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About the European Smart Metering Alliance (ESMA) 

This Report is produced by the Project Team of the European Smart Metering Alliance (ESMA). 

ESMA is an alliance of companies and organisations for the advancement of smart metering in 

Europe. ESMA is working to develop best practice in smart metering so as to deliver the best 

energy saving benefits. It has been formed by a number of interested organisations from across 

Europe - from academics to utilities and energy agencies - with partial funding from the European 

Unionôs Intelligent Energy for Europe programme. 

ESMA consists of a Project Team and an Alliance. The ESMA Project Team is responsible for 

producing a number of European-wide reports on smart metering, including this Report. The 

Alliance works together closely with the ESMA Project Team and some members have provided 

material for this Report.  

More information about the European Smart Metering Alliance is on the website: 

http://www.esma-home.eu 
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1. Executive summary 

This is the second Annual Report published by ESMA.  The intention of the Annual Report has 

been to provide a running commentary on progress in the implementation of smart metering 

across Europe and how it can and has supported energy savings and other social benefits.  

The report examines four key items: 

¶ Progress in implementing smart metering across Europe 

The report provides a number of statements on the progress in countries across Europe.  These 

cover most of the circumstances found in European Member States, ranging from near 

implementation to little or no progress.  The report also contains in-depth studies of The 

Netherlands, Sweden, The United Kingdom and the Czech Republic.  These were chosen as they 

illustrated important recent developments.  A number of European countries and large DSOs 

have made announcements regarding full implementation of smart metering, committing 

themselves to roll outs by a certain year. These include Spain, EdF in France, UK, NL, Portugal 

and Ireland. 

¶ A listing of the smart metering roll outs across Europe (and globally) 

This shows that there are a large number of individual projects underway or announced.  In Italy, 

Sweden and Finland, smart metering has been or is being fully implemented.  Most other projects 

being announced are trials or pilot projects, in many cases being carried out before making a 

decision on a full roll out.  In some countries individual energy companies are making their own 

decisions to roll out smart metering to their customers, for example Denmark..  Most of the new 

projects, stimulated by the Energy Services Directive and 3
rd

 Energy Package, have a greater 

focus on energy savings.  One key observation from this review is that the largest numbers of 

smart metering installations continue to be happening in the US.  

¶ Advances in Smart Metering Technology 

The last year has seen continued progress in smart metering technology.  The report focuses on 

developments related to customer feedback and energy control.  In this area key developments 

have been continued development of devices linking smart meters to home controls and 

appliances to support demand response and energy services.  This has been a feature of 2009 

as smart metering is absorbed into smart grids programmes.  Also we have seen both Google 

and Microsoft launch home energy related software products      

A related topic is the development of standards intended to make smart metering interoperable.  

These are being developed by the European Standards Organisation (CEN/CENELEC/ETSI) in 

response to the European Commission Mandate M/441. 
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¶ Updating the evidence on the energy savings benefits of smart metering 

ESMA produced a report
i1
 that reviewed the current evidence for energy savings and other 

environmental benefits arising from smart metering and this report provides an update on the 

evidence base and conclusion that can be drawn from it.  

¶ A review of barriers affecting smart metering   

¶ There remains much uncertainty about the quantification of benefits as practical experience 

and historical data are still lacking. 

¶ There are many parties involved, and the benefits of smart metering may accrue to other 

parties than the ones that bear the costs.  Most utilities cannot justify the costs on the basis of 

their own benefits. 

¶ At the large scale the roll out of smart metering is a very long and costly process, requiring 

considerable capital expenditures from the responsible market actors while in many EU 

countries, there is a big opposition from regulators to increase the tariffs to final users to pay 

for it. 

¶ Lack of interoperability between different smart meter systems has been a barrier to the 

adoption of smart metering: no open registered standards exists which properly scopes all of 

the different functions (metering, communications, presentation, and network). This has been 

recognised and the Commission, through Mandate M/441 and the FP7 Open Meter Project, 

with the support of industry, has launched a major programme to put the required standards 

in place.   

¶ There is also a lack of modularity and lack of flexibility of present mass smart metering so 

special needs regarding distributed generation, demand response, power quality, customer 

information, energy efficiency automation and services can only be met with high extra costs.  

  

                                                   

1
 1 Report on Effective Customer Feedback Mechanisms, Henk van Elburg, SenterNovem, 

December, 2007 
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2. Introduction 

The European Smart Metering Alliance (ESMA) is a European project that was initiated under the 

Intelligent Energy Europe (IEE) program. In the ESMA project the metering industry and research 

organisations have been cooperating to exchange best practices in the field of Smart Metering in 

Europe. The general objective of ESMA is to increase the energy saving benefits of Smart 

Metering and to identify and spread best practices in smart metering across European member 

states. In this context ESMA supports Article 13 of the Energy End-Use Efficiency and ESCO 

Directive
2
.  The ESMA project has produced a series of reports on key aspects of smart metering 

and especially the European Smart Metering Guide, the third edition of which is published in 

2009
3
. 

The present Annual Report on the Progress in Smart Metering ï edition 2009 is  

an important complement to the Guide, presenting a review of the situation across EU Member 

States and Norway, also against the background of chosen regions and countries through the 

World.   

This report constitutes Deliverable 18 of the European Smart Metering Alliance (ESMA) project 

(http://www.esma-home.eu). The report reviews the progress in the field of development and 

implementation of smart metering that has been achieved by European Union Member States 

and for comparison by other chosen regions and countries through the World in the year 2009. 

3. Scope and methodology of the report 

The Annual Report reviews the development of smart metering and seeks to identify progress in 

smart metering implementation in Europe, particularly in a number of countries selected to 

highlight different approaches to questions related to regulations, law and technical solutions.  

ñDeep storiesò show in detail the current situation with regard to smart metering implementation in 

the United Kingdom, Sweden and the Czech Republic. The report provides information covering 

the current status of the roll out process. It also covers many other aspects influencing this 

process, starting from historical and social aspects, going through problems related to 

cost/benefit analyses, legislation, promotion and cooperation between market actors. This 

information is presented in order to help and support decision makers and stakeholders from 

countries starting such implementation processes. 

                                                   

2
 DIRECTIVE 2006/32/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL, of 5 

April 2006, on energy end-use efficiency and energy services 

3
 Smart Metering Guide, Energy Saving and the Customer, Edition 2010, ESMA 

http://www.esma-home.eu/


2009 Annual Report on the Progress in Smart Metering 

12-12-2009 9/93 

Changes identified for the benefits attributed to smart metering systems, either those under 

development or fully operating, are also presented. This part of the report is primarily aimed at 

updating the evidence for or against energy savings arising from smart metering but it also 

addresses other important benefits, such as improvement in customer service quality, quality of 

grid operation and demand side management. 

Chapter 7 presents information on recent developments in smart metering technology in order to 

inform all necessary parties of the key features and new possibilities connected with smart meter 

techniques. This is also important to allow the identification of changes in technology that 

changes basic assumptions regarding smart metering implementation.     

Chapter 8 is dedicated to identification and analysis of the main barriers preventing the spread of 

smart metering in EU and outside Europe.  Special attention is dedicated to legal, economic and 

technical barriers. Barriers related to awareness raising and customer reaction are also 

considered. 
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4. Basic definitions and terms 

This report focuses on the promotion of Energy Saving of Energy Customers in relation to Smart 

Metering. In the utility world several definitions of Smart Metering are used, depending on which 

of the possible services are included or not. Within the context of this report the following 

definition of ósmart metering' is used.  Smart metering has the following features:  

¶ Automatic processing, transfer, management and utilisation of metering data  

¶ Automatic management of meters  

¶ Two-way data communication with meters  

¶ Provides meaningful and timely consumption information to the relevant parties and their 

systems, including the energy consumer  

¶ Supports services that improve the energy efficiency of the energy consumption and the 

energy system (generation, transmission, distribution and especially end-use)  

The report is also primarily concerned with developments in Europe.  However, depending on the 

circumstances, the scope has been extended where it was felt that it was necessary to tell the full 

story.  For instance, the extent of the roll out of smart metering in the US is highly relevant to 

developments in Europe, as it could affect the opportunities to develop business in Europe, and 

might influence the development of standards.   
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5. Review of smart metering development in Europe 

This Chapter includes a review of progress in smart metering development in EU member states 

made during 2009. The introduction includes comment on some of the common features for all 

countries and some specific approaches and solutions that have been observed in different 

countries. This general overview has been updated based on the report by ERGEG of the status 

of smart metering roll out across Europe
4
. The detailed country information has been provided by 

ESMA project team members and other national experts.   

5.1. General review of Smart Metering Schemes in EU member states 

The ESD and 3
rd

 Energy Package have focused the attention of all Member States on smart 

metering and all Member States have now examined the subject at the very least.  The ERGEG 

study reports the status for electricity and gas in each country as shown in the Table below. 

