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2. Smart	meters	in	the	EU	

	

1.1. Smart	grids	
Smart	 grids	 are	 electricity	 networks	 that	 make	 use	 of	 the	 information	 and	 communication	
technologies	 (ICT)	 and	 are	 able	 to	 integrate	 other	 advanced	 technologies	 (distributed	 electricity	
generators,	electricity	storage,	electric	vehicles…)	to	maximize	the	efficiency,	reliability	and	safety	of	
the	 power	 grid,	 and	minimize	 the	 costs	 and	 environmental	 impacts.	 Smart	 grids	 are	 then,	 energy	
networks	that	automatically	monitor	energy	flows	and	are	able	to	respond	to	changes	in	supply	and	
demand.	When	coupled	with	smart	metering	systems,	smart	grids	reach	consumers	and	suppliers	by	
providing	information	on	real-time	consumption.		
	
Smart	 grids	 can	 help	 to	 integrate	 renewable	 energy.	While	 energy	 production	 through	 renewable	
sources	 strongly	 fluctuates,	 combining	 information	 on	 energy	 demand	with	weather	 forecasts	 can	
allow	 grid	 operators	 to	 better	 plan	 the	 integration	 of	 renewable	 energy	 into	 the	 grid	 and	 balance	
their	networks.	Furthermore,	 smart	grids	open	up	 the	possibility	 for	consumers	who	produce	 their	
own	energy	to	respond	to	prices	and	sell	excess	to	the	grid.		

	
To	 illustrate	 this	 change	 on	 the	 electrical	 grid,	 Figure	 1	 shows	 the	 evolution	 on	 the	 electrical	 grid	
model.		

	
Figure	1.	Electricity	systems	are	getting	smarter,	from	past	to	future.	Source:	IEA.	Technology	roadmap:	Smart	Grids.		

	
	
	
	
	
	
In	Table	1	a	summary	of	the	differences	between	conventional	and	smart	grids	are	presented:		
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Table	1.	Characteristics’	comparison	between	Conventional	and	Smart	grids	(NCCS,	2011)	
Characteristic	 Conventional	old	grid	 New	smart	grid	

Resiliency,	 reliability	
and	security	

Vulnerable	 to	 failures	 and	 natural	
disasters	

Resilient	 to	 attacks	 and	 failures	 with	
rapid	 and	 even	 automatic	 restoration,	
self-healing		

Integration	 generation	
and	storage	

Central	 generation	 of	 large	 power	
plants	 located	 in	 few	 places.	
Difficulty	 to	 integrate	 distributed	
energy	sources.	

Facility	 to	 integrate	 the	 many	
distributed	 energy	 sources	
(renewables)	with	“plug-and-play”	as	a	
supplement	to	the	central	stations	

Consumer	
engagement	

Consumers	 have	 a	 passive	 paper,	
and	are	under-informed	

Are	 involved,	 well	 informed	 and	 have	
an	active	paper	–demand	response	and	
possibility	to	be	“prosumers”	

Optimisation	 and	
operations	efficiency	

One	 direction	 power	 flow,	 far	 to	
utilise	 the	 whole	 capacity	 of	 the	
infrastructure,	concurring	to	higher	
investment	and	maintenance	costs	

Two-direction	 communication	 and	
flow.	 Ability	 to	 reduce	 losses	 and	 use	
the	full	capacity	of	the	system’s	assets.	

Market	evolution	 Limited	 choices	 for	 the	 consumer,	
limited	wholesale	markets.		

More	 mature,	 liberalization	 of	 the	
market	lead	to	a	growth	of	market	and	
more	options	for	the	consumer	

	

1.2. Smart	meters	-	Need	for	smart	metering	
	
The	 Smart	 Meter	 is	 the	 key	 element	 for	 the	 Advanced	 Metering	 Infrastructure	 (AMI)1	 to	 work	
properly,	it	is	placed	in	the	home	or	building	and	collects	all	the	energy	consumption	in	intervals	of	
time	 and	 notifies	 the	 consumer	 of	 the	 current	 price	 of	 electricity.	 Hence,	 with	 smart	 meters,	
consumers	can	adapt	–	in	time	and	volume	-	their	energy	usage	to	different	energy	prices	throughout	
the	day,	 saving	money	on	 their	 energy	bills	by	 consuming	more	energy	 in	 lower	price	periods	and	
helping	grids	to	balance	supply	and	demand.	
	
	
	
	

																																																													
1	Advanced	metering	infrastructure	(AMI)	is	a	group	of	technologies	combined	together	form	an	architecture	
that	permits	a	two-way	communication	between	the	consumer	and	the	utility	(EPRI,	2007).	
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Figure	2.	Example	smart	meters	

Smart	meters	contribute	the	participants	of	the	grid	in	the	following	ways:	
	

§ Customers	benefits:		
The	consumers	will	be	better	informed	on	how	much	and	when	they	consume	energy.	Online	and	in-
home	 displays	 help	 manage	 their	 consumption	 and	 costs	 and	 realize	 energy/cost	 savings	 bill	 by	
having	access	to	the	price	rates.	The	customer	can	receive	a	better	and	tailored	service,	as	the	utility	
company	is	able	to	better	profile	the	behaviour	of	its	customers.		

	
§ Suppliers	benefits:	

Estimated	 and	 manual	 read-outs	 will	 be	 avoided;	 utility	 companies	 will	 obtain	 (nearly)	 real	 time	
readings	and	a	perceptible	cost	reduction	to	obtain	therequired	data.		Customer	service	will	be	much	
better	 thanks	 to	 the	massive	amounts	of	energy	 consumption	data.	New	 innovative	offers	 such	as	
the	time-of-use	tariffs	help	shift	the	customer	services	towards	a	consumer	engagement.	
	
Collaterally,	due	to	the	AMI	implementation	the	electrical	system	will	be	more	efficient,	and	reliable,	
bringing	a	losses	and	costs	reduction.	Also,	a	rapid	outrage	or	system	faults	detection	and	quick	fix	of	
the	 problem	 helps	 reducing	 interruptions	 and	 improve	 service.	 In	 a	 more	 open	 perspective,	 new	
business	will	arise	mainly	in	the	IT	and	data	analysis	fields	due	to	the	large	amount	of	data	generated.			
	

1.3. EU	smart	meter’s	strategy	
	
The	EU	aims	to	replace	at	 least	80%	of	electricity	meters	with	smart	meters	by	2020	wherever	 it	 is	
cost-effective	to	do	so.	This	smart	metering	and	smart	grids	rollout	can	reduce	emissions	household	
energy	consumption	in	the	EU	by	up	to	9%.	To	measure	cost	effectiveness,	EU	countries	conducted	
cost-benefit	 analyses	 based	 on	 guidelines	 provided	 by	 the	 European	 Commission.	 A	 similar	
assessment	was	carried	out	for	natural	gas	smart	meters.	
	

The	European	Union	has	a	plan	to	implement	electricity	and	natural	gas	smart	meters	throughout	the	
European	countries,	a	2014	report	on	the	smart	metering	deployment	(European	Commission:	Smart	
grids	and	meters,	2014)	shows	that:		
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• Close	to	200	million	smart	meters	for	electricity	and	45	million	for	gas	will	be	rolled	out	in	the	
EU	 by	 2020.	 This	 represents	 a	 potential	 investment	 of	 €45	 billion	 (and	 shifts	 the	 market	
towards	large	scale	production	market	players)	

• By	2020,	~	72%	of	European	consumers	are	expected	to	have	a	smart	meter	for	electricity.	
About	40%	should	be	equipped	with	a	gas	smart	meter.	

• The	cost	of	installing	a	smart	meter	in	the	EU	is	on	average	between	€200	and	€250	
• On	 average,	 smart	 meters	 provide	 savings	 of	 €160	 for	 gas	 and	 €309	 for	 electricity	 per	

metering	 point	 annually	 (distributed	 amongst	 consumers,	 suppliers,	 distribution	 system	
operators,	etc.)	as	well	as	an	average	energy	saving	of	3%.	

	
‘Smart	meter’	is	a	general	term	typically	related	to	electricity	and	natural	gas	(~30%).	Future	markets	
will	involve	water	and	district	heating	infrastructure	meters.	
	

1.4. Most	commonly	deployed	Smart	meters	
	

Throughout	 the	 EU	 roll-out,	 vast	 numbers	 of	 smart	meters	 need	 to	 be	 produced,	 distributed	 and	
installed.	Only	a	handful	producers	can	keep	up	with	that	required	volume,	leaving	the	market	fairly	
undivided.	The	main	players	on	the	EU	market	currently	are:	
	

• Landis	&	Gyr		 (www.landisgyr.com)	
• Itron	 	 (https://www.itron.com/)	
• Elster	 	 (www.elster.com/)	
• Iskraemeco		 (www.iskraemeco.si/)	

	
All	 four	 have	 joined	 IDIS,	 the	 ‘Interoperable	 Device	 Interface	 Specifications’	 Industry	 Association,	
which	 publishes	 yearly	 reports	 of	 the	 industry	 and	 market	 analysis	 for	 smart	 meters	 and	 related	
technologies	(http://idis-association.com/).	

