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 “Expanding and improving Europe’s 

energy networks will be vital for 

Europe’s transition to a low-carbon 

economy. Smarter distribution grids 

will be needed to integrate increasing 

amounts of decentralised generation, 

electric vehicles and heat pumps into 

the network and encourage consumers 

to actively manage their energy 

demand. This will require additional 

investment in new infrastructure.” 
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1. Executive Summary 

Expanding and improving Europe’s energy networks will be vital for Europe’s transi-

tion to a low-carbon economy. Smarter distribution grids will be needed to integrate 

increasing amounts of decentralised generation, electric vehicles and heat pumps 

into the network and encourage consumers to actively manage their energy demand. 

This will require additional investment in new infrastructure.  

Examining the current regulatory frameworks across Europe, EURELECTRIC has 

found that they often do not provide adequate incentives for network companies 

to undertake the higher levels of investment required to deliver necessary improve-

ments. This paper highlights some of the major shortcomings of the current frame-

works and urges national regulators to establish a ‘smarter’ approach to regulation 

that will incentivise Europe’s network operators to make these much-needed invest-

ments. It also makes a number of detailed recommendations to feed into related dis-

cussions with the European Commission, ACER/ERGEG/CEER and other stakeholders.    

The survey found that:

	 •		Sub-optimal	rates	of	return	and	regulatory	instability	are	hampering	invest-

ment in smarter distribution grids.

	 •		The	roll-out	of	smart	meters	is	being	delayed	by	a	lack	of	clarity	regarding	

the roles and responsibilities of individual market players. 

	 •		Regulators	are	taking	a	narrow	view	when	evaluating	cost	efficiency,	penalis-

ing extra expenditure on R&D or smart grid pilot projects and encouraging 

business-as-usual	expenditure	instead.

Based on these results, EURELECTRIC considers efficient regulation at national level 

to be the key tool for driving the European development of a highly modernised 

grid. To ensure investments in smart grids, national regulators should focus more 

strongly on long-term requirements and provide a fair rate of return. This will imply 

revising the regulatory models of certain EU Member States. 

EURELECTRIC invites the European Commission to keep the momentum on smart 

grids and continue pushing for their development and implementation in Europe. A 

political signal from the EU, as a first step in the form of a Communication on the 

implementation of smart grids, would raise awareness on regulatory barriers and 

missing incentives for DSOs to invest in smart grids at national level. In addition, 

EURELECTRIC is in favour of assessing legislative measures such as annexes to the ex-

isting directives or a specific Directive on Smart Grids along with national roadmaps 

that should confirm the leading role of DSOs on smart grids.

Lastly, EURELECTRIC strongly supports the SET Plan and the European Electricity 

Grid Initiative, believing that large-scale demonstration projects will be needed 

to accelerate and optimise smart grid implementation in Europe to the benefit  

of customers.



“The current regulatory framework 

does not sufficiently encourage 

investments in distribution grids. 

Any business-as-usual approach will 

thus not lead us into the future.” 
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2. Introduction

Europe’s Distribution System Operators (DSOs) are facing considerable challenges, 

mainly driven by the need to achieve the 20 % Renewable Energy Sources (RES) target 

by 2020. This target will result in the large-scale integration of RES (mainly wind and 

photovoltaic) by DSOs. 

Although European DSOs are convinced that this growing share of decentralised gen-

eration will contribute to a low-carbon society, connecting these often intermittent 

distributed generation capacities to the distribution grid will also lead to increased 

challenges in balancing the power grid and making the overall power system more 

f lexible. Expanding and improving Europe’s electricity networks is therefore vital 

for the smooth integration of decentralised energy resources such as RES, electric 

vehicles, heat pumps and storage.

However, the current regulatory framework does not sufficiently encourage invest-

ments in distribution grids. If unaddressed, this problem will result in congestion in 

the distribution networks, higher risks of outages, bottlenecks for RES integration 

and a loss of quality of supply. Any	business-as-usual	approach	will	thus	not	lead	

us into the future.  

Investments in Europe’s distribution grids will hence need to be incentivised by na-

tional energy regulators. Once this critical condition is met and DSOs dispose of fa-

vourable investment conditions, they will face two options:

1.  They can follow the “fit	and	forget	approach”, often referred to as the “copper-

plate scenario”. This approach entails heavy investments in additional distribu-

tion lines in order to prepare distribution grids for a large intake of RES electric-

ity. This means over-sizing the distribution grid to avoid congestion during the 

few periods of strong wind or sunshine – comparable to building four- or five-

lane automobile highways to avoid potential congestion hours.  

2.  Alternatively, DSOs can follow the “smart	 grids	 approach” which consists of 

investing in Information and Communication Technologies (ICT) that will help 

them to better manage the electricity f lows and limit the need for new lines. By 

using ICT (including smart metering) to monitor, control and automate the dis-

tribution grid, DSOs can optimise the use of current assets.  