Country Electricity  Gas 

Austria 30,000 installed, no national 

obligation but this under review 

Roll out under discussion 

Belgium Trials underway ï results will 

determine any national roll out 

 

Cyprus There is no smart metering deployed 

in Cyprus 

 

Czech Republic Trials underway ï results may 

determine any national roll out 

 

Denmark Several electricity DSOôs are 

deploying smart meters but there is 

no national plan 

 

Estonia A major roll out is under discussion 

and a roll out may begin in 2011 that 

would conclude in 2013 

 

Finland In March 2009 new legislation that 

requires nearly full penetration of 

hourly metering and settlement by 1 

 

                                                   

4
 Status Review on Regulatory Aspects of Smart Metering (Electricity and Gas) as of May 2009    

Ref. E09-RMF-17-03, 19 October 2009 
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Country Electricity  Gas 

January 2014 came to effect. 

France EDRF expected to commit to a full 

roll out in 2010 based on results of 

trial.  Overall target of 96% smart 

meters installed by 2020   

Roll out under discussion 

Germany > 50 trials  ranging from 10 to 

100.000 electricity meters. A full 

national roll out is under discussion.  

Adopting a market based approach, 

allowing customers to opt in or out.    

Similar situation with electricity 

metering but there is no planed roll 

out 

Great Britain On 30th of October 2008, the 

Government decided on a national 

roll out of duel fuel smart metering for 

all 27 million households before 2020 

1. On 2
nd

 Dec 2009 the Government 

announced its planned approach to 

rolling out smart metering.  

As for electricity 

Greece A roll out has been decided and will 

be carried out between 2010 and 

2013 

 

Hungary A study is currently underway  

Ireland A pilot study is underway and it is 

anticipated that this will lead to a full 

roll out, but the decision has not been 

made yet 

As for electricity 

Italy Currently have 33 million AMM 

meters and by 2011, all 36 million 

electricity customers will be equipped 

with a smart meter 

Has made decision to roll out of gas 

meters with a target of 80% installed 

by 2016. 

Luxembourg A number of trials are being carried 

out by DSOôs 

 

Norway New requirements regarding full 

scale establishment of smart 
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Country Electricity  Gas 

metering were suggest autumn 2009 

- through a discussion document, but 

the final decision is postponed until 

the spring 2010. The main reason for 

this postponement was to find out 

what happens within the European 

initiative for standardisation regarding 

smart metering. 

Portugal The Regulator has made a 

preliminary study. 

 

Poland There is discussion of a roll out 

beginning in 2010 and completed by 

2017. 

As for electricity 

Romania There is no official national plan in 

Romania on Smart metering; 

As for electricity 

Slovak Republic  Discussions of a roll out underway  

Slovenia  Roll out under discussion 

Spain A full roll out is underway, beginning 

in 2008 and planned for completion 

in 2018. 

No economic case for roll out of 

smart gas meters for customers 

using < 5,000,000 kWh/y). 

Sweden Will be the first one to achieve a 

100% penetration in July 2009 when 

monthly collection of meter data 

becomes mandatory.    

 

The Netherlands Dutch Senate rejected proposed 

legislation including a compulsory roll 

out of smart metering for reasons of 

privacy and security. Proposed 

legislation and smart meter 

standards are now being revised for 

new discussion in parliament in order 

to allow a voluntary roll out. New 

decisions are expected in Autumn 

As for electricity. 
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Country Electricity  Gas 

2010. In the meantime, Dutch fourth 

largest energy supplier Oxxio has 

installed over 100.000 smart meters 

in the residential sector already. 

 

One noticeable trend has been a series of announcements of  smart cities in Europe and globally.  

These provide test beds for new technologies in preparation for larger roll outs but also provide a 

focused community basis to test out the wider customer issues related to smart technologies, 

including smart metering.  Amsterdam is leading the way with its programme with schemes 

announced or in preparation in ;Trondheim, Norway; Malta; Vienna, Australia; Boulder, Colorado; 

Dubuque, Iowa; Miami, Florida and the City of Stratford, Ontario.      

Appendix 2 presents initiatives, pilot projects and trial initiatives related to development and 

implementation of smart metering technology through European countries as well as Canada and 

USA and Australia. This list relates to those projects that are currently active, it excludes those 

that are complete and those that are proposed but not in the implementation phase.    

The data presented shows that, based on current activity, the large majority of smart meters 

being installed are in the USA and Canada although planned roll outs in Europe could reverse 

this situation.  

Given the increasing number of these trials this list cannot claim to be complete but does give an 

indication of relevant activity.  

5.2. Country information 

In this section an update on countries around Europe is provided.  The information on each 

country consists of one paragraph on current status of smart metering implementation 

development and a summary table. The current status and recent achievements in each country 

are presented against a background of other related developments and specific supporting 

activities. 

5.2.1 Denmark 

Official country implementation plan  
End users with a yearly demand above 100.000 kWh 
have interval meters with hourly reading. 

No plan exists for users with smaller demand. 

However many utilities have invested in new meters that 
can be remotely read. Around 50% of all users with have 
such a meter within 2011. 



2009 Annual Report on the Progress in Smart Metering 

12-12-2009 15/93 

Law regulations related smart metering 
implementation ï obligations, 
deadlines/goals 

DSO is responsible for metering. 

Availability of smart metering technology 
 

Economic profitability 
The utilities that have decided to implement new meters 
have found this profitable. 

Several reports from the Danish Energi Agency have 
concluded the investment is too high. These reports 
have focused on demand response and have not 
included ñsoftò benefit. 

Pilot projects and initiatives 
Several pilot projects has been realised. Mostly with a 
technical focus and testing of implementing speed. 

Research and development activities 
The TSO (Energinet.dk) has supported several research 
projects about demand response. 

The DSO organisation Danish Energy association have 
supported projects about smart meters and energy 
saving. 

Number of existing smart metering 
schemes (in operation) 

1.4 million (46%) electricity users will have meters with 

remote reading. Only few of these are used for 

advanced purposes (e.g. hourly reading).  

Some district heating and water companies have 

remotely reading of meters. 

Key features of the schemes 
 

Number of smart metering systems 
available 

Many 

Number of smart metering meters 
and provisions of progress in 
increase of smart metering number 

The largest electricity utility demand increase of tariff 
before they shall invest in new meters. 

 

5.2.2 Great Britain  

Official country implementation plan  In the UK the Government announced that it will 
mandate smart metering for the residential sector, On 
the 28th October 2008.  This has been followed by a 
further consultation and announcement on the overall 
approach to the roll out.  47 million smart gas and 
electricity meters will be installed. A company will be 
appointed to provide a national communication channel 
that all meters must use. Electricity meters will be 
supplied with a switch so that they can be remotely set 
as pre-payment or credit meters.  No final decision has 
been made on whether gas meters should be equipped 
with a valve. The integration of smart meters into smart 
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grids is to be enabled, although only limited additional 
meter functionality is to be specified.  In principle, all 
meters will be supplied with a real time display.  

From 1st April 2009, energy suppliers have been 
required to provide advanced metering for the 
commercial market (Profile Classes 5-8) whenever a 
meter is replaced and that all customers should be 
provided with an advanced meter by 2014. The 
government has decided that the remaining commercial 
customers should be included in the national roll out and 
receive smart enabled meters by 2020. Real time 
displays will not be required to be supplied to 
commercial customers.      

Law regulations related smart 
metering implementation ï 
obligations, deadlines/goals 

Overall responsibility for Delivery will be taken by the 
Department for Energy and Climate Change, working 
with OFGEM, the UK Regulator. The programme will be 
governed under the Office of Government Commerce 
Gateway procedures.  The project plan is: 

Now ï summer 2010 

DECC and OFGEM that will define the scope and key 
principles of the roll out.  

Summer 2010 ï summer 2012 

Detailed design phase  

Summer 2012 - 2020 

Implementation phase 

Availability of smart meter 
technology 

Smart meter technology is available from vendors; 
however, meter vendors are awaiting a final meter 
specification from the energy companies before 
producing meters and systems specifically tailored to a 
UK roll out.   

Economic profitability The UK Government published a consultation on 10th 
December 2008 reviewing the level of meter functionality 
to be included in their mandate.  This included figures for 
the cost benefit of various levels of functionality for 
electricity and gas smart metering.   

Pilot projects and initiatives There are four major trials of smart metering being 
sponsored by the UK government.  The most recent 
report from this trial can be found on the OFGEM web 
site

5
.  These began in 2007 and are being conducted by 

EDF Energy Customers plc, E.ON UK plc, SSE Energy 
Supply Limited and Scottish Power Energy Retail 
Limited.  The trials are due to conclude in 2010. Other 
companies are known to be carrying out private trials.  
British Gas is carrying out its own independent trial. 

                                                   

5
  http://www.ofgem.gov.uk/Pages/MoreInformation.aspx--docid=116&refer=Markets/RetMkts/Metrng/Smart 



2009 Annual Report on the Progress in Smart Metering 

12-12-2009 17/93 

Research and development activities In the UK a key research activity has been the 
development of meters that can identify specific loads 
from the total import measure at the supply meter.  The 
Coracle device has been developed by Sentec

6
 and 

Navetas has recently announced its own ISE product.       