	

3. Smart	metering	deployment	in	the	EU	

2.1.	Smart	meters	State-of-the-art		
	
In	Europe	the	first	regulation	covering	the	smart	metering	legislation	is	found	in	Annex	I.2.	Europe	–	
Electricity	Directive	2009/72/EC,	however	each	member	state	must	transpose	the	EU	legislation	to	its	
national	 legal	 order.	 Each	 country	 is,	 however,	 free	 to	 conduct	 a	 Cost-Benefit	 Analysis	 or	 not	 to	
perform	a	smart	meter	roll-out.		



	
	

PARENT	T1.3:	State	of	the	art	of	smart	meters,	sub-metering	devices	and	EMS	in	the	EU	
	

7	
	

	
Figure	3.		Overview	of	CBA	outcomes	and	intentions	for	electricity	smart	meter	rollout	at	wide-scale		(Cost-benefit	analyses	

&	state	of	play	of	smart	metering	deployment	in	the	EU-27,	2014)	

	
In	 any	 case	 the	 rollout	 of	 smart	meters	 should	 be	 completed	 by	 2020.	 So	 far,	 about	 16	member	
states	 are	 in	 the	 process	 of	 wide-scale	 roll-out	 by	 2020,	 see	 Figure	 4.	 If	 this	 scenario	 is	 carried	
through,	the	rollout	would	achieve	more	than	80%	penetration.	
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Figure	4.	Overview	of	Member	State	targets	for	the	smart	meter	rollout	

The	setup	for	the	countries	that	are	in	the	process	of	adoption	and	rollout	is	as	follows:	
	

	

Figure	5.Member	States	proceeding	with	large-scale	smart	metering	roll-out	by	2020	

	
To	have	detailed	information	about	each	member	state,	the	European	Commission’s	Joint	Research	
Group	 (JRC),	 summarizes	 the	 smart	 meter’s	 situation	 in	 the	 “Smart	 Metering	 Deployment	 in	 the	
European	Union”	(JRC,	2014)	report.	The	report	describes	the	deployment	strategy	of	each	country	
(mandatory	or	voluntary),	the	metering	market	(regulated	or	competitive),	the	responsible	party	and	
ownership	(DSO,	meter	operator	or	supplier)		and	also	the	responsible	party	able	to	access	metering	
data	(DSO	or	central	hub).	
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2.2.	Minimum	functionalities	
	

In	Europe,	the	first	regulation	covering	the	smart	metering	legislation	is	found	in	Annex	I.2.	Europe-	
electricity	Directive	2009/72/EC.	The	EU	has	set	common	minimum	functionalities	for	smart	meters,	
included	in	the	Recommendation	2012/148/EU.	These	functionalities	capture	the	essential	elements	
that	a	smart	meter	requires	to	benefit	all	stakeholders,	and	is	summarized	in	Table	2		(Cost-benefit	
analyses	&	state	of	play	of	smart	metering	deployment	in	the	EU-27,	2014).	
	

Table	2.	The	ten	must-have	Smart	metering	elements	to	fill	with	the	functionalities	for	each	stakeholder	

CONSUMER	 a) Provide	readings	directly	to	the	consumer	and	/or	ant	third	party	
b) Update	 readings	 frequently	 enough	 to	 use	 energy	 savings	

schemes	
METERING	
OPERATOR	

c) Allow	remote	reading	by	the	operator	
d) Provide	two-way	communication	for	the	maintenance	and	control	
e) Allow	frequent	enough	readings	for	networking	planning	

COMMERCIAL		

ASPECTS	 OF	
SUPPLY	

f) Support	advanced	tariff	system	
g) Remote	ON/OFF	control	supply	and	/or	flow	or	power	limitation	

SECURITY	–		

DATA	PROTECTION	

h) Provide	secure	data	communication	
i) Fraud	prevention	and	detection	

DISTRIBUTED	
GENERATION	

	

j) Provide	import/export	and	reactive	metering	
	

	

A	 summary	 of	 the	 recommended	 functionalities,	 met	 per	 member	 state,	 is	 shown	 in	 Figure	 6	
(classifying	 if	 the	 actual	 implementations	 are	 in	 correlation	with	 the	 recommended	 functionalities,	
partially	or	not).	
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Func	(a) Func	(b) Func	(c) Func	(d) Func	(e) Func	(f) Func	(g) Func	(h) Func	(i) Func	(j)
Austria YES YES YES YES YES YES YES YES YES YES
Denmark YES Partly YES YES YES YES YES YES YES YES
Estonia YES Partly YES YES YES YES YES YES YES YES
Finland YES Partly YES YES YES YES YES YES YES YES
France YES YES YES YES YES YES YES YES YES YES
Greece YES YES YES YES YES YES YES YES YES YES
Ireland YES YES YES YES YES YES YES YES YES YES
Italy YES Partly YES YES YES YES YES YES YES YES
Luxemburg NA NA YES YES YES NA NA YES NA NA
Malta Partly YES YES YES YES YES Partly YES Partly YES
Netherlands YES YES YES YES YES YES YES YES YES YES
Poland YES YES YES YES YES YES YES YES YES YES
Romania YES YES YES YES YES YES YES YES YES YES
Spain YES NO YES YES YES YES YES YES YES YES
Sweden YES Partly YES YES YES YES Partly YES Partly YES
United	Kingdom YES YES YES YES YES YES YES YES YES YES
Belgium YES NA YES YES YES YES YES YES YES YES
Bulgaria YES NO YES YES YES YES YES YES YES Partly
Cyprus YES YES YES YES YES YES YES YES YES YES
Czech	Republic YES YES YES YES YES YES YES YES YES YES
Germany YES YES YES YES YES YES NA YES YES YES
Hungary Partly YES YES YES YES YES YES YES YES NO
Latvia YES YES YES YES YES YES YES YES YES YES
Lithuania YES YES YES YES YES YES YES YES YES YES
Portugal YES YES YES YES YES YES YES YES YES YES
Slovak	Republic YES YES YES YES Partly YES YES YES YES Partly
Slovenia YES Partly YES YES YES YES YES YES YES Partly

St
at
es
	In
	R
ol
lin

g	
-o
ut
	S
m
ar
t	M

et
er
s

St
at
es
	N
O
T	
Ro

lli
ng
	-o

ut
	S
m
ar
t	

M
et
er
s

	
Figure	6.	Summary	of	the	recommended	functionalities	accomplished	or	not	per	country	in	Europe,	divided	by	those	

countries	involved	in	the	smart	meter	rolling-out	and	those	who	not.	Adapted	from	(Cost-benefit	analyses	&	state	of	play	of	
smart	metering	deployment	in	the	EU-27,	2014)	

	
These	ten	recommended	functionalities	are	the	outcome	of	the	Commission	consultation.	They	are	
based	on	those	proposed	under	the	standardization	mandate	M/441	 (identified	 in	CEN-CLC-ETSI	TR	
50572:2011	 ‘Functional	 reference	 architecture	 for	 communications	 in	 smart	 metering	 systems").	
ERGEG	 has	 proposed	 advisory	measures	 concerning	 the	meters	 for	 electricity	 and	 natural	 gas.	 To	
conform	to	these	requirements,	smart	meters	should	at	the	very	least	provide	the	following	services:	
	

Table	3.	Smart	meter	functionlaities	identified	by	the	M/441	

M/441	additional	functionalities	

F1	 Remote	reading	of	metrological	register(s)	and	provision	to	designated	market	
organisations	

F2	 Two-way	communication	between	the	metering	system	and	designated	market	
organisation(s)	

F3	 To	support	advanced	tariffing	and	payment	systems	
F4	 To	allow	remote	disablement	and	enablement	of	supply	and	flow	power	

limitation	
F5	 To	provide	secure	communication	enabling	the	smart	meter	to	export	

metrological	data	for	display	and	potential	analysis	to	the	end	consumer	or	a	
third	party	designated	by	the	end	consumer	

F6	 To	provide	information	via	web	portal/gateway	to	an	in-home/building	
display	or	auxiliary	equipment	
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Besides	the	proposal	of	ERGEG,	the	European	Mandate	441	decides	on	the	communication	protocols	
and	 functionalities	 of	 smart	 meters.	 The	 mandate	 envisages	 harmonization	 of	 the	 European	
Standards	as	to	provide	 interoperability	between	the	different	consumption	meters	 (water,	natural	
gas,	 electricity	 and	heat).	 The	M4411	 is	 picked	up	by	 standardization	bodies	 and	private	 initiatives	
such	as	ESMIG	and	IDIS	that	cope	with	interoperability	testing.	
	