While the “smart grids approach” provides a better allocation of resources in the 

long run, it is very likely to result in higher capital expenditures (mainly in ICT) in 

the short and medium term, compared to the “fit and forget approach”. However, 

the “smart grids approach” will also bring about many benefits to other actors such 

as energy suppliers and, most importantly, to customers.    
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European DSOs look forward to taking up the important role they will have to play 

in enabling the upcoming changes in both generation and consumption. To accom-

modate this transformation process, we are convinced that grids will have to be-

come smarter and that innovation will be needed in both engineering and regulation 

to find the correct solutions. While EURELECTRIC favours the “smart grids ap-

proach”, this report will also explain that the existing economic regulation does not 

favour investments in distribution grids, even under the “fit and forget scenario”.  

Accordingly,	the	purpose	of	this	paper is to assess the current regulatory challenges 

which European DSOs face when investing in smart grids, and to establish principles 

towards smarter regulation. EURELECTRIC intends to contribute to the discussion 

with ACER/ERGEG/CEER, the European Commission and other stakeholders on smart 

regulation for smart grids. 

To that effect, we have conducted a survey among EURELECTRIC members to gath-

er information about the effectiveness of current regulatory schemes in incenti-

vising	network	investment,	 including	smart	metering. Based on the results, this 

paper analyses the main barriers hindering the smooth transition to smarter grids in 

Europe. The paper then recommends key principles for effective regulation to sup-

port this transition.  
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 “According to figures from the 

International Energy Agency, the 

investment needs in the European 

distribution network will amount to 

480bn euros up to 2035.” 
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3. Smart grids need smart regulation  

Smart grids should not be implemented for their own sake, but should be considered 

as a possible solution to operational and societal challenges. They will address new 

needs (3.1) and will also result in positive benefits and return in the long run (3.2). 

Regulation will play a key role in incentivising a smart allocation of resources by 

DSOs over the next 40 years (3.3).  

3.1 Smart grids are driven by real needs  

Facilitation of 
Demand-side management 

and Energy Efficiency for Active Customers

Facilitation of 
Demand-side management 

and Energy Efficiency for Active Customers

Electric Vehicles

Seamless integration of often intermittent RES 
on a large scale to the distribution network

A useful definition of smart grids has been developed by the EU’s Smart Grids Tech-

nology Platform, according to which smart grids are “electricity networks that can 

intelligently integrate the actions of all users connected to it – generators, consum-

ers and those that do both – in order to efficiently deliver sustainable, economic 

and secure electricity supplies.” More concretely, smart grids are about upgrading, 

expanding, operating and maintaining the electricity networks of the future in a way 

which will also help to meet the EU’s 20/20/20 objectives and contribute to a low-

carbon economy.  These ambitious targets for the year 2020 include a 20% reduction 

in greenhouse gas emissions, a 20% share of renewables in final EU energy consump-

tion, and 20% savings in consumption by improving energy efficiency.

Smart grids are key to reducing carbon emissions, improving energy efficiency and 

enhancing a better asset management by:

•		Facilitating	a	higher	penetration	of	renewable	(e.g.	wind,	solar)	and	distributed	

generation (e.g. small windmill or micro-CHP plants) in compliance with op-

erational security, power system and electricity market efficiency;

•		Helping	consumers	to	participate	more	effectively	in	the	market	not	only	by	

using their energy more efficiently (e.g. through smart metering and “smart 

homes”), but also by allowing consumers to act as producers selling back their 

excess electricity (e.g. CHP or plug-in electrical vehicles);1

•	Enhancing	DSO	grid	operation	tools	

Figure 1: Key needs driving smart grid development

1 ERGEG	Factsheet	“Smart	Grids	and	Smart	Regulation	Help	Implement	Climate	Change	Objectives”.
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3.2 Smart grids imply more capital expenditure for DSOs

Although smart grids will enable more efficient grid operation and a better integration 

of RES, and will accommodate stronger demand-side participation, they will – at least 

at the outset – also lead to higher capital expenditures. Implementing smart grids re-

quires additional investment in the grids and their automation, and thus also in the 

communication infrastructure between grid operators, the grid and customers (genera-

tors, consumers and even storage owners) as well as in adequate metering systems. The 

future challenges of “smartening” the electricity networks will differ greatly from the 

challenges faced in the past.  

Adapting the networks to growing electricity demand and new requirements, as well as 

investing in necessary replacements will therefore require significant capital expendi-

ture on the part of European DSOs. According to figures from the International Energy 

Agency, the investment needs in the European distribution network will amount to 

480 bn euros up to 20352.  

As shown in the graph below, the benefits from these investments will accrue through-

out the value chain from generators, suppliers and customers to society as a whole. This 

is why economic regulation defining the conditions for the so-called socialisation of a 

major part of the investments is key for the successful implementation of smart grids. 

Indeed, the current financing model applied by the national regulators to DSOs has tra-

ditionally been geared towards driving down costs. It is therefore not an appropriate 

tool to enable DSOs to fulfil their expanding role in the future. As a result of the current 

regulatory formulas, DSOs are under-investing in modernising the grids.  