Number of existing smart metering 
schemes (in operation) 

In the UK all half hourly read electricity meters must be 
read remotely, according to Elexon Code of Practice 5, 
approximately 110,000 meters.  IN April this obligation 
was extended to non half hourly meters within profile 
classes 5,6,7 and 8.  All such customers must have a 
CoP 10 meter by 2014 and new meters and 
replacements must comply with CoP 10.     

Key features of the schemes Code of Practice 5 meters meet all of the functional 
requirements currently being considered for the UK 
residential market mandate.   CoP 10 is similar to CoP 5 
but there is no requirement to collect half hourly data. 
They can both be remotely read, managed and will 
provide power quality data. 

Number of smart metering systems 
available 

The CoP 5 sector currently comprises approximately 
110,000 meters.  There are 152,000 CoP 10 sites but at 
present few of these have been equipped with CoP 10 
meters    

Number of smart metering meters 
and provisions of progress in 
increase of smart meter number 

Until the full domestic roll out begins increased numbers 
will come mostly from the CoP 10 sector  

 

5.2.3 Cyprus 

There is no smart metering deployed in Cyprus as yet. The local utility is planning to install some 

smart meters but this information is not officially confirmed. 

5.2.4 Czech Republic 

In the Czech Republic, two main pilot projects testing the AMM technology have been carried out 

recently. The former one was implemented by CEZ, the former monopolist electricity producer 

and now the leading integrated nation-wide electricity producer, distributor as well as supplier, in 

East Bohemia (at ca 2 000 supply points) and the latter  by E.ON in four selected municipalities in 

South Moravia (ca 4 000 supply points). In both cases the primarily purpose of their realization 

was to assess the feasibility and reliability of various AMI/AMM technologies and, so far, have not 

included the provision of enhanced information on energy use towards end-users. The first results 

and experience from both pilots (after nearly one year of real operation more less by each) was 

                                                   

6
 6 http://www.sentec.co.uk/page/our_products/7/ 
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presented in autumn 2008 at the conference named ñSmart meteringò organized by IIR in October 

in Prague. Representatives from both companies mostly reported on miscellaneous technical 

problems and bottlenecks which the implementing teams had encountered so far and how these 

were solved.  For each pilot, several technologies for metering of electricity (and for the CEZ pilot, 

also of gas) consumption and consequent data transfer have been tested.  The main subject of 

the testing was continuous metering of load profile (energy use), remote disconnection of a 

meter, and use of ripple control (for heating appliances). 

  

Based on the results of both pilots, decision will be made how on how to continue further. As a 

natural next step (by SEVEn) to complement the existing pilots the effect on the energy 

consumption behavior of final customers as a result of providing feedback information will be 

tested.  

Official country 

implementation plan  

In the Czech Republic there is no official implementation plan for smart 

metering, yet. 

Law regulations related smart 

metering implementation ï 

obligations, deadlines/goals 

There are no obligations yet. 

Availability of smart metering 

technology 

It has not been decided yet. 

Economic profitability The economic profitability will be analyzed in the upcoming complex pilot 

scheme to be conducted by SEVEn. 

Pilot projects and initiatives Two pilot technical assessment projects with two utilities have been 

carried out.  

Research and development 

activities 

A new, complex pilot scheme to make us of effective instruments is now 

under preparation. The pilot scheme will feature a technological solution, 

information tools as well as financial incentives to be available to end-

users. 

Number of existing smart 

metering schemes (in 

operation) 

None yet, but a test scheme currently under preparation (also under 

discussion with the Energy Regulatory Office) 

Key features of the schemes There are three main components of the scheme:  

1) Technological solution will be either based on the existing pilot 

project (AMM), or to some extent independent. There are several 

functions which are to be included whichever solution is finally 

chosen. The smart metering infrastructure should provide detailed 

information on energy consumption ï total as well as from different 

loads, energy costs, etc. A system fulfilling the above requirements 

developed by Czech company KMB systems has been installed at the 

SEVEn premises and is being tested. The information is then likely to 

be provided to the end-user through telecommunications network 

such as GPRS/CDMA/UMTS and other. 

2)  Information tools are a supporting instrument, which should provide 

the end-user with additional information and advice. It is planned that 
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based on the metered data, the end-user will be able to make his/her 

own ñenergy auditò of the household and evaluate potential 

energy/financial savings. If needed, the information tool will also allow 

users to carry out control measurements and provide consultancy and 

advice (suppliers, customer centers, consulting companies, etc.). 

3) Nevertheless, it is clear that the activity will have to be supported by 

financial incentives to the end-users. These incentives will have a 

form of either discount on energy efficient appliances or a 

creation of special tariff rate, rewarding ônegawatthoursô 

generation (as to environmental benefits up to 0.04 EUR/kWh 

compared to referential consumption). Another solution is then to 

introduce a special premium on end-users electricity consumption 

(e.g. 0.004 EUR ~ 5 mil. EUR/year), or to use revenues from saved 

CO2 allowances sale (at cost 5-15 EUR/ton of CO2, ~ 0,005 ï 0,02 

EUR/kWh of saved electricity) 

Number of smart metering 

systems available 
No data available 

Number of smart meters and 

provisions of progress in 

increase of smart meter 

number 

Presently several thousand AMM type meters installed countrywide in two 

field trials by two major electricity suppliers, E.ON and CEZ another of 

similar size (2 thousand. metering points) shall be introduced in 

2009/2010 by other electricity supplier ï PRE. Under discussion is to 

extend one of the trials onto 40 thousand households.       

 

5.2.5 Finland 

Official country implementation plan  
Nearly full electricity smart metering penetration by 1 
January 2014.  

There is no official country plan for district heat meters or 
for water meters. 

Law regulations related smart metering 
implementation ï obligations, 
deadlines/goals 

DSOs are responsible for metering. The electricity DSOs 
have a natural distribution monopoly and must be 
unbundled from competitive operations such as 
electricity retail and generation.  

 

New legislation (66/2009 Valtioneuvoston asetus 
sähköntoimitusten selvityksestä ja mittauksesta) came 
into effect 1 March 2009 and requires the following. 

- 2011 all over 3x63A connection points must have 
remotely readable hourly metering 

- 2014 full smart metering penetration with minor 
exceptions 

- there are some minimum functional requirements such as: 
hourly interval measurement data available next day to market 
actors including the customer,  at least one control signal to 
customer via the metering system and support for TOU-tariffs 
(thus most DSOs require capability to at least 2 control 
signals), registering over 3 min outages and two way data 
communication with data security. (Remotely readable meters 
already installed are allowed exceptions regarding the 
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minimum functional requirements) 

- starting 1 January 2012 settlement by hourly metered 
data is required for all customers that have meters 
capable to hourly metering. 

Availability of smart metering technology 
It is a common view that technology is available.  

Economic profitability 
Economic profitability is inadequately detailed, analysed 
and discussed publicly. 

Pilot projects and initiatives Full nationwide implementation of smart metering is on the 
way.  There are some pilot projects. These include smart 
metering for distribution automation and in small scale spot 
price based control of electrically heated customers.   

Research and development activities 
There are some ongoing national projects such as INCA 
and ENETE. The focus of the former is in integrating 
customers to future smart grids and energy markets. The 
focus on the latter is on energy efficiency and demand 
response. In addition there are R&D activities related to 
using smart metering data in energy analysis. 

Number of existing smart metering 
schemes (in operation) 

Many. (More than 10) 

Key features of the schemes 
Most remotely readable meters are capable to hourly 
interval metering.  

 

Number of smart metering systems 
available 

All smart metering systems that meet the above 
mentioned minimum requirements and the own 
requirements of the DSO. 

 

There are about 10 providers of smart metering services 
for the DSOs. 

Number of smart meters and provisions 
of progress in increase of smart meter 
number 

About 1 million remotely readable electricity meters in 
operation in 2009.  The total number of meters is about 
3.1 million. Over 80 % penetration in each DSO is 
required by national legislation by 1 January 2014. 

About 50% of district heat meters are in remote reading 
and many meters are such that can be connected to 
remote reading. Except for some piloting, the utilities 
have not yet applied large scale smart metering of water 
consumption. Multi utility metering is sometimes used 
but not systematically in all cases where it would be 
technically beneficial.   
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5.2.6 Latvia 

In Latvia the implementation of AMR systems carried out by the main DSO AS Sadales tǭkls is 

based on 4 stages of development: 

¶ 1st stage ï 13 substations with cross border meters and 5 power plants (July, 2004); 

¶ 2nd stage ï all other substations (September, 2005); 

¶ 3rd stage ïregional borders of distribution network and two apartment houses in Riga 

(April, 2007); 

¶ 4th stage ï middle voltage customers and distributed power plants, etc (in progress). 

In particular the current status AS Sadales tǭkls AMR system includes the installation of 1437 

meters for distribution network. In particular: 

¶ 1 168 meters in 110kV substations; 

¶ 49 meters on distribution network region borders; 

¶ 28 meters in cogeneration power plants; 

¶ 17 meters for industrial large consumers; 

¶ 175 household consumer meters in 2 apartment buildings in Riga 

Regulations about installation of smart metering and for example about mandatory hourly 

metering in Latvia for all final consumers are not yet implemented. 