2.3.	Communication	infrastructure	and	data	handling	standard		
The	anatomy	of	the	Advanced	Metering	Infrastructure	(AMI).	The	Advanced	Metering	Infrastructure	
is	 composed	 by	 several	 elements	 from	 the	 inside	 of	 the	 customer	 building	 until	 the	 utility.	 These	
components	are	presented	in	Figure	5:	Home	display	units,	Home	Area	Network,	Smart	meters,	Wide	
Area	 Network,	 Data	 collection	 Head-end,	 Data	 management	 systems	 (DMS)	 and	 Data	 portal	 to	
stakeholders	systems.		

	

	

	

	

	

	

	

	

	

	

	

	

Figure	7.	Advanced	Metering	Infrastructure	diagram,	from	customer’s	home	to	stakeholder’s	services.	Own	figure	adapted	
from:	(Evans,	2007)	

The	central	part	of	the	AMI:	
	

§ Smart	meters:	
Is	the	key	element	for	the	AMI	to	work	properly;	placed	in	the	home	or	building	limits	and	collects	all	
the	energy	consumption	in	intervals	of	time	and	provides	the	electricity	price	to	the	consumer.	Using	
communication	 protocols,	 the	 smart	meter	 is	 able	 to	 remotely	 report	 data	 to	 both	 consumer	 and	
utility.		

	
§ Wide	Area	Networks	(WAN):		

These	 networks	 are	 capable	 to	 cover	 a	 broader	 area,	 are	 the	medium	 in	which	 various	 groups	 of	
smart	meters	from	different	LANs	communicate	the	data	collected	to	the	data	concentrator	or	head	
end.	
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§ Data	concentrator	(DC)	or	head	end:		
The	head	end	 is	 the	 responsible	 to	put	 together	all	data	 from	a	 large	number	and	disparate	set	of	
smart	meters.	Most	of	the	EU	member	states	have	adopted	this	Data	Concentrator	as	a	middleware,	
between	 the	 smart	 meter	 and	 the	 Data	 Management	 System	 (DMS).	 This	 Data	 Concentrator	 is	
located	 at	 the	 Medium/Low	 Voltage	 substations	 and	 works	 as	 a	 communication	 gateway.	 The	
communication	technology	occurs	through	Power	Line	Carrier	(PLC)	and/or	GPRS.	
	

§ Data	management	systems	(DMS):		
DMS	 is	 a	 single	 repository	 capable	 of	 storing	massive	 quantities	 of	 smart	meter	 readings.	 In	most	
cases,	 communication	 between	 the	Data	 Concentrator	 and	 the	DMS	 is	 done	 through	GPRS.	 Smart	
meters	 are	 able	 to	 record	 the	 interval	 consumption,	 so	 they	 produce	 a	 large	 amount	 of	 data,	 for	
example	a	reading	per	hour	can	produce	around	some	8000	readings	per	year	per	single	meter.	
	
Therefore,	 the	 implementation	 of	 a	 common	 standard	 on	 data	 handling	 is	 one	 of	 the	 biggest	
challenges	in	the	EU	smart	meter	rollout.	From	the	EU	point	of	view,	the	most	common	and	accepted	
communication	 standards	 between	 the	 local	 components	 and	 the	 Metering	 Data	 management	
software,	 are	 found	 in	 the	 CEN/CLC/ETSI/TR	 50572:2011	 (see	 ANNEX	 1:	 Smart	 meter	 standards	
applicable	 in	 the	 EU).	 The	 more	 advanced	 metering	 infrastructure	 is	 well	 described	 under	
CEN/CLC/ETSI/TR	50572	(CEN,	2011).	
	
Bellow,	in	Figure	8,	a	coordination	diagram	for	the	Mandate	441	highlighting	the	standardization	area	
that	 the	 Mandate	 is	 targeting.	 Figure	 9	 shows	 the	 EU	 mandate	 441	 and	 relations	 between	
standardization	committees	as	well	as	the	communication	between	local	systems	and	the	Head	End	
system.	
	

	

Figure	8.	Coordination	diagram	for	the	M441	
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Figure	9.	Reference	architecture	diagram	for	smart	metering	communications	

	
	
	
	

2.4.	Observed	problems	and	risks	
	

	
Since	it	concerns	a	very	recent	development	on	a	global	scale,	there	are	a	lot	of	actions	in	the	field	in	
different	stages	of	development.		
	
Technically	
So	far,	no	general	standard	has	been	adopted	to	serve	as	a	common	way	of	communications.	Existing	
and	new	devices	need	to	be	compatible	with	a	range	of	energy	management	systems	for	end-users	
and	 grid	 operators	 as	 well	 as	 the	 operator	 of	 the	 data	 infrastructure	 and	 energy	 –	 the	 network	
service	 supplying	 operator	 (NSSO).	 This	 problem	 of	 compatibility	 will	 only	 increase	with	 demands	
from	 governments	 and	 the	 EU	 on	 the	 level/detail	 of	 the	 measured	 data,	 increased	 grid	 facilities	
related	to	renewable	energy	and	new	functions	such	as	demand	side	management.	
	
Communication	protocols	detail	the	methodology	of	data	transfer	and	how	the	main	 infrastructure	
communicates	the	live	situation	of	the	monitored	energy	consumption.	Systems	in	use	are	GPRS,	G3	
and	PLC.	All	of	them	have	their	limitations	depending	on	speed	of	communication	and	functionalities	
required.	
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Soft	infrastructure	
The	exchange	of	data	between	all	the	components	of	the	system	needs	to	cope	largely	with	future	
issues.	 Smart	 meters	 are	 installed	 for	 expected	 lifetimes	 of	 15	 to	 20	 years	 so	 the	 way	 they	 are	
conceived	today	will	need	to	provide	a	platform	for	all	possible	applications	in	the	future.	In	general,	
products	today	offer	the	following	services:	
	
	

• Meter	read-out,	synchronization	and	remote	demand	reset,	ops	check	and	maintenance	
• Communication	 mode	 internet	 protocol	 via	 GPRS	 and	 GSM	 CSD	 with	 protocol	 TCP/IP	 or	

power	line	(PLC)	and	radio	infrastructure			
• Plug	and	play	installation	needing	no	external	power	supply	or	wiring	software	ops;	remote	

firmware	upgrade	and	modem	configuration	
	
	
	
	
	
	
	

Non-technical	
There	is	a	wide	mix	of	legal	issues	related	to	new	applications	of	smart	meters:	
		

• Action	 related	 data	 in	 order	 to	 pinpoint	 a	 fault	 location	 in	 case	 of	 non-compliance	 to	 the	
ESSO	(energy	service	supply	operator)	contract	

• Security	of	data	transfer	and	protocol	compliance,	encryption,	…	
• Open	platform	in	order	to	allow	actual	and	future	ESSO’s	to	offer	their	services	 in	a	simple	

but	conform	way	(for	example	via	Pi-Dongle)	
• Privacy	 compliance	and	use	of	data,	 damage	 insurance	 in	 case	of	 failure	on	 the	 client	 side	

and/or	ESSO,	Cyber	security,	…	

2.5.	Some	examples	
	

Table	4.	Overview	on	the	implementation	of	the	smart	meters	in	example	countries	

Country	 Size	 Technology	 Reason	 	
Danmark	
8	 march	
’16		
(DONG	
energy,	
2016)	
	

1.000.000	pcs	
for	 period	 of	
10	 yrs	 +	
extension	 till	
2035	

Kamstrup	 -	 OMNIA	 Suite	
connecting	 to	 Energy’s	 new	
Gridstream	 meter	 data	
management	 system	 from	
Landis+Gyr,	 and	 the	 existing	
SAP	system	

Regulatory	 modification		
but	 no	 business	 case	 so	
far	 for	 DONG	 says				
Søren	 Rønnebech	 –	 new	
law	 will	 provide	 services	
for	 electricity	 	 (follow-up	
consumption	and	control	
–	social	benefits	with	RES	
–	grid	investments																																																																																																																																																																																																																																																																																																																								

Dong	 installs	 in	 50%	 of	 the	
households	 -complete	 rollout	
DK	untill	2020	

Greenland	
2007	-2012	
(Kamstrup,	
2012)	

46.000	 pcs	
(heat	 +water	
+electricity)	

Kamstrup	 –	 each	 meter	 is	
router	 for	 the	other	 one	–	RF-
mesh	 solutions;	 concentrator	
transmitting	 the	 data	 to	 the	
energy	 company	 via	
GSM/GPRS	

Able	to		
improved	 energy	
management	 and	
significant	 financial	
savings	 for	 national	 grid	
operator	

We	 can	 read,	 disconnect	 and	
reconnect	 the	 power	
automatically	 and	 centrally,	 so	
that	 we	 avoid	 unpleasant	
situations	 out	 in	 the	 small	
communities	 where	 everyone	
knows	everyone.	
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Great	
Britain	
3/12/2015	
	(European	
Investment	
Bank)	

7.000.000	pcs	
(of	 total	 53	
mio	 gas	 +	
electricity)	

	 UK	 Government’s	 plans	
to	 ensure	 that	 over	 53	
million	 smart	 electricity	
and	 gas	 meters	 are	
installed	 in	 every	
domestic	 property	 in	
Great	Britain	by	2020.		