 

Investsments Network benefits

Supplier/
Customer
Benefits

Green Benefits Net Benefits

A EURELECTRIC study has revealed that three quarters of the 45 European DSOs sur-

veyed in 20073 showed a lower return on invested capital in 2007 than their weighted 

average cost of capital (WACC) –  regulation is leading many DSOs to destroy, not create 

economic value. The current regulation provides DSOs with incentives to improve their 

cost-efficiency by reducing operating expenses. However, after many years of ongoing 

endeavour to reduce those expenses, DSO managers are now increasingly concerned that 

the current financing model will severely undermine the profitability of their compa-

nies. A rethink of the current regulation is urgently needed.  

Figure2:	Investments	for	smart	grids	bring	benefits	to	all	actors	along	the	electricity	value	chain	and	above	all,	to	society	

as a whole

2 Projected investment in the EU 27 distribution network. IEA World Energy Outlook 2010 – New Policies Scenario (655 bn $). 
3	The	Financial	Situation	of	DSOs,	EURELECTRIC,	2009.
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3.3 Smarter regulation is fundamental

EURELECTRIC is therefore calling for a revision of the regulatory financing model 

applied to DSOs. Such a model needs to be based on a clear-sighted, broad analysis of 

the benefits of DSO investment both in terms of customer service and environmen-

tal benefits, and to guarantee a fair long-term return on invested capital. In brief, 

smarter regulation4 is required.

For example, energy regulators in several EU Member States do not recognise smart 

grid investments in the Regulatory Asset Base of European DSOs. In other member 

states regulators follow a narrow approach in their cost benefit analysis for smart 

meters and smart grids, thereby dismissing the rationale for smart grid capital ex-

penditures and excluding the benefits that will accrue to all actors of the electricity 

value chain. As a consequence, DSOs (who are ‘natural monopolies’ and hence rely 

on a favourable regulatory framework) are reluctant to invest in smarter grids. They 

replace the grids, but often do not upgrade them towards what we think is “smart”.

In other words, a fair rate of return is an essential requirement for smart grid invest-

ments, along with the recognition that these investments which should be accepted 

in the regulatory asset base with the specification that they will require a shorter 

payback period. This regulatory revision must be made in line with the needs of an 

energy-efficient power system and a low-carbon economy. 

It would however be misleading to say that all European regulatory schemes are 

backward-looking: there are also some best practices emerging in Europe. In Italy 

for example, the energy regulator has recently launched a competition-based proce-

dure to incentivise smart grid/demand response projects. The selected projects will be 

granted an extra WACC (+2 percentage points) for a period of 12 years. In the UK, an 

Innovation Funding Incentive was introduced in 2005 allowing up to 0.5% of annual 

revenue to be spent on innovation. More recently in 2010 the Low Carbon Networks 

Fund was set up to allocate £500m over the period 2010-2015 for trialling new DSO 

initiatives to prepare for smarter electricity networks. The RPI-X@20 project suggests 

an even stronger stimulus extending to other sectors and encouraging third parties 

to lead some of the initiatives. This may apply from 2013 onwards in the transmis-

sion and gas distribution price reviews.

In this section, we have developed a high-level explanation of why we consider smart 

regulation essential for the implementation of smart grids. The next section provides 

the results of our survey on investment incentives in Europe and gives a more de-

tailed insight into the barriers which are hampering investments in smarter grids. 

 

4			As	set	out	by	the	Florence	School	of	Regulation,	smart	regulation	is	“regulation	[which]	reconfigures	the	incentives	and	co-
ordination tools of grid companies and grid users and aligns them towards the new policy objectives”	Smart	Regulation	for	
Smart	Grids,	Meeus,	Saguan,	Glachant,	Belmans,	Policy	Brief,	Florence	School	of	Regulation,	June	2010	(see	more	in	Annex	1).



“Our survey reveals that while 

positive examples of smart regulation 

exist in some EU member states, 

severe shortcomings remain in many 

countries. A major constraint on 

investments derives from the delayed 

recognition of capital expenditure 

(CAPEX) when setting allowances for 

revenues and prices.”
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4.  EURELECTRIC survey on the status quo of 
economic regulation related to smart grids  

In order to assess the current regulatory schemes which determine the conditions 

under which European DSOs will invest or refrain from investing in smart grids, EU-

RELECTRIC prepared a questionnaire on the current regulation. The questionnaire 

was completed by representatives from 16 European countries: Austria, the Czech 

Republic, Denmark, Finland, France, Germany, Great Britain, Italy, the Netherlands, 

Norway, Poland, Portugal, Slovakia, Slovenia, Spain, and Sweden. The detailed results 

of our analysis can be found in Annex 2. 

Our survey reveals that while positive examples of smart regulation exist in some EU 

member states, severe shortcomings remain in many countries. This section summa-

rises the status quo of regulatory stability in Europe as well as the current distortions 

reducing the achievable rate of return. This is followed by a deeper analysis of the 

regulatory framework underpinning smart metering roll-outs in the EU.

4.1.  The CAPEX time-shift problem  

A major constraint on investments derives from the delayed recognition of capital 

expenditure (CAPEX) when setting allowances for revenues and prices. Figure 3 il-

lustrates this issue.  