All consumers with a permitted connected load of 100 kW and higher are connected to Automatic 

Meter Reading (AMR) system. Also independent producers of electricity are connected to the 

AMR system. On the other hand, residential customers have mainly ordinary electromechanical 

meters, which are being replaced step by step with electronic meters but which are not typically 

connected to the AMR system. 

For residential consumers meter reading shall be done on the first day of each month by the 

customer and the payment for the consumed electricity shall be made by the end of the 

respective month. Residential customers have then several possibilities for the payment: payment 

in cash at banks and post offices, by bank transfer via Internet bank, Internet payment at utility 

web page and lately as well as automated average billing where the customers are charged 

automatically the same amount every month based on an average of their consumption over the 

past six months. 

Official country 

implementation plan  

In Latvia there is not an official implementation plan for smart metering 

Law regulations related to 

smart metering 

There are not obligations  
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implementation ï obligations, 

deadlines/goals 

Availability of smart metering 

technology 

Imported 

Economic profitability  

Pilot projects and initiatives In the residential sector a pilot project in two buildings 

Research and development 

activities 

Research on smart grids in Riga Technical university ï Faculty of 

electrical and power engineering  

Number of existing smart 

metering schemes (in 

operation) 

1 scheme for large consumer with permitted connected load 100 kW and 

higher 

Key features of the schemes For objects that are connected to AMR and who are simultaneously 

permitted connected load is 100kW and higher ï the meter data are 

exported to AMR system on a daily basis; after that, the data are exported 

from AMR system to CSPS (Customer Service and Payment System). 

DSO (Sadales tǭkls) sends a bill for distribution system services to the 

user once a month; at the same time, DSO forwards the load profile data 

to the trader, who issues a bill for the electricity consumed. 

Number of smart metering 

systems available 

1 

Number of smart meters and 

provisions of progress in 

increase of smart metering 

number 

1 168 meters in 110kV substations; 

49 meters on distribution network region borders; 

28 meters in cogeneration power plants; 

17 meters for industrial large consumers; 

175 household consumer meters in 2 apartment buildings in Riga 
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5.2.7 Romania 

Official country implementation plan  There is no official national plan in Romania on Smart 

metering; Every license area has an investment plan 

approved annually by regulator ANRE. It is possible that 

these plans include something on metering.  

It is not sure if all DSOs in Romania understand the 

same thing by Smart Meters... 

  

Law regulations related smart 

metering implementation ï 

obligations, deadlines/goals 

Metering Code has some recommendation regarding 

class C meters. This is not enough to promote Smart 

meters 

Availability of smart meter 

technology 

 If we refer to TOU meters that has the possibility to be 

included in AMR/AMI we have on the market and within 

the network 

Economic profitability Since there is a high number of really small electricity 

bills economical drivers for Smart metering are extremely 

low for the moment  

Pilot projects and initiatives Yearly a number of meters in Electrica (3million out of 8 

million customers) is TOU and communication ready 

Research and development activities   regarding the number of tariffs, we can look at the 

Romanian regulator (ANRE) site; if it's about 

communication channels we tested: plain radio, plc, PLC 

UNB, phone, GSM, GPRS, radio trunking 

Number of existing smart metering 

schemes (in operation) 

-none- 

Key features of the schemes -none 

Number of smart metering systems 

available 

There are around 10 pilot projects working at the 

moment and some in test and running 

Number of smart metering meters 

and provisions of progress in 

increase of smart meter number 

Around one new system for every 10000meters 

depending on local possibility of absorption 
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5.2.8 Norway 

Official country 
implementation plan  

There is not an official implementation plan yet: In a discussion document 
concerning the regulations for metering and settlement, mandatory 
implementation of Smart Metering for Final Customers in Norway was 
expected from 1.1.2014. An additional hearing round has been performed 
due to a lot of responses in the first one. In a letter from the Regulator in 
October 2009, they have further postponed the implementation to 
1.1.2016, to wait for the results in the standardisation projects arranged 
within EU. The details in the final regulations concerning smart metering 
are expected to be ready during the autumn 2010. 

Law regulations related smart 
metering implementation ï 
obligations, deadlines/goals 

Metering and billing of Final Customers is regulated by the Norwegian 
Water and Energy Directorate (NVE). According to NVEôs rules DSOs are 
responsible for metering and from the 1st of January 2005 all metering 
points with annual consumption higher than 100.000 kWh have to be 
hourly metered. Based on the discussion document concerning the 
regulations for metering and settlement, all customers should have hourly 
metering within 1.1.2016. It should be possible to change the metering 
frequency to 15. minutes. 

Availability of smart metering 
technology 

In general the market is traditionally dominated by Smart Metering 
equipment and concepts from the Nordic Countries as Senea, Kamstrup, 
Enermet (Landis&Gyr), Telenor Cinclus, Aidon etc. Several advanced 
technologies have been tested, but cost/benefits estimations limit 
implementation of very advanced functions.  

Economic profitability Several cost/benefit studies have been recently conducted. The latest 
conclusion is that implementation of Smart Metering normally is not 
profitable for DSOs yet, but it is clearly beneficial for the whole society.  

http://www.nve.no/FileArchive/84/ECON_Ny_maalerteknologier.pdf 

Pilot projects and initiatives Smart Metering is in regular operation at big customers (annual 
consumption over 100.000 kWh). Smart Metering for households has had 
big scale tests in the last 5-6 years. Today the companies prepare for full 
scale implementation. There are several initiatives, related to AMR  

Research and development 
activities 

End-user flexibility by efficient use of ICT (2001-2004) and Market Based 
Demand Response (2005-2008) are the central projects, related to Smart 
Metering. A new project ñEnvironmental benefits from full-scale 
establishment of smart meteringò (2009-2012) will continue this work. 

http://www.energy.sintef.no/prosjekt/mabfot/UK/uk_index.asp 

Number of existing smart 
metering schemes (in 
operation) 

All existing DSOs have hourly metering of customers with consumption 
more than 100.000 kWh, while app. 10-15 DSOs have voluntarily 
implemented Smart Metering for all customers (Status in 2005). 

Key features of the schemes Remote reading of the consumption is hourly or in some cases weekly 
(households). Possibility to view the consumption data via Internet. 
Normally the communication is based on smart metering, PLC or 
combination of those depending of the landscape and settlement.  

Number of smart metering 
systems available 

There are no limits for systems allowed to be used. Any existing Smart 
Metering solution can be purchased and installed. 

Number of smart metering 
meters and provisions of 
progress in increase of smart 

Based on todayôs regulations 4-5 % of all existing metering points in 
Norway have hourly metering. This represents approx. 100.000 customers 

http://www.nve.no/FileArchive/84/ECON_Ny_maalerteknologier.pdf
http://www.energy.sintef.no/prosjekt/mabfot/UK/uk_index.asp
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metering number and 60 % of the total electricity consumption in Norway.  

5.2.9 Poland 

Official country 
implementation plan  

There is no an official implementation plan yet. in Poland.   

In December 2008 The Energy Regulatory Office (ERO) published the 
Feasibility Study for Implementation of AMR for electricity in housing sector 
in Poland. AMR is considered there as an important tool for improvement 

of energy efficiency in housing sector. In June 2009 there was concluded 
a declaration letter on cooperation between KAPE, ERO and two 
consumersô organizations on development of SM and its 
introduction to households with special attention directed to 
protecting interests of energy consumers. In October 2009 there was 
organised parliamentary conference starting discussion on necessity for 
introduction of any legislation for AMR.  

More information on ERO website: www.ure.gov.pl  

Law regulations related smart 
metering implementation ï 
obligations, deadlines/goals 

No regulation related smart metering at place at the moment. 
Establishment of adequate ñlaw environmentò for AMR is expected in 2011. 

Availability of smart metering 
technology 

In market there are already available products and technologies of many 
different manufacturers and distributors from EU countries as well as from 
US. It concerns almost all technologies and systems including very 
advanced functions and data transmission systems.  

Economic profitability The above mentioned Feasibility Study by ERO presents some basic 
figures. Total cost of full implementation of smart metering for measuring of 
electricity in housing sector is estimated on 7,5 bln PLN (appr. 2,0 bln ú) 
with average price for LV meters of 470 PLN (appr. 124 ú) per unit and for 
MV and HV meters of 2 500 PLN (appr. 660 ú) per unit.. 

Potential profitability measured as a reduction of energy cost is estimated 
on appr. 100 PLN/year (appr. 26 ú) per household. 

The initial estimation shows that economic profitability of AMR 
implementation is still problematic for DSOs and for household consumers, 
however could appear to be beneficial for the whole society when 
adequate studies could be performed. 

Pilot projects and initiatives No pilot projects identified. However some manufacturers do small scale 
pilot projects within its R&D activities. 

Research and development 
activities 

Some research and development activities are under development by local 
manufacturers and are related energy management systems for buildings 
and industry as well as on data transmission technologies and billing 
services. Social aspects are also covered. 