	

	
Some	specific,	‘more	then	required’	smart	metering	projects	have	started	in	several	Member	States.	
	

In	 the	Netherlands,	Soest	Stedin	seeks	solutions	 that	comply	with	the	regulatory	 framework	which	
offer	a	replacement	for	the	boiler	day/night	switching	service.	Stedin	recognizes	that	for	the	energy	
transition	to	be	successful,	customer	adoption	of	demand-side	flexibility	will	be	essential.	As	a	result,	
Stedin	adopted	a	strategy	to	facilitate	market	parties	optimally	(e.g.	aggregator	role)	to	make	them	
successful	in	delivering	demand-side	flexibility	as	a	contribution	to	affordable	energy	systems.	Stedin	
recognizes	the	potential	of	approx.	100k	heating	systems	(average	2	kW	per	system)	in	its	operating	
area	to	contribute	to	demand-side	flexibility	(representing	200	MW	on	the	balancing	market).	
	

In	France,	the	AMMR	SI	project	will	allow	users	to	integrate	existing	smart	meters	for	equal	energy	
vectors	(e.g.	electricity:	PME	/	PMI	meter,	gas	meters	equipped	with	communicating	such	cases	Cello	
…)	in	one	common	energy	management	system.	The	challenges	to	be	met	by	the	candidates	with	the	
new	SI	AMMR	are:	
	

• Identify	 and	 remotely	 monitor	 gas	 and	 electricity	 meters	 of	 all	 GEG	 concessions	 with	
constraints	of	reliability,	safety	and	productivity	

• Integration	into	the	information	system	of	GEG	
• Its	ability	to	integrate	new	meters	after	deployment	
• Its	 ability	 to	 store	 a	 significant	 amount	 of	 varied	 data	 and	 return	 them	 synchronously	 and	

asynchronously	with	significant	volumes	(especially	for	the	needs	of	future	GRD	sites)	
• Its	ability	to	adapt	to	regulatory	changes	(including	in	connection	with	the	secured	exposure	

of	consolidated	data	to	third	parties)	and	trades.	
	
In	 Germany,	 the	 ‘Gemeindewerke	 Niestestal’	 intends	 to	 exchange	 domestic	 water	 meters	 with	
ultrasonic	water	meters	with	integrated	radio	communication	(Open	Metering).	By	the	end	of	2016,	
a	 total	 of	 600	 meters	 should	 be	 operational.	 In	 2017,	 this	 total	 should	 increase	 to	 3000	 meters.	
Ultrasound	technology	should	 result	 in	a	 long-term	stable	supply	of	accurate	data.	All	 components	
for	 the	 smart	metering	equipment	must	 comply	with	 the	MID	OIML	R49,	 EN	14154	 standards	and	
directives.		
	
	

4. Sub-metering	devices	in	the	EU	

3.1.	Sub-meters	-	in	general		
	

A	 sub-metering	 device	 is	 a	 local	 measuring	 equipment	 within	 the	 home	 network	 or	 a	 general	
measuring	equipment	if	it	is	placed	in	the	electric	box,	the	sub-metering	device	is	independent	from	
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the	official	electricity	smart	meter	that	 is	used	to	extract	the	readings	and	bill	 the	consumers,	they	
are	 able	 to	 provide	 readings	 and	 measurements	 with	 a	 lower	 period	 frequency	 than	 the	 smart	
meters,	while	 the	 smart	meters	 provide	 readings	 from	15	minutes	 to	 1	 hour	 frequency,	 there	 are	
some	sub	metering	devices	than	provide	readings	every	1	minute	or	3	minutes.	Also,	the	possibility	
to	access	the	data	real	 time	 is	a	competitive	advantage	of	 the	sub	metering	devices	respect	 to	the	
smart	meters	which,	not	always,	its	measurements	are	not	available	for	the	user	immediately.	
	
However,	the	sub-metering	devices	are	an	alternative	for	those	householders	that	either	(a)	does	not	
account	for	an	official	smart	meter	as	the	country	or	DSO	have	not	a	smart	meter	rollout	strategy,	or	
(b)	 although	 they	 account	 for	 a	 smart	meter,	 for	 some	 reason,	 they	 are	 not	 able	 to	 access	 to	 the	
data.	Therefore,	the	installation	of	a	sub-metering	device	that	provides	them	the	real-time	data	and	
accomplish	(and	improve)	the	functions	that	the	smart	meter	should	do.	
	
There	 are	 many	 option	 when	 selecting	 sub-metering	 devices,	 also	 their	 communication	 modules	
differ	largely	with	a	wide	range	of	wired	and	wireless	communication	protocols	including	MV/LV	BPL,	
ZigBee,	3G,	Wi-Fi,	Ethernet,	fiber,	serial,	Mesh-RF	and	WAN.	Support	for	ANSI/NMEA	C12.18	and	IEC	
62056	 (DLMS/COSEM)	 2-way	 communication	 protocols	 for	 meters	 exists	 and	 is	 being	 developed	
further.	
	

3.2.	Sub-metering	penetration	in	EU	
	

In	comparison	to	smart	meters,	the	number	of	different	devices	in	use	in	the	EU	is	rather	limited,	the	
demanders	of	this	kind	of	devices	are	usually:	

• Individual	 people	 that	 is	 close	 to	 the	 energy	 sector	 and	 have	 some	 kind	 of	 technical	
background	that	seek	for	a	major	control	of	its	consumption	

• Local	institutions	that	offers	these	devices	with	the	framework	of	a	project	to	the	citizens	in	
order	 to	 create	a	 community	 to	engage	users	 to	 save	energy.	This	 is	 the	case	of	 the	“Rubí	
Brilla”	project.	

It	 is	worth	 to	 say	 that	 the	 sub-metering	offer	has	been	 increased	 recently,	by	 the	 suppliers	mainly	
focused	 in	 the	 industry	 and	 corporate	 sector,	 started	 offering	 these	 products	 to	 the	 residential	
sector,	this	 is	the	case	of	Circutor	 in	Spain	offering	sub	metering	devices	for	residential	consumers.	
Likewise,	by	those	appliance	manufacturers	which	are	offering	software	platforms	equipped	in	their	
devices.	 Well	 known	 are	 platforms	 of	 local	 heating	 devices	 and	 electrical	 appliances	 that	 offer	
system-related	services.	Laptop/tablet	software	platforms	which	enable	 tracking	of	 the	operational	
condition	of	the	devices,	energy	used	and	(a	 limited	form	of)	reporting	are	gaining	ground	at	a	fast	
pace.		
	
As	in	many	other	fields,	the	main	barrier	of	the	penetration	for	the	sub-metering	devices	is	the	price.	
Depending	on	the	device	and	the	complements,	an	electric	sub	metering	would	cost	between	100	to	
200€.	 This	 is	 an	 expensive	 quantity	when	 it	 comes	 to	 residential	 consumers,	 as	 the	 savings	 there	
could	achieve	by	having	more	 information	of	 their	consumption	does	not	pay-off	 the	 initial	cost	of	
purchasing	such	device,	however	 few	people	 (most	of	 them	with	a	 technical	background)	wouldn’t	
mind	to	invest	on	it.		
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3.3.	Choosing	a	sub-metering	device	
	
There	 are	 many	 sub-metering	 device	 options	 for	 electricity,	 gas	 and	 heating.	 See	 the	 detailed	
information	of	some	of	them	in	the	Error!	Reference	source	not	found..	These	solutions	offer	both	a	
hardware	device	to	be	installed	in	the	house	and	the	software	platform	where	to	visualize	the	data,	
this	platform	is	either	a	web	or	a	mobile	app.	
	
Due	 to	 the	 variety	 of	 suppliers	 it	 is	 essential	 to	 check	 their	 company	 guarantees	 program	 and	
compatibility	 for	 the	 individual	 application	 environment.	 The	 major	 suppliers	 of	 household	
appliances	 for	heating	and	cooling,	electrical	 and	kitchen	apparatus	offer	 their	own	systems.	 Since	
they	have	to	comply	with	general	CE-standards	aspects	of	safety,	operability	but	also	EMC	involving	
health	risks	need	to	be	analyzed	in	order	to	identify	the	most	suitable	device.	
EU	implemented	standards	for	water	meters,	gas	meters	and	heat	meters	that	need	to	be	complied	
with	by	suppliers	(see	ANNEX	1:	Smart	meter	standards	applicable	in	the	EU).	
	