The	“CAPEX	time	shift	problem” is intrinsic to incentive-based regulation if total 

costs are decoupled from revenues. Figure 4 presents the general regulation frame-

work in Europe. It shows that 6 out of the 14 countries surveyed have implemented 

a rate of return-regulation of capital cost (hybrid mechanism) and have therefore 

avoided distortions.

 

CAPEX of new investments
not included in revenue cap 

trend line

Regulation Period 1

 year 1 year 2 year 3 year 4 year 5 year 1

Regulation Period 2

Cost Review

Revenue Cap Trend Line

Figure	3:	Conceptual	explanation	of	the	CAPEX	time-shift	problem	without	compensation	
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Figure 4: Overview of countries where the CAPEX time shift has/has not been solved

•		Three	of	the	remaining	countries	–	Portugal,	France	and	Great	Britain	–	com-

bine revenue cap regulation with a planned costs approach, thereby evading the 

problem completely. 

•		Austria	has	introduced	an	“investment	factor”	reducing	the	CAPEX	time	shift	

to two years. Moreover a “mark-up” on the WACC is granted, thereby increasing 

the regulated rate of return if book values increase.

•		Norway	has	acknowledged	the	distortions	resulting	from	the	delayed	revenue	

adjustment and has therefore adopted an “adjustment parameter” to compen-

sate for the negative effect on the achievable rate of return. Nevertheless, the 

complex calculation method used to arrive at the yardstick factor influencing 

the CAPEX-compensation means that a negative effect remains. From 2009 on-

wards there has been a gradual modification of the time shift compensation. 

For example investments in 2011 will be reviewed by the Norwegian regulatory 

authority in 2012, and the actual increase in CAPEX will be approved for the 

year the investment was made and the following year (in this case 2012) as well. 

They also will be approved if the actual CAPEX are higher than planned.  

By contrast, the “CAPEX time-shift problem” remains persistent in Germany, the 

Netherlands and Slovakia. In Germany there is a delay of three to seven years be-

tween investments and the integration of the resulting capital expenditures within 

the revenue cap, making it impossible for DSOs to achieve the expected rate of eq-

uity. Provided investment incentives such as the investment premium are without 

effect due to the restrictive interpretation by the regulatory authority. In the Nether-

lands, revenues are on average delayed by four years.

Moreover, our survey highlights other negative effects on the achievability of the rate 

of return (set by the national regulators) that are hindering smart grid investments. 

These factors are discussed in the following subsections.

 hybrid Cap Regulation Yardstick
  (Price or Revenue Cap)

Number of countries

CAPEX-time
shift compensation

 CAPEX time shift problem unremedied

 CAPEX time shift problem solvec

CZ
DK
ES
FI
IT
PL

6 6

1
1

2

AT
FR
GB
PT
SE
SL

DE
SK

NO

NL
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4.2	 	A	narrow	view	of	 cost-efficiency	measures	does	not	 take	 into	 account	 the	added	
value of smart grid investments

One aspect concerns the evaluation of efficiency which is either based on bench-

marking methods, reference networks and/or standard cost. If these methods are 

not adjusted to the new challenges by covering the requirements for the desired 

development towards smart grids, smart grid investments will not be accepted as 

“efficient costs”.  

Benchmarking methods and reference networks should be carefully used, and ex-

penses for research and development and smart grid pilots should be excluded 

from the benchmarking process. The effect of high efficiency requirements on the 

achievable rate of return also has to be taken into account. For example Portugal and 

France approve additional capital expenditure but set strong efficiency requirements 

for operational expenditure, reducing the companies’ scope of action and the achiev-

able rate of return. 

Standard cost methods have to be reviewed and matched with smart grid require-

ments. For example in Finland the regulatory authority evaluates the reasonableness 

of capital expenditure by means of a standard cost catalogue in which smart grid 

investments are treated like any other investments. If the smart grid components 

are more expensive than ordinary components, companies have to negotiate higher 

prices. It then remains up to the regulatory authority to decide whether to promote 

these kinds of investments.  

4.3  Both suboptimal rates of return and regulatory instability are hampering smart in-
vestments in distribution grids   

Besides the effects of regulation on the achievable rate of return – which is the ma-

jor driver for investments – regulatory stability, in particular the evaluation of risk, 

plays a substantial role. The analysis conducted in the 16 countries concludes that 

three main issues define the current state of regulatory stability:

•	 The legal basis (clear rules and mandates) refers to the fact that development 

may have overtaken the legal means and responsibilities may therefore not 

be defined.

•		The	 “ease	 of	 understanding”	 of	 regulatory	 methods	 (e.g.	 benchmarking) 

refers to the expected outcome of regulatory instruments. The Norwegian 

model, for example, leads to an unpredictable return on investment. In such 

cases better “ease of understanding” and predictability of regulation is of 

greatest importance.

•	 The stability of the regulatory system refers to the number and frequency of 

changes. Regulation will, of course, need to be developed to match the current 

framework. In addition, if changes are made too often and with not enough 

notice and information, companies will lose confidence. This problem occurs 

for example in Poland. 
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Figure 5 summarises the status quo of regulation in Europe and indicates the strength 

of current barriers to investment.  

