	

also	undertaken,	by	2025,	to	halve	the	total	amount	of	

energy	delivered	to	its	properties,	including	the	energy	

of	tenants,	compared	with	2000.	Akademiska	Hus	also	

undertakes	to	inform	its	customers	of	energy	efficiency	

opportunities,	share	experience	in	the	industry	about	

energy	sharing	and	flexibility	solutions,	and	request	

more	possibilities	from	suppliers	for	flexibility	to	steer	

energy	consumption	away	from	power	peaks.

Alfa Laval is	constantly	working	on	developing	techno-

logies	and	service	solutions	for	heightened	energy	effi-

ciency.	As	a	manufacturer	of	heat	transfer	technology,	

the	company	helps	its	customers	to	reduce	annual	ener-

gy	demand	by	100	GW,	which	is	equivalent	to	50	million	

tonnes	of	carbon	emissions.	Alfa	Laval	aims	to	become	

carbon-neutral	in	2030	and	is	taking	measures	to	impro-

ve	energy	efficiency	in	its	manufacturing	processes	and	

buildings,	investing	in	surplus	heat	recovery	and	coope-

rating	with	suppliers	and	customers	to	improve	climate	

impact	from	material	flows.	Alfa	Laval	is	also	an	active	

Member	of	the	Energy	Efficiency	Movement,	and	has	

launched	the	Energy	Hunter	training	programme.	

AMF Fastigheter works	systematically	with	enhancing	

energy	use	efficiency.	Since	2009,	energy	use	has	been	

reduced	by	53	percent.	The	target	for	2022	is	to	achieve	

an	energy	performance	of	84	kWh/square	metre	per	

year,	a	goal	reached	already	in	2021.	New	power	and	

energy	targets	have	been	developed	for	the	period	

2023–2025.	AMF	Fastigheter	is	also	participating	in	

Svenska	Kraftnät’s	frequency	containment	reserve	

(FCR),	in	which	the	properties	can	reduce	their	electri-

city	consumption	at	critical	times	and	offload	the	grid.	

The	measure	will	be	implemented	in	five	buildings	with	a	

capacity of 1.5 MW.

Eways,	with	the	overall	goal	of	accelerating	the	transi-

tion	towards	a	fossil-free	vehicle	fleet,	is	committed	to	

being	at	the	cutting	edge,	actively	informing	and	sha-

ring	knowledge	and	experience	on	efficient	electric	car	

charging	with	suppliers,	customers	and	other	business	

contacts	and	making	constant	advancements	within	its	

own organisation.

Fabege	has	an	energy	performance	goal	of	a	maximum	

of	77	kWh/square	metre	Atemp	property	energy	by	

2023,	which	was	already	achieved	in	2021.	The	new	goal	

in	the	long	run	is	to	reach	70	kWh/square	metre.	Fabege	

also	aims	to	reduce	its	power	need	and	is	actively	wor-

king	to	find	solutions	in	this	respect.	

Heimstaden Sweden	is,	with	the	aim	of	reducing	ener-

gy	use,	implementing	measures	to	increase	the	use	of	

modern	and	cost-effective	technologies,	such	as	smart	

control	systems,	construction	technology	measures	to	

reduce	heat	losses,	recovery	technology	and	require-

ment-setting	in	new	construction	projects.	Heimstaden	

has	a	goal	to	reduce	the	amount	of	purchased	energy	by	

2	percent	annually	by	2025	and	for	fossil-free	operations	

by	the	same	year.	Conditions	for	joining	a	frequency	ba-

lancing	project	are	being	investigated.	Newly	construc-

ted	buildings	are	certified	with	a	Miljöbyggnad	Silver	

rating and solar panels are installed for local energy ge-

neration if appropriate.

Holmen	undertakes	to	shift	its	focus	away	from	energy	

saving	to	energy	cost	performance	at	the	Hallstavik	pa-

per	mill,	where	only	electricity	is	used	as	primary	energy.	

This	gives	more	flexible	use	of	electricity	at	times	of	the	

day	when	usage	is	otherwise	low.	That	way,	Holmen	can	

reduce	its	electricity	costs.	Also,	revenues	from	support	

services	procured	by	Svenska	Kraftnät	generate	extra	

profitability	and	efficiency	improvements	in	the	entire	

electricity	system.	Energy	cost	performance	shall	be	less	

than 3 MWh per tonne.

HSB has	a	goal	to	reduce	its	climate	impact	by	50	per-
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cent	by	2030	compared	with	2020.	The	goal	covers	all	

the	tenant-owner	associations	that	are	HSB	members.	

This	will	be	done	through	energy	efficiency,	energy	re-

novation	and	transition	to	renewable	energy.	HSB	also	

intends	to	set	concrete	goals	for	energy	efficiency	and	

for	increased	electricity	production	from	solar	panels.

The Swedish Union of Tenants is working with a popular 

educational	initiative	aimed	at	providing	Sweden’s	1.5	

million	tenant	households	with	knowledge,	information	

and	tools	to	use	energy	more	efficiently.	

Kraftringen	has	the	objective,	by	2025,	to	reduce	energy	

use	in	its	buildings	by	cutting	heat	use	by	30	percent	and	

electricity	use	(excluding	electric	car	charging)	by	20	

percent	compared	to	2021.	Kraftringen	also	has	a	goal	for	

the	proportion	of	recovered	residual	heat	in	the	district	

heating	network	to	equal	200	GWh	by	2030	(outcome	

for	2021:	37	GWh),	and	to	reduce	energy	use	among	the	

tenant-owner	associations	and	property	owners	(not	indi-

vidual	houses)	included	in	the	company’s	heating	market	

by	at	least	10	percent	from	2022	to	2030.	