Number of existing smart 
metering schemes (in 
operation) 

Smart metering is already used on voluntary basis for industrial customers 
(with higher electricity and gas consumption) and by DSOs for controlling 
and exploitation of transmission and distribution infrastructure (including 
gas systems). 

Key features of the schemes Automatic reading of consumption can be realised in any frequency. In 
most cases the communication is based on smart metering, PLC or 
combination of those depending of the landscape and settlement.  

Number of smart metering No limits for systems allowed to be used at the moment.  

http://www.ure.gov.pl/
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systems available 

Number of smart metering 
meters and provisions of 
progress in increase of smart 
metering number 

In industry sector appr. 40% of metering equipment is a smart metering 
one.  Small number in devices in service sector. No smart metering in 
housing sector. 

 

5.2.10 Spain 

Official country 
implementation plan  

The Ministry of Industry establishes the Spanish official implementation 
plan for electrical residential customers on the law ITC 3860/2007 of 28 
December 2007.  

Metering equipments roll-out has a time schedule of eleven years, from 
1st of January of 2008 until 31st of December of 2018.     
The effective implementation of the AMM system must be ready before 
first of January 2014.   

Law regulations related smart 
metering implementation ï 
obligations, deadlines/goals 

The Ministry of Industry has developed smart meter mandatory 
requirements for the 24 million residential customers called metering 
point type 5, which are customers with contracted power up to 15 kW, 
making public the functional and technical specification for electricity 
smart metering.  

The main functional requirements for smart meters are: 

- Active and reactive registration in any direction. 

- Hourly active and reactive energy load profile, with minimum data 
storage of three months. 

- Register outages longer than 3 minutes and the limits of the 
nominal voltage allowed. Remote power quality events. 

- Load control, remotely disconnection and reconnection. 

- Up to 6 programmable register for active, reactive and quarter of an 
hour maximum demand. 

- Only the utility must be in charge of programming the secret 
passwords. 

- Bi-directional communications. The protocols and communications 
havenôt been specified by the Ministry, they are also utilityôs 
responsibility.  

- Remote reading management. 

- Remote synchronization with concentrators and central system. 

- Rates remote programming. 

- Alarms and events registration and storage. 

- The meter must store the last 3 billing periods. The billing periods 
could be done manually or automatically (locally or remotely). 

The main functional requirements for smart meters are: 

- The meter must fulfil with the Royal Decree 889/2006 of 21st of 
July of 2006. It describes the metrological control that the smart 
meters have to pass for active energy. It is similar to the European 
Parliament Directive 2004/22/EC of 31st March 2004 of measuring 
instruments, annex VII. 

- There isnôt any technical requirement about standards, preferably 
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these should be publics. 

- The utility could be able to use any communication protocol and 
interface protocols, i.e. RTC, Gsmart metering, PLC, etc. The meter 
should have an optical port for local communication and one 
display to read the consumption in the field. The local reading could 
be done through this optical port or through an optional serial port 
RS-232. Remote interfaces are not specified. 

- The firmware must be updated remotely or locally, the metrological 
part of the meter must not suffer any disturbance because of that. 

Availability of smart metering 
technology 

As the Spanish Ministry of Industry hasnôt specified the smart meter in 
depth, Spanish utilities need to develop its own smart meter 
specifications with much more detail. 

Economic profitability There arenôt any incentives from government side to the utilities to help 
them during the huge investment of the roll-out with the exception of a 
increase on the monthly rental charge of the meter to the customer from 
0,54 ú/month to 0,81 ú/month. 

Pilot projects and initiatives There are pilot projects held by the three of the major Spanish Utilities: 
Endesa, Iberdrola and EON-Viesgo. 

Research and development 
activities 

As Spanish utilities need to develop its own smart meter specifications 
they are all carrying research and development activities. 

Number of existing smart 
metering schemes (in 
operation) 

Only one at EON-Viesgo with more than 150.000 meters already in 
operation. 

Key features of the schemes They comply with the requirements asked by the government.  

Number of smart metering 
systems available 

There are no limits for systems allowed to be used if they comply with the 
basic requirements stated. 

The more important requirements for Smart Metering System according 
to the Royal Decree 1110/2007 of 24th of August 2007 are: 

- Remote parameterization including time of use, and contracted 
power  

- Capability of activation power control mode: maximum demand 
meter or cut off element.  

- Power supply remote control: cut off and re-connection supply.  

- Capability of register load profiles. Allows to record measurement 
vectors in a flexible way (active and reactive energy, power 
demanded, current, etc.) selecting periodicity and relevant events 
to send to the concentrator to their management. 

- Meters Clock Synchronization remotely and periodically, through 
concentrators.  

- Available load management, to reduce demand response at critical 
moments. Power contracted or available can be programmed. 

Number of smart metering 
meters and provisions of 
progress in increase of smart 
metering number 

The Government defined the terms to execute the change to smart 
meters: 

Between the 01/01/2008 and the 31/12/2010: 30% of the domestic 
meters. 

Between the 01/01/2011 and the 31/12/2012: 20% of the domestic 
meters. 
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Between the 01/01/2013 and the 31/12/2015: 20% of the domestic 
meters. 

Between the 01/01/2016 and the 31/12/2018: 30% of the domestic 
meters. 

Endesa Roll Out Endesa´s smart metering project was officially announced in July 2009, 
planning to deliver smart metes to its 13,000,000 domestic customers .   

The metering technology is based on a joint development by Endesa and 
Enel, which, incorporates a new generation of Enel´s proven and reliable 
solution, already installed and operated in over 35,000,000 customers in 
Italy, and Endesa´s experience in the latest technologies in smart 
metering, communications and systems.  

The developed system has an efficient cost structure and is adapted to 
Endesa´s business requirements and Spanish regulations.  A key 
technical innovation is a new generation of robust and reliable PLC 
communications, based on a BPSK modulation and the field-proven 
optimized SITRED protocol, already in use in millions of meters in Italy.  
This allows the PLC system to cope with low voltage networks with 
multiple signal pathways. 

Enel and Endesa have recently announced the opening of the PLC 
communications protocols and specifications, which means that this 
protocol could be implemented and applied by any utility company.  

Endesa´s system is defined as a modular system compatible with 
functionalities of smart grids and customer Added Value Services.  
During the last quarter of the year 2009 the homologation of field 
components and system developments will take place. 

The roll-out will start in the first quarter of 2010 in a controlled manner 
and by the last quarter of 2010 Endesa will be ready to launch the mass 
roll-out.  The deployment to all 13 million customer will be complete three 
years earlier than the regulatory schedule in Spain that requires smart 
metering for all domestic customers before the end of 2018.  Remote 
metering will be started from day one so that ,by the end of 2015, 
Endesa´s grid will be fully operated using smart metering. 

 

5.2.11 Sweden 

Official country implementation plan  
Legal requirement for monthly meter reading by July 
2009 pushed DSOs to implement remote meter reading 

Law regulations related smart metering 
implementation ï obligations, 
deadlines/goals 

DSO is responsible for metering. 

 

By 1st July 2009 all electricity meters must be read at 
least once a month for charging of actual consumption. 

Availability of smart metering technology 
Smart Meter technology is now fully available,       but 
when implementation started several years ago many 
DSO's selected simpler technologies. 

Economic profitability 
Not normally considered because introduced by legal 
requirements. A few DSO's are now looking into 
extended and forward looking use of the installed Smart 
Meters. 

Pilot projects and initiatives 
Full nationwide implementation of remote meter reading is 
almost completed.  There are some ongoing pilots with real 
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time tariffs and new energy services by DSO's with Smart 
Meters. 

Research and development activities 
Some large DSO's are running internal R&D projects 
regarding use of Smart Meter data for enhanced grid 
operation. Yet no industry common R&D of any 
measures. 

Number of existing smart metering 
schemes (in operation) 

Every DSO reads meters remotely. The majority uses 

Smart Meters. 

Key features of the schemes 
The functionality and performance of the smart metering 
systems varies very much 

Number of smart metering systems 
available 

Many (more than 100) 

Number of smart metering meters and 
provisions of progress in increase of 
smart metering number 

Nearly 100% penetration of AMR in 2009, but about 10 - 
15 % of these meters are in metering systems not 
capable of much more than monthly reading (= remotely 
readable but far from being smart metering). These 
systems will most likely be replaced during the coming 
years well before their technical length of life. 
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5.3. Deeper stories  

Deeper stories are presented for chosen countries and cover the following aspects: 

¶ historical background related to smart metering development 

¶ current status and progress with implementation 

o Legal initiatives 

o DSOs and RESCs engagement and role 

o Consumers response  

¶ barriers and drivers for smart metering development  

¶ presentation of results of cost/benefit analyses  

¶ policy and social aspects 

¶ other supporting and legislative mechanisms  

¶ promotional activities 

¶ cooperation between industry and customers and other market actors 

¶ role of policy makers 

¶ goals and deadlines for future 

¶ research and standardisation  

5.3.1 Sweden 

In 2007 the Swedish power market had about 5.2 mill. Final Customers
7
. About 4 millions of 

these were household customers and holiday houses. At this time there were about 170 

Distribution System Operators (DSOs), 100 power suppliers and 35 balance responsible 

companies in Sweden. 