We	 would	 like	 to	 mention,	 that	 there	 is	 a	 large	 number	 of	 companies	 that	 are	 offering	 only	 a	
software	service	with	a	powerful	data	analytics	system	with	the	objective	to	engage	the	consumer,	
without	using	any	sub-metering	devices,	as	they	partner	with	utilities	so	they	are	able	to	get	the	data	
from	the	utility’s	smart	meter.	
	
	

3.4.	Observed	risks	and	problematic	issues	(data	security,	privacy	issues)	
	
As	mention	above,	a	wide	range	of	different	systems	comprising	different	modes	of	communication	
exist,	in	order	to	send	and	receive	the	data.	A	significant	future	challenge	exists	in	the	compatibility	
of	these	individual	company	set-ups	to	more	commonly	used	systems	such	as	EIB	or	S-bus,	as	well	as	
building	monitoring	systems2.	
	
Communication	is	key	point,	as	if	the	communication	breaks	then	the	user	won’t	be	able	to	visualize	
any	data,	for	 instance	if	the	device	communicates	via	Wi-Fi	and	the	user	switches	 it	off	every	night	
then	it	 is	possible	that	we	lose	some	data,	depending	on	the	device,	as	well	as	 if	the	Wi-Fi	signal	 is	
not	strong	enough	no	sending	of	data	would	be	done.	
After	knowing	 that	 the	communication	works	properly,	 the	data	quality	 is	also	an	 important	 issue,	
the	manufacturer	or	supplier	must	provide	a	well-calibrated	device	as	good	data	is	essential	for	the	
services	associated	to	the	devices.	
	
The	 other	 important	 issue	 is	 the	 data	 security	 and	 data	 protection	 rights	 of	 the	 user	 	 (EUR-LEX	
2014/724/EU,	2014),	some	suppliers	apply	systems	that	use	open	software	offering	the	advantage	of	

																																																													
2	EU	developed	an	Energy	performance	directive	for	buildings	bringing	into	relation	local	building	automation	
functions	under	EN15232	and	VDI	3813	



	
	

PARENT	T1.3:	State	of	the	art	of	smart	meters,	sub-metering	devices	and	EMS	in	the	EU	
	

18	
	

community	 development,	 this	 advantage	 is	 countered	 by	 the	 increased	 risk	 of	 abuse,	 inherent	 to	
open	 source	 software.	 	 So,	 it	 should	 be	 convenient	 that	 the	 supplier	 informs	 the	 user	 before	
registering	to	its	platform	the	data	protection	conditions	and	also	asking	for	its	consent.	
	

5. Energy	Management	Systems	(EMS)	in	the	EU	

The	Energy	Management	System	(EMS)	are	used	to	refer	to	two	applications	in	the	energy	field.	The	
first	one,	EMS	is	a	referred	to	set	of	computer	-aided	tools	the	electric	grid	operator	is	using	to	
control,	monitor	an	optimize	the	grid.	This	system	is	used	by	the	Distribution	System	Operator	(DSO)	
and	by	the	Transmission	System	Operator	(TSO).		

However,	the	Energy	Management	System	is	also	referred	to	those	systems	that	individual	
companies,	commercial	entities	or	domestic	users	to	monitor,	measure	and	control	their	electrical	
consumption	and	even	control	its	devices	(Personal	Energy	Management	Systems).	

	

4.1.					EMS	infrastructure			
	

Currently,	the	market	is	relatively	new,	immature	and	very	diffuse.	A	lot	of	ESSO’s	need	to	implement	
and	rollout	a	system	while	legislation	nor	technology	is	 ‘finalized’.	This	study	is	therefore	limited	to	
an	overview	of	the	different	systems	used	by	the	different	Distribution	Network	Operators	/	ESSO’s.	
	

	
Figure	10.	Interaction	of	the	metering	and	electricity	infrastructure	

Figure	1010	presents	an	overview	of	the	interaction	of	meters	and	the	household	electric	system	on	
low	 and	 medium	 voltage	 level	 (typically	 the	 action	 field	 of	 Distributed	 System	 Operators	 (DSO)	
working	from	400V	to	about	15kV).	
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Through	all	the	individual	data	connection	points	on	the	400V	side,	the	data	connections	nodes	are	
usually	 located	 inside	Power	 Transformer	 Substations.	Downstream,	big	 data	becomes	 available	 in	
the	enterprise	service	station	or	local	dispatch	of	the	DSO.	
It	should	be	noted	that	the	actual	standard	IEC	61968-9	is	already	widespread	and	capable	of	dealing	
with	Smart	Grid	necessities	on	the	DSO	level	as	well	as	on	the	Transmission	System	Operator	(=TSO:	
operator	of	the	transport	system	typically	from	above	15kV	to	400kV).	
	

The	so-called	Head	End	Software	(HES)	and	Meter	Data	Management	(MDM)	are	under	development	
from	a	more	local	scale	to	a	broader	area-	or	country-level.	
	
	
	

4.2.				Energy	management	system	evolution	
	

In	 an	 ever	 evolving	 system	 development	 and	 detailing	 we	 see	 that	 system	 accessibility	 and	 data	
collection	is	of	major	importance.		

	

Figure	11.	Evolution	of	EMS	structure	

As	Figure	11	shows,	energy	management	platforms	are	evolving	from	vertical	energy	vector	handling	
to	 an	 integrated	 approach,	 offering	 end-users	 an	 overview	 of	 all	 vectors	 consumed	 (as	 well	 as	
detailed	statistics	and	reports).	New	technology	developments	and	energy-vectors	will	be	integrated	
not	 only	 on	 the	 software	 side,	 but	 on	 the	 hardware	 side	 as	 well.	 Most	 up-to-date	 and	 future	
developing	market	 players	 focus	 their	 research	 on	 this	 evolution.	Market	 players	 have	 to	 act	 in	 a	
different	 way	 on	 their	 product	 development	 and	 change	 from	 solution-solving	 to	 what-if	 product	
development.	This	implies	to	work	on	business	roles	of	the	market	players	in	a	broad	way	including	
mobile	operators,	stores,	banks	and	credit	card	companies.		
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Figure	12.	Evolution	of	EMS	system	functionalities	

	
Valorizing	data	from	Smart	Meters	and	Smart	Grids	requires	dealing	with	Big	Data.	Big	Data	analytics	
in	 Demand	 Energy	 Management	 includes,	 among	 other	 strategies,	 load	 patterns	 recognition	 and	
categorization,	predictive	analytics,	distributed	data	mining	and	cloud	computing,	to	assess	different	
aspects	of	the	smart	grids	that	cannot	be	solved	with	conventional	data	processing	techniques3.			
	
These	platforms	are	available	today,	capable	of	handling	different	issues	such	as	Load	Management,	
active	switching	and	limiting	local	decentralized	production	such	as	solar.	
	
These	types	of	energy	management	software	platforms	are	offered	by	all	major	players	such	as	ABB,	
Siemens,	Landis	+	Gyr	or	MOXA.	An	example	of	the	functionalities	of	the	Landis	platform:	
	

																																																													
3	Diamantoulakis,	P.D.;	Kapinas,	V.M.;	Karagiannidis,	G.K.	Big	data	analytics	for	dynamic	energy	management	in	
smart	grids.	Big	Data	Res.	2015,	2,	94–101.	
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Figure	13.	Functionalities	and	structure	of	the	Landis	EMS		

	

4.3.				Penetration	of	main	market	players	in	EU	member	states	
	

Studies	have	been	conducted	to	clarify	what	functionalities	in	the	platform	are	need	to	have	and	nice	
to	have.		The	portfolio	of	energy	management	system	functionalities	need	to	enable	a	more	efficient	
use	of	resources	in	order	to	comply	with	the	customer’s	needs.		
	
The	portfolio	can	contain:	
	

• Load	management	and	communication	with	the	local	smart	meter		
• Interaction	with	the	home	energy	management	system	(or	even	home	care	services4)	
• Analysis	 of	 price	 fluctuation	 such	 as	 day/night	 regimes	 –	 unbalance	 –	 restore	 –	 frequency	

support	
• Contractual	services	for	billing,	status	of	consumption	etc.		