– 		The	achievability	of	the	regulatory	rate	of	return	is	evaluated	on	the	y-axis and 

shows the return which is set and approved by the regulator (regulatory rate of 

return) in each country and serves as a reference. Responses from DSOs located in 

the lower two-thirds (“below” and “significantly below”) of the graph show that 

they can only achieve a rate of return which is below the regulatory rate of return. 

This is due to the CAPEX time shift and/or to the (ex post) denial of investments 

in the course of the efficiency analysis. The latter brings particular problems if it 

does not adequately consider the investment needs. The stronger the impact, the 

greater the effect on the cost of capital and the shorter the time allowed for elimi-

nating “inefficiencies”. 7 out of the 16 countries surveyed face strong barriers to 

investments due to a significantly lower achievable rate of return compared to the 

regulatory rate of return. 

–  Barriers may also exist if regulatory stability is low. Hence the regulatory stability 

is	evaluated	on	the	x-axis. Companies in the left two-thirds (low & moderate) face 

low planning reliability due to an unstable regulatory system, legal uncertainties 

and/or difficulties in understanding regulatory mechanisms. As it is uncertain 

whether capital expenditures will be accepted at all, this kind of uncertainty can-

not be compensated by a higher risk premium. Regulatory stability is high in only 

four out of the 16 countries. As both regulatory stability and a fair, achievable rate 

of return are crucial for promoting investments, only the three countries located 

in the upper right-hand box do not face strong constraints on investments. The 

remaining 13 countries require improvements to their regulatory system in order 

to foster smart grid investments. 

 

Figure 5: Regulatory framework – achievability of rate of return (RoR) vs. regulatory stability   

 

Achievability of 
regulated RoR

regulatory RoR
is achievable

achievable RoR 
below  regulatory RoR 

achievable RoR 
significantly below 

regulatory RoR 
 

Regulatory stability

SE

NL

IT FI

ES

CZ

AT

FR

DE

SLGB

NO

PL PT

SK

DK

low moderate high
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A positive example can be drawn from Finland which is currently introducing a 

roadmap describing regulatory challenges until 2020. This might be a good way to 

enhance regulatory stability and commitment for consumers, policymakers, regula-

tors and network operators, as all these various characteristics have a considerable 

impact on investment behaviour. 

While the analysed countries show serious constraints on investments hindering the 

development towards smart grids, incentives aimed particularly at smart grids are 

rare. Only Great Britain has implemented innovation incentives; no other country 

has introduced any kind of smart grid incentive. In addition, British regulator Ofgem 

is moving towards more output oriented regulation. 

 

4.4 Can output regulation solve it all?  

Output orientation, measured by suitable criteria instead of input (i.e. technical de-

tails), is basically a sensible regulatory element. Its main problem is that suitable 

performance criteria are sometimes difficult to define. In order to set undistorted 

incentives, it is vital that:

-  DSOs have the ability to influence the output which is measured by the criterion. 

-  Incentives are consistent, e.g. smart grid investments must not reduce a DSO’s 

measured efficiency. 

-  The system is flexible: output indicators must be responsive to different 

grid situations. 

 

Therefore, implementing an adequate output orientation is a great challenge for reg-

ulators and still requires additional research. In general it is not a suitable method for 

compensating current constraints to investments without first reviewing the entire 

regulation system with a view to removing the current constraints to investments. 

In addition, the amount and structure of operational expenditures will change as 

well. Dynamic loads and generation sources will increase the importance of local and 

regional balancing, along with constraint management and market facilitation, and 

will lead to new functions. 

In its position paper on smart grids5, ERGEG/CEER has expressed its intention to de-

velop performance targets and indicators allowing national regulators to assess pro-

gress on smart grid investments. However, suitable performance indicators which 

would allow for European-wide benchmarking exercises are hard to define. Indica-

tors should be carefully analysed, and any benchmarking exercise should take into 

account that the results also depend on demand characteristics and other factors 

such as climate. Carefully designed indicators should therefore take into account ad-

ditional external factors such as the historic evolution of the network infrastructure, 

geographical location, rural areas, etc. Their design should also be based on the defi-

nition of smart grids, which will be developed in parallel. Care should be taken not to 

design smart grid incentives which are not adequate for the challenge.

5  Position Paper on Smart Grids,	ERGEG,	10	December	2009.	
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4.5	 	Lack	of	clarity	and	an	uncertain	horizon	for	cost-recovery	are	slowing	down	Europe’s	
smart metering roll-out

As illustrated above, a growing share of distributed generation poses operational and 

control challenges for the traditional design and operation of European distribution 

grids. It is therefore one of the key drivers for smart grids. 

Challenges include among others voltage and reactive power management, main-

taining system stability and operational security. In developing new approaches, the 

existing best practices from Member States with considerable distributed generation 

should be benchmarked. DSOs will have to become much more involved with regard 

to innovative voltage control, power f low management and dynamic circuit ratings, 

most probably resulting in novel forms of cooperation between TSOs and DSOs. This 

cooperation should for example include the reporting of actual power and energy 

values for all participants in the new market places down to distribution level for 

settlement but also for data analysis for planning (active or automated). The fre-

quency, handling time and duration of this reporting will depend on the purpose and 

products offered on a given market place. Beyond doubt, a new ICT-infrastructure 

combined with smart meters with the appropriate functionalities will be key tech-

nologies for the deployment of innovative solutions.