                                                   

7
 ñTimmªtning fºr alla. Nytta, regelverk och ekonomiñ, Elforsk rapport 07:26, A. Badano, P. Fritz, 

A. Göransson, M. Lindén, December 2007 
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In Sweden the metering services is a monopoly business carried out by the DSOs
8
. It is also the 

DSOs that own the electricity meters. The Final Customers pay for the metering either by 

regulated metering tariffs or as part of the grid tariffs.  

Requirements regarding metering 

In 2003 Sweden became the first EU country to mandate smart metering (indirectly) by legislating 

new national metering regulations; 

From 1 July 2006 the limit for hourly metering is lowered from 200 A for all metering points with a 

fuse subscription of 63 A. This was expected to increase the number of hourly metered 

customers by 50.000 ï 70.000
9
.  

The government mandated monthly invoicing from 1 July 2009, and this encouraged widespread 

deployment of smart meters
8
. 

From 1 July 2009 all metering points should be read monthly and the Final Customers should be 

invoiced based on their real consumption
9
 . These requirements were initiated by consumersô 

organisations, demanding a better billing from DSOs. The new legislation has encouraged 

widespread deployment of smart meters, which in practice means that by summer 2009 all Final 

Customers in Sweden will have smart meters installed. Even though the legislation requires 

monthly reading, several DSO have already indicated that they will prefer hourly metering and 

reading. 

Sweden has about 15.000 kWh per capita electricity consumption
8
. This represents almost 6 

times world average and twice OECD
10

 average. Therefore, smart meters, providing more 

accurate consumption information and enabling new contractual arrangements, can contribute to 

energy conservation, thus facilitating national policy objectives related to energy efficiency and 

greenhouse gas emissions. 

Pilot projects and demand response 

                                                   

8
 ñSurvey of Regulatory and Technological Developments Concerning Smart Metering in the 

European Union Electricity Marketò, Jorge Vasconcelos, RSCAS Policy Papers, RSCAS PP 

2008/01, Florence School of Regulation, http://cadmus.iue.it/dspace/handle/1814/9267 

9
 ECEEE 2005: òSmart electricity metering as an energy effi ciency instrument: Comparative 

analyses of regulation and market conditions in Europeò, Andrei Z. Morch (SINTEF 

Energiforskning AS), John Parsons (BEAMA Limited), Josco C. P. Kester (ECN) 

10
 Organisation for Economic Co-operation and Development 

http://cadmus.iue.it/dspace/handle/1814/9267
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During the winter 2003 and 2004 the Market Design Research Programme
11

 performed a test for 

demand response referred to peak hours
4
. The objective of the pilot was to test the price 

sensitivity of domestic customers. The peak demand of electrically heated family homes is about 

one third of the total peak demand in Sweden. In this pilot household customers with electrical 

heating got electricity prices during maximum 40 peak hours in the 300-1000 EUR/MWh interval. 

For the rest of the year the customers receive a deduction on the regular price. Notification was 

given to the customers via text message or e-mail on the day before as to the time and level of 

the high price. All customers were equipped with hourly metering. 

Along with customer agreement, advice was given on how to temporarily reduce electricity 

consumption and which measures are suitable depending on heating systems and alternatives. 

The technical results, questionnaires and in-depth interviews show an unambiguous and 

consistent picture, that customers generally have considerable interest, ability and persistence 

when it comes to reducing electricity consumption during instances of high prices. The load was 

reduced by an average of no less than 50% at times of high electricity prices.  

The experience from the Market Design Programme indicates that hourly metering together with 

suitable tariffs can increase the price elasticity of demand in the market and by that give a 

substantial contribution to the security of supply and a well functioning electricity market. 

In 1997 Sollentuna Energi was the first DSO to install full scale smart metering to all their 25.000 

customers
12

. All the customers have hourly metering of their electricity consumption. Sollentuna 

Energi introduced a power tariff for all the customers. The power tariff has a fixed part (Swedish 

krona per year) and a power part based on the average consumption for the three maximum 

consumption hours per month, for work days 07:00-19:00. The tariff is developed in such a way 

that customers that do not change their consumption, should have nearly the same costs as 

previously. Customers that shift loads from peak load periods to off-peak periods will get reduced 

costs.  

The peak load was reduced with 2% due to this new power tariff
13

. The power tariff gives the 

customers incentives to reduce their peak load. No reduction in the energy consumption related 

to the full-scale employment of smart metering has been registered. 

                                                   

11
 www.marketdesign.se 

12
 ñErfaringer fra fullskala etablering av toveiskommunikasjon (TVKò9, I. Graabak, H. SÞle, 

December 2008 

13
 ñMarket based Demand Response. Research Project summary,ò O. S. Grande, H. SÞle, I. 

Graabak, SINTEF Energy Research, December 2008, 

http://www.energy.sintef.no/prosjekt/mabfot/UK/uk_index.asp 

http://www.marketdesign.se/
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Technical and functional requirements 

There exists no Swedish standard defined by the authorities or the energy business regarding 

functionality for the smart metering system
14

, but there are technical standards regarding 

metering accuracy and exchange of metering information between actors. SAMS (Svenska 

mätsamarbetet
15

) was established to work for a common standard. 30 Swedish Distribution 

System Operators participated in SAMS, and they negotiated for an open front end system for 

collecting meter data. An open system is a system with a standardised protocol and 

communication interface. Interoperability between several front end systems has been a 

requirement from SAMS. 

 

Due to the lack of a common standard several DSOs have cooperated in specifying requirements 

for a front end system
16

. The main focus has been on the functionality on such a front end 

system, but since the DSOs also is responsible for collecting the meter data, the requirements 

are also to be regarding the characteristics for the front end system. 

Even if the authorities have required monthly metering, several metering systems have the 

possibility for additional functionality, such as hourly metering, two-way communication and 

remote load control
14

. The additional functionality will be considered to be implemented after the 

requirements from the authorities are met. 

Available functionality 

Available functionality in the different smart metering systems depends highly on when the 

system has been purchased. Newer systems purchased after 2002 have more functionalities 

available than older systems. 

Technical possibilities for smart metering in Sweden were mapped, and the results are presented 

in
7
 . Based on this report, most of the largest DSOs have smart metering systems prepared for 

hourly metering of the consumption. This is illustrated in Figure 5-1. 

                                                   

14
 ñInfºrandet av AMS system I Sverige og Europaò, EME Analys AB, Stockholm 2007-12-11, 

www.emeanalys.se 

15
 In English: òSwedish metering cooperationò. The DSOs participating in SAMS represents about 

825 000 customers. 

16
 ñBMSS (Basic Meter System Specification). Kravspecifikation Elmªtning (Teknikspecifikation)ò, 

Elforsk rapport 06:23, Februari 2006 

http://www.emeanalys.se/
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Figure 5-1 Smart metering system prepared for hourly metering
7
 

For 77% of the responsive DSOs the meters are prepared for hourly metering, and 8% of the 

responsive DSOs have some meters that are prepared for hourly metering. Translated into the 

numbers of metering points about 92% of these points have meters prepared for hourly metering. 

5.3.2 The Netherlands 

General 

In April 2009 the Upper Hous of Dutch Upper House of Parliament rejected a proposal for a 

compulsory roll out of smart metering in The Netherlands. This after vigorous campaigning by the 

Dutch Consumersô Association and privacy watchdog groups who claimed a compulsory roll out 

would constitute a violation of the European Convention of Human Rights. The Dutch government 

intended to make smart metering compulsory, because it believes that only in this case all 

benefits in the public interest ï such as security of supply and efficient operational management 

by the grid operator ï can only be achieved with a 100% rollout. A  voluntary (commercial) roll out 

would only cover 30 to 35% of all small consumers having a smart meter. 

92 %

8 %

Hourly metering Not hourly metering

77 %

6 %

15 %

2 %

Yes, all Yes, but not all No Decision not taken
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Prior to the decision for a voluntary introduction, in 2008 the Lower House of Parliament already 

insisted on extra functionalities regarding the smart meter, such as: 

¶ More possibilities for own energy generating; 

¶ A user friendly direct display for in home use; 

¶ An alarm for unexpected peak usage; 

¶ Real time measuring and use versus own generating of energy; 

¶ Possibilities for remote programming of appliances such as laundry machine or dryer; 

¶ Possibilities for communication with other meters. 

As a consequence of this, the introduction of smart metering will take place in two phases:  

¶ A two year óstart upô phase for new houses and large scale reconstruction according 

to the Directive, 

¶ An óaccelerationô phase after discussing the óSamson Sixô and evaluating the other 

qualities of the present smart meters being used so far. 

Other points of agreement between the Minister of Economic Affairs and Parliament are: 

¶ The introduction of a standard bill for consumers; 

¶ Higher volume (5000 kWh instead of 3000 kWh) for own generation of electricity; 

¶ Timely billing by grid operators; 

¶ Specifications for the meter need to be mandated by the Minister of Economic Affairs; 

¶ No extra costs for consumers because of the rollout; 

¶ More privacy protection.  