Löfbergs has	long	been	working	on	energy	efficiency,	

resulting	in	the	company,	over	the	past	30	years,	having	

managed	to	double	coffee	production	without	increa-

sing	total	use	of	electricity	and	energy.	Löfbergs	has	an	

energy	use	goal	under	monitoring	–	that	energy	use	per	

kilo of produced coffee will not rise.

Perstorp Group is	in	the	final	stages	of	developing	a	

new	electricity	strategy,	an	important	part	of	which	is	

to	make	electricity	use	more	efficient,	primarily	linked	

to	the	company’s	production	sites.	Efficiency	improve-

ments	are	constantly	ongoing	as	part	of	overall	work	on	

continuous	improvements,	but	will	shift	up	a	gear	once	

the	electricity	strategy	is	approved,	and	will	also	be	dri-

ven	by	ambitious	but	realistic	objectives,	which	are	lin-

ked	to	the	company’s	greenhouse	gas	reduction	goal.

Rikshem	undertakes	to	continue	its	energy	and	climate	

development	in	line	with	its	climate	roadmap.	The	com-

pany’s	energy	targets,	renovations	and	energy	efforts	

are	the	foundation	for	energy	and	climate	performance	

improvements.	Rikshem	shares	its	experience	through	

participation	in	BeBo	and	Fastighetsägarna’s	sustainabi-

lity	council’s	development	group	for	energy.			

SKF Sverige AB undertakes	to	improve	the	energy	per-

formance	of	its	building	stock	through	energy	efficienci-

es	and	other	measures,	such	that	degree-day-compen-

sated	purchased	energy	for	heating	in	2030	is	less	than	

50	percent	of	the	2020	level.	SKF	also	aims	to	improve	

energy	performance	in	manufacturing	by	5	percent	

annually.	At	the	Gothenburg	plant,	the	ambition	is	to	

substantially	increase	production,	with	the	commitment	

that	total	energy	use	for	manufacturing	shall	not	increa-

se	in	connection	with	these	changes.	Also,	through	inno-

vation	and	continuous	improvements,	SKF	will	continue	

to help to reduce energy losses in the applications in 

which	its	products	and	services	are	used,	and	continue	

to	urge	suppliers	and	employees	to	contribute	to	more	

efficient	energy	use.

Stena Fastigheter aims	to	reduce	its	energy	use	by	2	

percent	annually	on	the	basis	of	the	2020	level,	and	to	

be	self-sufficient	in	electricity	by	2030	with	an	interim	

target	of	50	percent	for	2026.	Stena	Fastighether	is	also	

working	with	power	peaks	and	energy	storage,	as	well	

as	renewable	energy.

Swegon is	committed	to	continuously	working	with	

energy	performance	in	building	stocks	both	in	terms	

of	building	envelopes	and	systems.	Swegon’s	goal	is	

to	reduce	energy	consumption	and	greenhouse	gas	

emissions	(Scope	1	and	2)	by	5	percent	in	relation	to	its	

turnover	annually.	Furthermore,	Swegon	will	annually	ar-

range	external	webinars	on	energy	efficiency	and	indoor	

climate	through	the	Swegon	Air	Academy	and	adapt	

products	and	steer	towards	open	communication	stan-

dards	for	property	automation	that	simplify	flexibility.	

Södra Skogsägarna	works	strategically	with	invest-

ments	in	energy	efficiency	measures,	which	has	led	to	

Södra	being	a	net	producer	of	electricity.	Södra	has	the	

objective	to	reduce	energy	consumption	per	unit	pro-

duced	(for	example	energy	consumption	per	tonne	of	

pulp	and	per	cubic	metre	of	sawn	timber).	Its	long-term	

vision	is	to	become	independent	of	purchased	energy.

Vasakronan is	to	become	self-sufficient	in	energy	and	

not need to purchase any energy. The goal includes ag-

gressive	efficiency	efforts,	additional	in-house	energy	

generation	and	building	up	more	storage	capacity	to	be	

able	to	“refuel”	energy	when	it	is	inexpensive	and	sell/

use	it	when	it	is	expensive.	Thus,	the	goal	also	indirectly	
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contains	a	peak	shaving	target.	Besides,	Vasakronan	is	

also	working	on	power-saving	projects	and	various	de-

mand-response	measures	in	its	properties.

Victoriahem	undertakes	to	improve	the	energy	efficien-

cy of its property stock so that purchased electricity 

and	district	heating	can	be	reduced	by	30	percent	com-

pared	to	2015	by	the	end	of	2030.	Victoriahem	is	also	

committed	to	reducing	energy	use	in	its	own	offices	by	

30	percent	and	reviewing	electricity	use	by	replacing	

all	lighting	with	LED,	switching	off	office	equipment	

and	investing	in	good	energy	classes	when	purchasing	

new	equipment.	Also,	Victoriahem	will	annually	train	its	

staff	in	the	fields	of	energy,	environment	and	sustaina-

bility	and	cooperate	with	its	energy	suppliers	to	offer	

the	company’s	buildings	as	flexibility	potential	to	avoid	

bottlenecks	in	energy	systems	or	a	need	to	turn	on	fos-

sil-based	back-up.
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