As an essential part of this wider reliance on ICT, the sufficient roll-out of smart me-

ters will pose a major challenge within all European countries. However, our survey 

highlights that this roll-out is still lagging behind in most countries. It concludes that 

the main drivers for a quick roll-out of smart meters are a clear mandate and a fair 

return on the required investments. Figure 6 illustrates the status quo of the roll-

out in 2010 while Figure 7 presents the strength of regulatory incentives for a quick 

smart metering roll-out across Europe.

Figure	6:	Smart	meter	roll-out	at	the	end	of	2010

Apart from Italy, Sweden and Finland – the three countries with the current highest 

penetration of smart meters6 – Spanish DSOs also have a clear legal mandate for the 

smart meter roll-out. In most other countries the responsibility and financing for the 

smart meter roll-out has not yet been assigned or the legislation is still being devel-

oped. To speed up the roll-out process, we would welcome the swift performance of a 

cost benefit analysis in those countries which have not yet conducted one.

 

SEITFIDK
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Status quo of smart meter roll-out (smart meter penetration)

0 % - 5 % 5 % - 25 % 25 % - 50 % 50 % - 75 % 75 % - 100 %

6  	In	this	report	“smart	meter”	is	used	as	a	generic	concept.	EURELECTRIC	is	aware	that	smart	metering	technologies	are	constantly	
developing	and	maturing,	resulting	in	a	more	complex	reality	on	the	ground.
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Due to the specific nature of the British market design, energy suppliers rather than 

DSOs will be responsible for the roll-out. The mandate is nonetheless clear. In Ger-

many, the smart meter business is liberalised, and the national energy regulator has 

not (yet) set a clear mandate for the roll-out. As a result, a negligible number of smart 

meters are currently installed in Germany. 

Despite the critical need to foster smart meter investments by effective regulation, 

opposite regulatory incentives often exist in practice. Figure 7 illustrates the cur-

rent possibilities for recovering smart meter costs as well as the legal basis. It clearly 

shows that the climate for smart meter investments is only positive in Finland, Swe-

den, Italy and Slovenia. In most other countries the cost recovery for smart meters 

and their installation is either uncertain, as in the Netherlands, Norway, Poland, 

France and the Czech Republic, or not given at all, as in Denmark, Germany, Portugal 

or Slovakia. 

 

Figure 7: Are there strong incentives for smart meter investments?

4.6  Clear roles and responsibilities for data management are needed

Our survey reveals that besides the smart meter roll-out, in the future Smart Grid de-

velopment process, data management will be challenging. Since certain types of data 

may be relevant to more than one party, the deployment of smart meters prompts 

decisions at national level about the requirements of the various market participants, 

the nature of data (individual or aggregated) and how data f lows should be managed. 

Decisions in this area will ref lect national market structures and industry systems, 

but they will also affect the commercial and customer services that smart meters will 

enable. Data privacy rules and regulations must also be adhered to. Where DSOs are 

responsible for managing consumption information, DSOs should act as enablers of 

demand side participation in the form of information hubs. DSOs should be respon-

sible for gathering consumption data (through meter readings) and dispatching it in 

a swift, reliable and non-discriminatory way to licensed service providers (suppliers, 
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aggregators, etc.) thereby safeguarding confidentiality of information by restricting 

the ability of third parties to access confidential information. 

The responsibility for administration of verified and validated master data currently 

lies with the metering responsible party. In most European countries it is the DSO. 

Through communication tools metering operators will potentially facilitate commer-

cial parties to provide additional services to customers.

Attention will need to be given to ensuring that all privacy and system security 

recommendations will be adhered to. Consumer must be the one who decides who 

should have access to what data and when; it should always be clear to the customer 

who has access to his data and what is done with it. 

New business models and service offerings will evolve as commercial parties take ad-

vantage of the new information that results from the new data sources that become 

available to them. Smart meters will open new opportunities for end-customers to 

manage their energy consumption. In particular, we believe that home-automation 

will offer the ability to customers to control individual appliances in response to the 

information obtained from the meter. It should be up to suppliers and ESCO’s to offer 

such services to customers. 

Moreover, smart meters will allow for improvements in the accuracy and efficiency 

of information f lows between DSOs and suppliers, enabling customers to be billed 

on their actual consumption on a frequent basis and in a format that will help them 

compare offerings in the market. Additional operational expenditures due to changed 

energy data management and new required services hence have to be accepted by the 

regulatory systems.
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“What is needed is a balanced 

regulatory framework that provides 

long-term incentives for efficient 

delivery on the one hand, including 

incentives for innovation, and on the 

other hand provides the necessary 

financial resources to allow DSOs to 

invest in R&D, demonstration and 

implementation of smart grids.”
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 5.  EURELECTRIC recommendations towards 
lifting the barriers to an optimal smart grid 
implementation using smarter regulation  

•	General	recommendations		

Our survey revealed a lack of consistency in national regulation and the overall European 

energy policy. European DSOs are keen to examine ways in which they can contribute to 

tackling climate change both by reducing their own impact on the environment and by 

responding positively to the changing needs of customers and other market players. Yet 

there is an urgent need for action to remove regulatory constraints to investments. The 

low achievable return on investment is an important issue, but so is the fact that missing 

investment incentives and the overall attitude of national regulators towards smart grid 

costs are diametrically opposed to the European climate change targets. 