At the time of writing, revised proposal for legislation is being prepared for final approval in Dutch 

Lower and Upper House. It is expected that the Netherlands will have new legislation for a 

voluntary introduction of smart metering in place by September 2010.  

Comprehensive new regulation for the Dutch meter market 

The introduction of smart metering in the Netherlands is part of a larger comprehensive set of 

regulation proposals to simplify and improve the administrative process involved in collecting and 

transferring measurement data in a restructured meter market for small consumers. This will 

involve reallocating responsibilities among the various market parties and making meters subject 

to regulation. The regulated domain of the grid operator on the one hand will be made exclusively 

responsible for meter management: the installation and physical maintenance of meters as an 

integral part of the infrastructure. The supplier on the other hand (market domain) will be made 
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responsible for the administrative processing of consumption data. On behalf of their own 

customers, suppliers are required to ensure that measurement data is collected, processed and 

sent to the parties involved, as described in regulation (Meetcode).  

The energy supplier will become the primary point of contact for small consumers. The supplier is 

itself responsible for obtaining and validating measurement data. Instead of being dependent on 

the grid operator whenever it received validated measurement data, the supplier can now 

exercise control over this process. To obtain the measurement data, the supplier can enter into 

an agreement with an authorised metering company. Other parties (for example measurement 

data companies, suppliers, energy savings consultants) are entitled to independently enter into 

an agreement with the customer under which measurement data is collected in the context of 

providing a commercial service. It is up to the customer to decide which party or parties ï apart 

from the grid operator and chosen supplierï are to be given any additional access to the metering 

device or the (raw) measurement data obtained via the meter.  

To ensure that smart meters are also beneficial for consumer and energy efficiency, it is 

important that all potential advantages are exploited as effectively as possible. For this reason, 

the statutory framework aims to position meters as an open platform for various services and 

users that are as accessible as possible. This will create a basis from which more than one party 

can offer its services to the customer.  

Standardisation is also a key requirement in order to ensure that smart meters are suitable for the 

operation of the entire energy market. The meters that are installed must comply with the 

statutory requirements. Compatibility and interoperability must be ensured so that the functions of 

the meter can be effectively used by various parties without any unnecessary technical 

ramifications. To this end, the Nederlands Normalisatie Instituut (Dutch standards institute) in 

collaboration with the energy sector and the parties involved defined the functionalities of the 

smart meter in a National Technical Agreement (NTA 8130).  

Meter charging and meter reading 

It is expected that smart meters in the Netherlands will be assessed and upgraded to the latest 

technology every two to three years. Modifications can often be performed remotely on the 

software side, which supports innovation and significantly reduces costs. But even if meter 

requirements change in the future, making it necessary for the grid operator to make physical 

modifications to the existing meters, the corresponding costs are covered by the tariffs for 

measuring gas and electricity (meter leasing). These tariffs are set by the Netherlands 

Competition Authority. So, it is ultimately the Netherlands Competition Authority that decides 

when the cost of a major upgrade is permitted that leads to a change in meter leasing tariffs. The 

grid operator may charge a tariff specified in the regulations for the metering service. This tariff is 
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set by the Netherlands Competition Authority, charged by the supplier in accordance with the 

proposed supplier model and paid to the grid operator.  

Impact on energy and cost savings 

The introduction of smart meters is expected to be an incentive to the market to offer energy 

saving services. Suppliers may also offer energy saving services either as a separate service or 

in combination with a supply agreement. This creates a link between the supply market and the 

market for energy saving services, which is expected to lead to greater product differentiation. 

Therefore, the requirements set out for mandatory feedback also allow sufficient commercial 

scope for parties to offer additional feedback services. 

In the light of these considerations, national government will introduce legislation making it 

mandatory for suppliers to provide their customers with information on energy consumption over 

the period just ended compared with the same period the previous year at least six times a year. 

Any additional or more frequent information provided by the supplier or a third party would be 

optional.  

A further possible consequence will be the development of a prepaid function or tariff products 

based on price differentiation per unit of time. This latter means that small consumers may 

choose from more than one tariff package during the day based on their consumption profile.  

Such a development would depend on a switch to billing based on interval data, not currently 

planned in the Netherlands. The specifications of the smart meters allow for the prepaid function 

to be activated or deactivated depending on the wishes of the connected customer. 

5.3.3 The United Kingdom 

Historical background related to smart metering development 

Smart metering has a long history in the UK.  Electronic meters were developed in the 1980ôs 

when the industry was in public ownership; some of these were intended for smart metering 

applications.  However, when the industry was privatised in 1989, it was too fragmented to allow 

collaborative development of new industry solutions.  Also, rather than developing tools for 

providing better service, the electricity companies were put under competitive pressure to reduce 

costs.  This led to the introduction of electronic meters in the residential sector but purely on the 

grounds t hat they were cheaper than electro-mechanical meters.   The gas industry went through 

a similar process, in 1986 it was privitised and the development and roll out of an ultrasonic gas 

meter was reversed on costs grounds.  There were also reports that electricity retailers were 

moving away from the previous Economy 7 two rate tariff on the grounds that it was simpler and 

cheaper to offer (and meter) a single rate. 

In 2001the (then) Minister for E-Commerce established the Smart Metering Working Group 

(SMWG) Its remit was ñto consider how ñsmartò metering technologies can be applied in the 
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energy arenaò  Their report recommended that, subject to securing necessary funding from the 

public and/or private sectors, pilot studies should be set up to establish how far smart metering 

can best contribute to development of the domestic energy market and to the Governmentôs 

social, environmental and security of supply objectives for energy policy and towards its e-

agenda. 

Although no residential trials came out of this work, in 2003 the Carbon Trust began a project to 

trial smart metering for SMEôs.  This work resulted in a Carbon Trust Report
17

 that concluded that 

smart metering was currently cost effective for larger industrial and commercial sites and, with 

expected reductions in costs, would be cost effective for smaller sites in the near future. 

At this time the Energy Services Directive
2
 was published and UK government activity has since 

been focused on responding to that. 

With regard to the energy industry, development in the UK has been most obvious in market 

unbundling.  There is separation of Transmission (gas and electricity TSOôs are now merged), 

Distribution (gas and electricity) and retail.  All Suppliers offer duel fuel contracts.  Metering has 

been unbundled and, for electricity, the Supplier is responsible  for putting in place contracts for 

their customers providing meters, meter installation and maintenance and meter reading.   

Independent companies have been set up to carry out all of these functions but some of the 

energy companies have also retained each of these functions as internal department, effectively 

re-bundling the metering function.   There are similar but different arrangements for gas metering. 

When the electricity market was privitised and generation separated from retail, it was necessary 

to provide a pricing mechanism for electricity sales from generators to retailers (and hence to 

their customers) that reflected the time variation in the cost of electricity.    For residential 

customers a profiling arrangement was adopted, allocating a ½ hourly demand pattern.  For 

larger customers (all customers with a supply > 100A per phase) must be metered on a half 

hourly basis and the meter read remotely every day.  This has resulted in a significant sector of 

around 250,000 daily read meters.  As these are randomly spread around the country it has 

become normal to read these meters using GSM/GPRS or SMS if there is no suitable fixed 

communications link available.   The management of this sector has provided a sound basis for 

extending similar technology to the residential sector.       

Current status and progress with implementation 

Legal initiatives 

                                                   

17
 ñAdvanced metering for SMEs, Carbon and cost savingsò, Carbon Trust, May 2007. 
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There has been an extensive series of reports and consultations by the UK Government on the 

options for a national roll out
18,19, 20, 21,22,23,24,25, 26, 27,28, 29

.  

This process concluded n two major announcements.  First, in October 2008 the Government 

announced that it would mandate smart gas and electric metering for the residential sector.  This 

was been followed by a further consultation resulting in the next major announcement on the 3
rd

 

December 2009 setting out the Governmentôs overall approach to the roll out
30

.  The key features 

of this are that 50 million smart gas and electricity meters will be installed by 2020. A company 

will be appointed to provide a national communication channel that all meters must use. The 

government has set a minimum level of functionality for both gas and electricity meters.  