	
	
	

4.4.					Energy	Management	Systems	
	
The	market	 for	 (building)	energy	management	systems	 is	very	divided,	with	hundreds	of	 small	and	
large	 suppliers.	 The	 key	market	 players	 here	 are	 typically	 the	 smart	 grid	 networking	 and	 solution	

																																																													
4	Home	Care	Services	integrate	the	house-security	and	protection	system	as	well	as	electrical	keys	and	other	
services	for	lighting	or	heating	
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providers,	offering	a	wide	range	of	products	related	to	metering	or	utilities	and	the	related	software	
as	end-user	‘packages’.	Some	examples	of	important	player	EMS	software:	

	
• ABB	smart	grid	technologies	‘Ekip	Power’	
• General	Electric	‘Energy	Connections’	
• Siemens	‘Ecologic	Analytics’	
• Landis+Gyr	–	‘GRIDiant	‘	

	

6. Personal	Energy	Management	Systems	

The	energy	market	is	plenty	of	energy	management	tools,	also	it	exists	a	large	variety	on	how	these	
services	reach	the	end	consumer,	we	will	analyze	in	detail	the	existing	energy	management	systems	
for	residential	consumers,	the	way	they	reach	the	end	user,	if	they	offer	only	software	
product/service	or	hardware	+	software	product,	the	functionalities	they	are	offering	the	user,	which	
are	their	communication	channels	and	which	kind	data	source	are	they	using.	

The	companies	analysed	that	offer	an	Energy	Management	System	are	listed	in	Table	5.	

Table	5.	Companies’	product	analysed	offering	any	kind	of	energy	management	system	

Company	name	 Company	website	
Enerbyte	 http://www.enerbyte.com/	
Opower	 https://opower.com/	
C3	IoT	 http://c3iot.com/products/	

SilverSpring	 http://www.silverspringnet.com/	
Comverge	 http://www.comverge.com/	
Bidgely	 http://www.bidgely.com/	
Grid4C	 http://www.grid4c.com/products	

Powerley	 http://www.powerley.com/	
MeterGenius	 https://metergenius.com/	

CIMNE	Bee	Group	 http://www.beegroup-cimne.com/solutions/	
Greenely	 https://greenely.com/	
Plugwise	 https://www.plugwise.com/	
Toon	 https://www.eneco.nl/toon-thermostaat/	

Green	Choice	 https://www.greenchoice.nl/app/	
Green	Pocket	 http://www.greenpocket.de/en/	

Mirubee	 http://www.mirubee.com/	
Wattio	 https://wattio.com/en/	
Circutor	 http://circutor.es/es	
Intelen	 http://intelen.com/us/	
Watty	 http://watty.io/	

British	Gas	 https://www.britishgas.co.uk/smarter-living.html	
Factor	Energia	 http://www.factorsmarthome.com/	

Fifth	Play	 http://www.fifthplay.com/	
Onzo	 http://www.onzo.com/	
Ijenko	 http://www.ijenko.com/	
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Efergy	 http://efergy.com/	
Smappee	 http://www.smappee.com/be_en/energy-monitor	
Navetas	 http://www.navetas.com/	
Ecoisme	 https://ecois.me/en/	
Neurio	 http://neur.io/	

Simple	Energy	 http://simpleenergy.com/	
Egreen	 http://www.egreen.fr/	

MyEnergy	 http://www.myenergy.com/	
Currentcost	 http://www.currentcost.com/	

Dwelo	 http://dwelo.com/	
BEN	Energy	 https://www.ben-energy.com/	
SolarCity	 http://www.solarcity.com/residential/mysolarcity	
Elenia	Oy	 http://www.elenia.fi/	

Enel	 http://www.ilevia.com/products/enel-smart-info/	
Tendril	 https://www.tendrilinc.com/	

Rocket	home	 http://www.rockethome.de/en	
	

The	parameters	used	to	analyse	the	copanies’	solutions	are	the	following:	

Business	model	

B2C:	Residential	consumers	can	contract	directly	the	services	and	products	provided	by	these	
companies.	

B2B:	Companies	offering	their	solution	to	other	business	companies.	

§ Utility:	 Companies	 offering	 their	 solution	 to	 utilities	 as	 an	 added	 value	 service	 for	

their	customers.	

§ Institutions/Smart	Cities:	Companies	offering	their	solution	to	public	institutions,	city	

councils,	municipalities,	etc.	

§ Communities/SME’s:	 Companies	 offering	 their	 solution	 to	 small	 and	 medium	

enterprises	(SME’s)	or	community	buildings.		

Channels	

§ Smartphone	 app:	 Energy	 management	 platform	 available	 to	 be	 used	 through	 a	

mobile	app.	

§ Web	portal:	Energy	management	platform	available	from	the	computer	in	a	website.	

§ Newsletter/Reports:	 Frequent	 reports	 that	 summarize	 the	 consumer	 performance.	

These	 can	 be	 paper	 reports	 or	 emails	 and	 the	 frequency	 of	 delivering	 such	

information	is	varied.	
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Functionalities	

§ Comparison:	 Comparison	 tools	 are	 available	 for	 the	 consumer.	 It	 is	 important	 to	

distinguish	between	different	levels	or	quality	of	comparison.	

§ Community:	 The	 platform	 allows	 consumers	 to	 share	 their	 achievements	 with	 the	

community	or	to	interact	with	other	users.	

§ Gamification/Rewards:	 The	 solution	 includes	 the	 organization	 of	 friendly	

competitions	that	can	be	rewarded	with	virtual	points	or	badges.		

§ Prosumer:	 The	 possibility	 to	 monitor	 energy	 production	 from	 microgeneration	

sources.	

§ Temperature:	Monitoring	of	 the	home	 temperature	 is	 included	on	 the	platform.	 In	

most	of	the	cases,	this	is	linked	to	the	availability	of	smart	thermostats.	

§ Remote	 control:	 The	 platform	 allows	 consumers	 to	 remotely	 control	 heating,	

appliances	or	lighting.	

§ Notifications:	 Possibility	 to	 send	 notifications	 to	 consumer	 for	 alert	 purposes,	

irregularities	or	events	organizations.		

§ Marketplace:	 A	 marketplace	 is	 incorporated	 within	 the	 platform.	 This	 can	 include	

energy	related	products	or	not.		

§ Demand	 response:	 The	 platform	 allows	 consumers	 to	 participate	 in	 demand	

response	programs	to	save	energy	during	peak	demand	events.	

§ Disaggregation:	The	solution	uses	algorithms	to	identify	the	pattern	consumption	of	

some	appliances.	

Electricity:	The	solution	includes	monitoring	of	electricity	consumption.	

Gas:	The	solution	includes	monitoring	of	gas	consumption.	

Water:	The	solution	includes	monitoring	of	water	consumption.		

Hardware	based:	The	solution	uses	some	type	of	hardware	product	to	deliver	energy	management	
tools.	

	

Type	of	data	

§ Smart	meter:	Consumption	data	is	obtained	from	smart	meters	
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§ Submetering:	 Consumption	 data	 is	 obtained	 thanks	 to	 the	 installation	 of	 a	 gate	

connected	to	the	home	electric	box.	

§ Billing:	The	only	consumption	data	available	is	the	one	presented	in	the	bill.		

	

“ANNEX	2:	Companies	offering	energy	management	products/services	

The	companies	the	have	an	*,	are	offering	also	sub	metering	devices	(hardware),	mentioned	in	3.3.	
Choosing	a	sub-metering	device.	

Enerbyte	 http://www.enerbyte.com/	
Opower	 https://opower.com/	
C3	IoT	 http://c3iot.com/products/	

SilverSpring	 http://www.silverspringnet.com/	
*Comverge	 http://www.comverge.com/	
Bidgely	 http://www.bidgely.com/	
Grid4C	 http://www.grid4c.com/products	

Powerley	 http://www.powerley.com/	
MeterGenius	 https://metergenius.com/	

CIMNE	Bee	Group	 http://www.beegroup-cimne.com/solutions/	
Greenely	 https://greenely.com/	
*Plugwise	 https://www.plugwise.com/	
*Toon	 https://www.eneco.nl/toon-thermostaat/	

Green	Choice	 https://www.greenchoice.nl/app/	
Green	Pocket	 http://www.greenpocket.de/en/	
*Mirubee	 http://www.mirubee.com/	
*Wattio	 https://wattio.com/en/	
*Circutor	 http://circutor.es/es	
Intelen	 http://intelen.com/us/	
*Watty	 http://watty.io/	

British	Gas	 https://www.britishgas.co.uk/smarter-living.html	
Factor	Energia	 http://www.factorsmarthome.com/	

Fifth	Play	 http://www.fifthplay.com/	
Onzo	 http://www.onzo.com/	
Ijenko	 http://www.ijenko.com/	
*Efergy	 http://efergy.com/	

*Smappee	 http://www.smappee.com/be_en/energy-monitor	
Navetas	 http://www.navetas.com/	
*Ecoisme	 https://ecois.me/en/	
*Neurio	 http://neur.io/	

Simple	Energy	 http://simpleenergy.com/	
Egreen	 http://www.egreen.fr/	

MyEnergy	 http://www.myenergy.com/	
*Currentcost	 http://www.currentcost.com/	

Dwelo	 http://dwelo.com/	



	
	

PARENT	T1.3:	State	of	the	art	of	smart	meters,	sub-metering	devices	and	EMS	in	the	EU	
	

26	
	

BEN	Energy	 https://www.ben-energy.com/	
SolarCity	 http://www.solarcity.com/residential/mysolarcity	
Elenia	Oy	 http://www.elenia.fi/	
*Enel	 http://www.ilevia.com/products/enel-smart-info/	
Tendril	 https://www.tendrilinc.com/	

Rocket	home	 http://www.rockethome.de/en	
Opower	

Opower	is	the	leading	company	of	the	residential	energy	efficiency	sector	mainly	due	to	its	high	
amount	of	final	customers.	It	is	a	Software	as	a	Service	(SaaS)	company	providing	customer	
engagement	software	to	more	than	95	utilities	in	9	countries,	which	represents	an	scope	of	more	
than	50M	final	customers.	Some	fact	that	demonstrates	its	high	influence	in	the	sector	is	for	
instance,	its	dominating	position	in	US	market	(37%	of	US	households).		