EURELECTRIC therefore considers that economic	 regulation	 at	Member	 State	 level	

should be revised to incentivise the implementation of smart grids where it is eco-

nomically viable. The traditional regulatory framework has incentivised DSOs to reduce 

costs, including expenditure in areas such as R&D and skills renewal, whose benefits 

often extend beyond the lifetime of a price review period. A paradigm shift is necessary: 

allowances should be dealt with in a long-term perspective. What is needed is a balanced 

regulatory framework that provides long-term incentives for efficient delivery on the 

one hand, including incentives for innovation, and on the other hand provides the neces-

sary financial resources to allow DSOs to invest in R&D, demonstration and implementa-

tion of smart grids.

Efficient national regulation is the key tool for driving the European development to-

wards a highly modernised grid. Respect for the principle of subsidiarity is essential in 

this discussion: smart grids cannot be rolled out in a top-down and one-size-fits-all man-

ner. Consequently, developing smart grids will differ according to current regional mod-

ernisation levels of the distribution grid, and smart grids will need to be implemented 

step by step. Regulators will be key facilitators in the process of modernising Europe’s 

electricity networks.

In addition to the growing need for investment, the uncertainties surrounding smart 

grid development are increasing. The implementation of new technologies is more ex-

pensive than that of proven ones, while advantages are often delayed and new innovative 

technologies may, in some cases, be unsuccessful. Encouraging – or at least not hinder-

ing – the large-scale implementation of new technologies is therefore particularly im-

portant. Following the “business-as-usual approach” as outlined in the introduction will 

only lead to higher costs in the long term. Instead, obstacles to smart grid investments 

should be resolved to make sure that the “smart grids approach” is chosen. 
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•		Recommendations	 to	ACER/ERGEG/CEER,	national	energy	 regulators	
and European Member States   

1 > Rewarding and incentivising capital expenditure (CAPEX) for smart grids  

A fair rate of return is an essential requirement for smart grid investments (for ex-

ample ICT investments) along with the recognition that these investments should 

be accepted in the Regulatory Asset Base with the particularity that they will have a 

shorter payback period. 

For example, energy regulators in several EU member states do not recognise smart 

grid investments in the regulatory asset base of European DSOs. In other member 

states, regulators follow a narrow approach in their cost benefit analysis of smart 

meters and smart grids, thereby dismissing the rationale for respective capital ex-

penditure. As a consequence, DSOs (who are ‘natural monopolies’) are reluctant to in-

vest in smarter grids: they replace the grids, but often do not upgrade them towards 

what we think is “smart”.

Yet basing future revenue allowances only on traditional needs will become increas-

ingly problematic. We hence recommend clear rules for adjusting revenues during 

the regulation period in order to lift investment barriers, for example by means of a 

planned cost approach or by allowing investment and research budgets. Regulatory 

models with a capital cost time shift need to include a compensational element to 

foster investments, for instance through a RoR regulation for CAPEX or by using a 

planned cost approach.

Regulatory stability is important, but does not equal static. On the contrary: today’s 

increasingly dynamic environment requires a certain f lexibility of regulatory allow-

ances. Revenue allowances set at the beginning of a regulation period should take 

future needs into account. There should also be clear rules for adjusting revenues 

during the regulation period. On the whole, regulation should become more flex-

ible	 and	 focus	more	 strongly	 on	 long-term	needs, thereby promoting long-term 

regulatory stability rather than narrow, short-term optimisation. 

If the achievable rate of return is too low or the risk of stranded investments is not 

adequately considered, strong constraints on investments will occur. Investment in 

the roll-out of smart meters and in the implementation of an ICT infrastructure are 

of particular importance, as they will both play an essential role in the successful 

functioning of smart grids.

 

2 > Improving the evaluation of operational expenditure (OPEX)

Due to the increasing risk of future stranded investments, efficiency standards 

should be carefully applied. Expenses for research & development and for smart grid 

pilots should be excluded from benchmarking since the efficiency of innovation can-

not be easily evaluated (i.e. the knowledge that technologies do not work in a specific 

way can also prove important). 
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Moreover, smarter grids will affect the amount and structure of operational expendi-

ture. Dynamic loads and generation sources will increase the importance of local and 

regional balancing, constraint management and market facilitation, leading to new 

functionalities. For this reason, it is important to equalise incentives between CAPEX 

and OPEX and define efficiency on a long-term basis. As an example, regulatory sys-

tems should accept additional operational expenditures arising from changed energy 

data management and new required services.