Opower	define	his	product	as	a	“customer	engagement	platform	tailor-made	for	utilities”.	It	uses	
smart	meters	data	to	inform	customers	about	their	energy	consumption	(including	Electricity	and	
Gas).	This	interaction	with	the	customer	is	done	through	several	channels:	a	mobile	app,	a	web	portal	
and	the	Home	Energy	Report	(HER)	which	provides	a	comparison	of	energy	use	with	neighbours	in	
order	to	challenge	the	customer	to	a	more	energy	efficient	behaviour.	As	many	studies	defend,	social	
norms	have	demonstrated	to	be	the	most	effective	way	to	have	an	impact	on	customer	energetic	
behaviour,	whereas	economic,	environmental	and	community	incentives	have	lower	or	no	impact.	
Other	significant	features	from	Opower’s	software	are:	reward	programs,	online	billing,	utility	
notifications	(for	instance,	high	bill	alerts)	and	targeted	recommendations.	Furthermore,	the	
platform	is	completely	white-labelled	in	order	to	brand	the	web	portal	and	mobile	app	with	each	
utility	branding.		

The	product	is	presented	in	two	different	sides.	On	the	one	hand,	it	is	a	demand	side	management	
tool	for	utilities	as	it	offers	energy	efficiency	advice	and	demand	response	peak	events.	On	the	other	
hand,	utilities	also	benefit	from	its	customer	care	side	based	on	digital	engagement	and	bill	advisor	
that	increases	the	customer	satisfaction	and	its	loyalty.		
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C3	Energy	

C3	Energy	defines	themselves	as	a	company	transforming	the	energy	value	chain	by	delivering	“The	
internet	of	energy”.	In	fact,	the	variety	of	their	products	is	very	wide	within	the	energy	value	chain.	
For	instance,	they	give	advice	in	the	oil	and	gas	industry,	help	organizations	to	achieve	their	
sustainable	goals	and	provide	complex	software	to	analyse	and	process	data.		

	

	

The	Smart	Grid	applications	segment	is	divided	in	two	sections:	one	dedicated	to	the	building	and	
running	processes	regarding	the	advanced	metering	system	and	another	tool	named	C3	Customer	
Engagement	Application.	This	last	instrument	aims	to	offer	a	new	customer	engagement	tool	for	
utilities	to	interact	with	their	customers.		

Focusing	on	C3	Customer	Engagement	platform,	it	differentiates	three	types	of	customers:	
residential,	commercial	business	and	industrial	enterprise.	

The	 channels	 used	 to	 interact	 with	 the	 customer	 are	 through	 web	 portal,	 mobile	 app,	 mails	 and	
reports.	Moreover,	the	features	offered	are	for	instance,	a	comparison	of	energy	consumption	with	
an	average	efficient	home	or	business	and	the	possibility	to	earn	rewards.	Finally,	the	platform	is	also	
available	 to	 be	 branded	 by	 the	 utility	 itself	 and	 it	 gives	 advice	 both	 on	 electricity	 and	 gas	
consumption.		
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Silver	Spring	Network	

Silver	Spring	Network	is	a	provider	of	smart	grid	products.	Similar	to	C3	Energy,	its	product	range	is	
very	wide	and	they	offer	many	types	of	services.	For	instance,	they	differentiate	between	five	types	
of	business	focus:	smart	cities,	smart	utilities,	technology,	intelligent	devices	and	services.		

In	 the	 smart	 cities	 section,	 Silver	 Spring	Network	provides	 guidance	 to	 cities	 in	 their	 challenges	 to	
modernize	the	infrastructure	in	the	way	to	become	a	smart	city.	This	is	done	for	instance	by	adding	
new	 applications	 such	 as	 lighting/parking/traffic	 monitoring	 or	 including	 advanced	 meters	 for	
electricity,	gas	and	water.		

	

Regarding	 smart	 utilities,	 Silver	 Spring	 Network	 offers	 a	 customer	 engagement	 platform	 together	
with	other	services.	However,	this	software	does	not	compete	in	the	broad	open	market,	because	it	
is	 only	 available	 for	 those	 utilities	 using	 their	 smart	meters.	 It	 is	 important	 to	 highlight	 that	 Silver	
Spring	Network	 is	also	a	hardware	based	company	selling	 intelligent	devices	such	as	smart	meters,	
thermostats,	In	Home	Displays	(IHD)	or	Electrical	Vehicle	(EV)	chargers.	

Its	 customer	 engagement	 platform	 for	 utilities	 is	 called	CustomerIQ	 and	 it	 is	 a	 tool	 for	 residential,	
commercial	 and	 industrial	 customers	 to	 manage	 better	 their	 energy	 consumption	 by	 providing	
recommendations	and	bill	projections	through	a	web	portal,	a	mobile	app	or	weekly	email	reports.	
The	platform	is	highly	configurable	and	the	dashboard	is	also	highly	configurable	allowing	utilities	to	
introduce	 their	own	branding.	Moreover,	 as	 the	 result	of	 several	partners’	 agreements,	 it	 includes	
load	disaggregation	applications.	Besides	this,	Silver	Spring	Network	also	provides	Demand	Response	
(DR)	technology	for	utilities.			

Finally,	 SilverLink	 is	 an	 app	 store	 of	 industry-leading	 applications	 built	 by	 Silver	 Spring	 and	 other	
partners	 from	 different	 sectors	 (advanced	 metering,	 demand-side	 management,	 distribution	
automation,	smart	cities	and	software).	For	instance,	Bidgely	is	one	of	their	software	partners.	Within	
this	 app	 store,	 they	 also	 offer	 CustomerIQ	 Solar	 which	 is	 a	 tool	 that	 utilities	 can	 offer	 to	 their	
customers	 with	 a	 prosumer	 profile	 in	 order	 to	 maintain	 their	 customer	 relationship.		



	
	

PARENT	T1.3:	State	of	the	art	of	smart	meters,	sub-metering	devices	and	EMS	in	the	EU	
	

29	
	

Comverge		

Comverge	is	 a	 company	 that	 provides	 hardware,	 software	 and	 services	 to	 utilities	 related	 with	
demand	management	 programs.	 In	 addition,	 it	 is	 considered	 the	 leading	 company	 in	 the	Demand	
Response	(DR)	industry	and	they	serve	over	500	utilities.	

The	 hardware	 provided	 by	 Comverge	 goes	 from	 smart	 thermostats	 to	 remote	 control	 systems.	
IntelliSOURCE	is	the	software	platform	offered	which	integrates	demand	response,	energy	efficiency	
and	customer	engagement	tools.	The	platform	is	accessible	from	laptops,	tablets	and	smartphones,	
but	it	was	designed	to	be	used	from	a	mobile	device.	It	provides	normative	comparisons	with	other	
users	 participating	 in	 the	 same	utility	 program	and	 gives	 personalized	 tips.	 Furthermore,	 it	 can	be	
also	connected	to	smart	thermostats	from	Comverge	or	third-party	suppliers,	in	order	to	control	and	
configure	 the	 home	 temperature	 remotely.	 Finally,	 the	 platform	 is	 also	 integrated	 with	 demand	
response	programs	allowing	utilities	to	manage	peak	load	events.		
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Bidgely	

Bidgely	 is	 presented	 as	 “your	 personal	 energy	 advisor”.	 It	 provides	 individually	 energy	 efficiency	
advice,	 neighbourhood	 comparison	 tools,	 appliance	 itemization	 and	 solar	 disaggregation.	 All	 these	
features	 are	 presented	 in	 a	 web	 portal	 or	 a	 mobile	 app,	 and	 the	 user	 is	 also	 able	 to	 share	 its	
successes	through	Facebook,	Twitter	and	other	communities.	Despite	they	offer	this	service	to	end	
users	passing	 through	utilities,	 the	platform	can	be	 found	either	 from	Bidgely	directly	or	 the	utility	
branding.	 Therefore,	 in	 this	 case	 the	 utility	may	 offer	 an	 energy	 efficient	 service	 as	 an	 outsource	
service	under	Bidgely’s	branding.		