3 > Incentivising innovation and R&D funding  

Over the last 20 years, DSOs have faced little technological innovation in the way 

they plan, invest in and operate their networks. Instead, innovation has been mainly 

about reducing OPEX or creating new, more efficient financial structures. In the 

future however, significant technological innovation is needed for networks to play 

their part in the efficient delivery of a low-carbon economy through smarter grids. 

New technologies, in particular communication technologies, will need to be tested 

to determine what works in practice and what is cost-effective. For this technological 

shift to occur, DSOs will need appropriate incentives to innovate.  

An “innovation factor” for smaller scale projects may also prove promising for foster-

ing R&D.

4 > Clarifying roles and responsibilities  

Clear mandates and responsibilities are important for driving smart grid investments 

(including smart metering) forward. An optimal smart meter roll-out will represent a 

major challenge for all European countries7. If the DSOs are responsible for this roll-

out, a fair cost recovery mechanism is indispensable. 

A parallel problem concerns the uncertainty regarding the roles and responsibilities 

in the interface between DSOs/retailers/meter operators and customers. As long as 

this uncertainty prevails there is an obvious risk that the introduction of smart grids 

will be delayed. National regulators should assist in clarifying roles and responsi-

bilities in a smart grid environment. 

To speed up the roll-out process, we would welcome a swift performance of CBAs in 

those countries which have not conducted them so far.

5 >  Safeguarding regulatory stability  

Besides a stable regulatory system, a regulatory roadmap (for example until 2020 as 

in Finland) may be a suitable instrument to enhance regulatory stability and commit 

to future development needs.

 

7  See EURELECTRIC policy statement on smart meters. 
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•		 Recommendations	to	the	European	Union			

6 >    The European Union should provide additional guidance in order to keep 
the momentum on smart grids and help stimulate their development

EURELECTRIC invites the European Commission to keep the momentum on smart grids 

and continue pushing for their development and implementation in Europe. A political 

signal from the EU, as a first step in the form of a Communication on the implementa-

tion of smart grids, would raise awareness on regulatory barriers and missing incentives 

for DSOs to invest in smart grids at national level. In addition, EURELECTRIC is in favour 

of assessing legislative measures such as annexes to the existing directives or a specific 

Directive on Smart Grids along with national roadmaps that should confirm the leading 

role of DSOs on smart grids.

EURELECTRIC is keen to contribute further to this discussion in the course of 2011 as an 

active participant of the European Commission’s Task Force on Smart Grids, in particular 

within Expert Group 3.  

7 >  EU financing of large-scale smart grid demonstration projects is essential

Smart grid projects entail inherent uncertainty as they have not yet been tested on a large 

scale. Given that large-scale demonstration projects would generate new information on 

how smart grid technologies perform in practice, these projects would lead to positive 

externalities for all smart grid actors. 

EU policymakers can help to accelerate the development of smart grids by facilitating 

financing	options	for	smart	grid	projects. Indeed, this should be one of their main fo-

cuses. EURELECTRIC strongly supports the SET Plan and the European Electricity Grid 

Initiative, believing that large-scale demonstration projects will be needed to accelerate 

and optimise smart grid implementation in Europe to the benefit of customers.

Policymakers should also encourage a broad dissemination of results and best practices 

gained through smart grid demonstration projects. EURELECTRIC is ready to contribute 

to this exercise by establishing a platform for sharing information and best practice ex-

amples.  
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ANNEX 1

Box	3	-	Regulation	gets	smarter	when	it…

Recognises the new grid service requirements and their respective costs

–  Includes these service outputs in the revenue drives of grid companies by defining 

and measuring new services

–  Allows grid users to participate in this definition so that they can value the services 

they ask for

Addresses grid technology innovation separately

– Extends output regulation over several regulatory periods

–  Establishes specific additional incentivising regulatory mechanisms to ensure the 

transition from R&D to value for money grid services

– Identifies and ranks the beneficiaries of the technology innovation

–  Provides for public money to contribute to ensure the electric system transforma-

tion process

–  Considers the regulatory framework as a whole and identifies the existing regula-

tion which may possibly work against grid innovation

–  Experiments and ensures that learning loops will take place

Extracted	from	“Smart	Regulation	for	Smart	Grids”,	Policy	Brief,	Florence	School	

of	Regulation,	2010,	p.	15.

 

ANNEX 2 

From August to December 2010 representatives from 16 European countries were 

asked to complete a questionnaire on the status quo of regulation. By means of stand-

ardised categories a major aim of the survey was to reflect the actual situation in 

an objective way by asking for the formal rules which apply to all companies of a 

member state in the same way. Questions focused on the general regulatory sys-

tem setting the overall framework for investment incentives and therefore for the 

development of smart grids. Besides special incentive mechanisms for investments 

in general, smart grid investments and smart meters in particular and for research 

and development including pilots were highlighted. Finally, the representatives were 

asked to evaluate the regulation system as a whole.

Complementary expert interviews and discussions of the results were carried out to 

ensure a correct interpretation of the results. The following table presents an execu-

tive summary of the results. The main findings are illustrated within this document.
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