Bidgely’s	technology	is	based	on	disaggregation	appliances,	which	enables	to	provide	information	on	
how	individual	appliances	impact	the	bill.	However,	to	have	a	more	precise	real-time	energy	tracking	
of	 individual	 appliances,	 they	 also	 developed	 a	 hardware	 named	HomeBeat	 Energy	 Monitor	 that	
works	as	a	bridge	between	the	smart	meter	and	the	home	router	internet.	The	cost	of	such	device	is	
35$	which	is	much	more	economically	accessible	than	others	smart	thermostats.	
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Grid4C	

Grid4C	is	a	smart	grid	predictive	analytics	company	focused	on	all	the	actors	within	the	energy	value	
chain.	They	provide	software	to	analyse	data	collected	from	smart	meters	and	consequently,	provide	
forecasts,	energy	efficiency	and	customer	engagements	solutions.		

The	variety	of	 their	products	 is	wide	as	 they	are	offered	specifically	 for	each	participant	within	the	
value	chain:	utilities,	distributors,	retailers	and	energy	consumers.		

	

From	 the	previous	products,	Grid4C	Customer	Engagement	 is	 a	 software	platform	 focused	on	 final	
energy	consumers.	The	input	information	comes	from	pricing,	customer	data	and	smart	meters	data.	
As	a	 result,	 it	offers	energy	efficiency	 solutions	 that	are	 translated	 into	economic	profit	 for	energy	
consumers	and	customer	engagement	for	utilities.					

The	 software	 is	 available	 both	 in	 web	 portal	 and	 app.	 Some	 of	 its	 significant	 features	 are:	 non-
intrusive	detection	of	app’s,	demand	response	optimizations	and	customer	segmentation.	This	allows	
providing	personalized	messages	to	inform	about	irregularities	or	give	recommendations.	
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Powerley	

Powerley	is	a	new	venture	created	from	the	collaboration	of	two	companies:	Vectorform	which	is	a	
software	developer	and	the	utility	DTE	Energy.		

They	 define	 themselves	 as	 the	 only	 utility-designed	 home	 energy	 management	 solution	 in	 the	
market.	 Therefore,	 its	 solution	 is	 centred	 on	 the	 utility	 and	 is	 completely	 branded	with	 the	 utility	
brand	(“delivering	a	unique	experience	to	each	utility”).	

Moreover,	 apart	 from	 the	 software,	 the	 complete	 package	 solution	 also	 includes	 two	 branded	
hardware:	first,	an	energy	‘bridge’	that	works	as	a	gateway	device	connected	with	the	smart	meter	in	
order	to	receive	more	frequent	information	from	it	and	that	can	be	also	connected	to	other	external	
devices.	This	device	can	be	connected	with	the	majority	of	home	solutions	and	therefore,	it	allows	to	
remotely	 control	 thermostats,	 lights,	 etc.	 from	 the	 smartphone.	 Second,	 a	 smart	 thermostat	 that	
controls	the	home	temperature	remotely	and	is	connected	to	the	previously	called	energy	‘bridge’	is	
also	included	on	the	package.	The	cost	of	such	devices	depends	on	how	much	each	utility	wants	to	
charge.	In	the	case	of	DTE	Energy,	it	is	offered	to	their	customers	for	free.				

The	platform	provides	real	time	consumption	information,	appliance	level	disaggregation	and	energy	
efficiency	recommendations	from	self-learning	and	personalization	method.	Moreover,	it	also	offers	
a	 collaborative	 system	 for	 peak	 demand	 response	 events.	 This	 system	 encourages	 customers	 to	
participate	in	community	events	and	enables	utilities	to	better	manage	their	targeted	savings.				

	 	 	

Finally,	a	very	innovative	feature	of	the	app	is	the	so-called	PowerScan	tool	which	reads	the	magnetic	
field	created	by	a	power	cable	and	provides	the	power	consumed	and	the	cost	associated	with	it	of	
any	device	only	by	using	an	iPhone.	
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MeterGenius	

MeterGenius	 offers	 to	 utilities	 a	 self-branded	 customer	 platform	 for	 energy	 management.	 The	
platform	 is	 available	 on	 web	 portal	 and	 mobile	 or	 tablet	 app.	 It	 gives	 general	 suggestions	 and	
recommendations	on	how	to	save	energy	and	become	more	energy	efficiency.	Moreover,	 it	can	be	
connected	to	outsource	devices	such	as	thermostats	from	external	providers.	

Special	 focus	 is	made	on	gamification.	 In	order	 to	motivate	customers,	 they	offer	 reward	points	 to	
stimulate	good	energy	behaviours,	engage	customers	 into	the	platform	and	create	 loyalty	with	the	
utility	brand.		

They	 differentiate	 themselves	 from	 other	 products	 (like	 OPower)	 by	 delivering	 a	 persistent-
engagement	platform	because	their	customers	continue	to	see	the	results	due	to	their	gamification	
programs.	 However,	 they	 claim	 that	 in	 other	 platforms	 the	 customer	 only	 sees	 the	 results	 at	 the	
beginning	and	afterwards	he	or	she	declines.		
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Greenely	

Greenely	 is	 a	 start-up	 from	 Sweden	 focused	 to	 help	 customer	 in	 decreasing	 their	 energy	
consumption	by	offering	a	platform	that	stimulates	their	energy	behaviour.	The	software	is	available	
through	utilities	and	therefore,	it	is	also	a	customer	engagement	solution	and	a	way	to	decrease	peak	
costs	for	them.	

The	 software	 is	 presented	 in	 an	 app	 and	 a	 web	 portal.	 To	 stimulate	 good	 energy	 performance,	
gamification	is	one	of	their	key	features	together	with	comparison	tools	and	community	building.	To	
visualize	 the	 energy	 consumption,	 the	 platform	 includes	 the	 design	 of	 a	 tree	 which	 is	 directly	
influenced	by	the	level	of	consumption.			 	
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Plugwise	

Plugwise	 is	 a	 Dutch	 company	 offering	 different	 hardware	 based	 products	 related	 with	 wireless	
energy	management	and	control	systems	in	order	to	increase	energy	efficiency	in	private	households	
and	business	organizations.		

One	of	 their	 popular	 devices	 is	Smile	 P1	which	 connects	 the	 smart	meter	with	 the	 smartphone	or	
tablet	via	wireless.	The	connection	 is	done	through	a	P1	port	and	 therefore,	 it	 is	 required	 that	 the	
smart	meter	has	this	output	source.		

It	works	as	a	gateway	of	consumption	data	both	for	electricity	and	gas.	The	app	is	mainly	informative	
presenting	hourly,	daily,	monthly	and	yearly	data.	The	app	 is	also	available	 for	prosumers	allowing	
them	to	measure	both	production	and	consumption.			

The	product	including	the	hardware	and	software	is	available	at	a	price	of	99€.	

Other	products	from	Plugwise	are	Anna	and	Coolding.	The	first	one	is	a	smart	thermostat	that	allows	
the	 user	 to	 control	 and	 schedule	 home	 temperature	 from	 his	 smartphone	 and	 it	 costs	 249€.	 The	
second	one	is	an	infrared	device	to	remotely	control	the	HVAC	from	the	smartphone	or	tablet	which	
costs	149€.	
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Eneco	

Eneco	is	a	Dutch	utility	company	offering	Toon,	an	energy	efficiency	product	that	consists	on	a	smart	
thermostat	 connected	 to	 smart	 meters.	 The	 package	 is	 composed	 by	 several	 elements	 as	 is	
connected	via	wireless	to	the	boiler,	the	electricity	and	gas	smart	meters.			

It	provides	information	on	how	much	electricity	and	gas	is	being	consumed	at	any	time	and	by	day,	
week,	month	or	year.	Besides	 this,	 if	desired	 it	also	offers	some	tips	on	how	to	save	energy	and	 is	
able	to	control	remotely	the	boiler.		

The	 product	 is	 also	 available	 for	 non-utility	 customers.	 However,	 the	 cost	 of	 it	 varies:	 for	 Eneco’s	
customers,	the	installation	is	for	free	and	they	charge	3.5€	per	month	in	the	bill.	For	non-customers,	
they	have	to	pay	the	installation	cost	(75€)	and	a	monthly	fee	of	4.95€.	

	

	

	

	

	

	

	

	

	