                                                   

18
 Energy billing and metering: changing customer behaviour - An Energy Review consultation, 

14th November 2006, BIS 

19
 Energy End-Use Efficiency and Energy Services Directive 2006/32/EC, 3rd August 2007, 

DEFRA    

20
 Energy billing and metering: changing customer behaviour - a consultation on policies 

presented in the Energy White Paper, 3rd August 2007, Department of Energy 

21
 A consultation on smart and advanced metering for small and medium sized businesses and 

sites, and other non-domestic customers, 28th July2008, BIS 

22
 Appraisal of Costs & Benefits of Smart Meter, Roll Out Options, Final Report, 28th September 

2008, BIS 

23
 Smart Meter Roll Out: Market Model, Definition & Evaluation Project, 8th April 2009, DECC 

24
 Smart Meter Roll Out: Risk & Optimism Bias, Annex Two ï Optimism Bias Adjustments, 23rd 
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25
 Smart Meter Roll Out: Risk & Optimism Bias, Annex One ï Smart Metering Risk Assessment, 
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26
 Smart Meter Roll Out: Risk & Optimism Bias, 23rd February 2009, DECC 

27
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28
 ñImpact assessment of a GB-wide smart meter roll out for the domestic sectorò, 11th May 2009, 

BIS 

29
 Consultation on Smart Metering for Electricity and Gas, 11th May 2009, DECC 

30
 Towards a Smarter Future: Government Response to the Consultation on Electricity and Gas 

Smart Metering, December 2009, Department of Energy and Climate Change. 
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Electricity meters will be supplied with a switch so that they can be remotely set as pre-payment 

or credit meters.  The only feature of gas meters not yet decided is whether they should be 

equipped with a valve to likewise allow remote setting as credit or pre-payment meters. 

 The full list of gas and electricity meter functionalities is shown in Table 5-1. 

 

Table 5-1 Government list of high level meter functionalities 

Non-residential customers 

Since 1st April 2009, energy suppliers in the UK have been required to provide advanced 

metering for the commercial market (Profile Classes 5-8) whenever a new meter is installed or a 

meter replaced and that all customers should be provided with an advanced meter by 2014. The 

government has decided that the remaining commercial customers should be included in the 

national roll out and receive smart enabled meters by 2020 except where: 

a) where advanced meters have been installed before April 2014 and the customer 

wishes to retain the existing meters; or 

b) where advanced meters have been installed after April 2014 under pre-existing 

contractual arrangements; or 

c) where there are technical constraints on the achievement of smart functionality. 

Real time displays will not be required to be supplied to commercial customers.    

DSOs and RESCs engagement and role 

Energy retailers 
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The UK energy retailers have been very proactive in promoting smart metering.  They have 

cooperated through their trade body, the Energy Retailers Association (ERA). The ERA has 

produced a series of reports as part of its Supplier Requirements for Smart Metering (SRSM) 

Project, aimed at defining a smart meter functionality that would meet the need for 

interoperability.  Specifically, the energy retailers require that any smart meter installed by one 

retailer can be adopted by another company when they take over the customer contract without 

needing a site visit to change or modify the meter.  The latest summary of their work can be found 

in this report
31

.        

DSO involvement 

DOS in the UK have become increasing involved in the smart meter roll out.  The DSOs have no 

responsibility for meters or their operation in the UK and were not much involved in the initial 

discussions into smart metering. However, the growing interest in smart grids has resulted in the 

DSOôs (via their association the Energy Networks Association (ENA)) taking a growing role in 

discussions. This resulted in the government carrying out a supplementary consultation and study 

to examine if they should return responsibility for meters to the DSOôs.  In the end the 

government chose not to go down that route but only when assured that the main features of the 

smart grid could be delivered via the central communications model.  

Consumersô response  

Consumer response has been the subject of an extensive trial sponsored by the Government and 

managed by the Regulator, OFGEM.  This involves four large energy Retailers and 43,000 

customers.  The trials include a wide range of measures, going from simple energy savings 

advice and better billing through to full smart metering and real time feedback.  At this time the 

trials have not reached a final conclusion, the final report is not planned to be released until the 

end of 2010. Interim reports have not shown any clear conclusion
32

. 

In general the UK consumer body has been in support of smart metering.  EnergyWatch (which 

was been absorbed into Consumer Focus) recognised the benefits of eliminating estimated bills 

and better switching.  As the roll out approaches Consumer Focus is now addressing consumer 

interests such as privacy and costs. The government has recognized the importance of consumer 

engagement in the national roll out plan.   

Barriers and drivers for smart metering development 

                                                   

31
 Smart metering, Operational Framework Summary, August 2007, Energy Retail Association. 

32
 ñENERGY DEMAND RESEARCH PROJECT, Review of progress for period September 2008 ï 

March 2009ò, September 2009, Ref: 115/09, OFGEM 
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Given explicit support from the Government, Regulator, consumer bodies and energy companies, 

one might be forgiven for thinking that implementing smart metering in the UK would be relatively 

straightforward.  However, the complex market structure in the UK ensures that this is not the 

case.  The drivers are relatively clear: 

¶ Compliance with the ESD 

This has had a relatively small effect in the UK given that the government considered that it could 

almost comply with Article 13 of the ESD without introducing smart metering.  However, the 

government has chosen to proceed down this route for other reasons. 

¶ Environmental Considerations  

The Government has been persuaded that smart metering and information feedback will deliver 

immediate energy savings benefits and support further energy savings measures.  Ambitions are 

low, though, given the 1%-2%saving assumed in their cost benefit studies.  This also links to the 

pressure from Government on energy suppliers, requiring them to reduce the consumption of 

their customers, primarily delivered via  the CERT (Carbon and Energy Reduction Targets).   

¶ Pre-payment and Fuel Poverty 

The Government has long had concerns about the cost of energy for pre-payment customers and 

looks to smart metering to even out the costs to pre-payment and credit customers.  The 

government also believes that one option for helping customers out of fuel poverty is to provide 

them with usage information enabling them to reduce their consumption and, hence, energy 

costs. 

¶ Energy Services 

After a long period of head on competition between energy suppliers based on price, they have 

recognised the opportunity provided by smart metering to offer their customers new energy 

services. 

¶ Smart Grids, Smart Homes, Telecare, Digital Britain 

The Government is increasingly seeing the opportunity offered by smart metering to support 

smart grids, smart homes, telecare and embedded generation.  It also sees a connection 

between the roll out of broadband to all homes in the UK and the communications needed for 

smart metering.  These considerations were not part of the original government case and the 

Government is still in the process of developing its understanding of the opportunities and 

implications for the smart metering roll out. The government has declared that the linkage 

between smart metering and other initiatives will be considered during the first phase of the roll 

out programme. 

¶ Improved Business Processes 
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The UK has seen very high levels of customer switching and this has resulted in high costs for 

the Suppliers and, when the processes have been unable to cope, high levels of customer 

dissatisfaction.  Smart metering is expected to improve these processes, reducing costs and 

increasing customer satisfaction.  Consumer Focus, the UK consumer body also strongly 

supports the elimination of estimated billing. 

Barriers in the UK are mostly related to the complex market structure. 

¶ Market Fragmentation and Responsibility for Metering  

Energy Suppliers are active across all parts of the UK resulting in high levels of geographic 

intermingling of customers; down any one street there will be customers for a large number of 

Suppliers. All Suppliers offer both electricity and gas, although customers do not necessarily take 

both from a single Supplier.  This is combined with the responsibility for metering being vested 

with the Supplier so that responsibility for metering is very mixed in a geographical sense.  This 

makes it hard to organise an area by area roll out of smart metering or provide a shared 

communications infrastructure.   To address this issue the Government has considered moving 

responsibility for meters back to the DSO or appointing a national body to provide a wide area 

communications network.      

¶ Interoperability 

Given the high level of customer switching the Suppliers have been very concerned about 

interoperability.  Specifically, they require that there should be no need to visit sites to change or 

modify the meter when there is a customer change.  To this end their representative body, the 

Energy Retailers Association (ERA) has developed a meter specification
33

 that will ensure a 

common meter specification and interoperability.  However, even here the market structure has 

complicated activity; there are competition law issues that limit how much the Retailers can 

cooperate to develop business models. 

¶ Measuring Instruments Directive  (MID) 

The UK Government has been very conscious of the requirements of the MID and the limitations 

this Directive places on what the Government can mandate for the UK market.   This has led the 

government to work at a European level to reconcile the MID and ESD.  However, it has also 

raised concerns that this may introduce undesirable delays into the programme.  

¶ Presentation of results of cost/benefit analyses  

                                                   

33
 Smart Metering , Operational Framework Summary , August 07 , ERA, http://www.energy-

retail.org.uk/documents/SmartMeteringOperationalFrameworkProposalsandOptionsSummary_00

3.pdf 
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The UK Government has carried out a series of cost benefit analyses, references.....  The earliest 

analyses were unfavorable and did not support a roll out into the residential sector.  Subsequent 

examination of the cost benefit analyses showed that the consultants had applied optimism 

biases to the analysis.  This was in line with government practice but had the effect of doubling 

the costs.  Partly this was a consequence of classifying the roll out of smart metering as an IT 

project, a class of projects with which the government has had a poor experience and for which a 

bias factor of 100% is applied.  A subsequent analysis was carried out to examine this bias factor 

and, on the basis of evidence from roll outs around the world and growing confidence in the 

meters costs, a positive analysis was obtained.   

This was also assisted by the acknowledgement of various benefits by the UK DSO.  Previously, 

given that they have no responsibility for metering in the UK, the DSOôs had not involved 

themselves in the functional definition of smart metering  (or accepted any contribution to the 

costs).  The growing interest in smart grids has led the DSOôs to declare an interest in the meter 

functionality and the Energy Networks Association (ENA) has published its own list of required 

meter functions
34

.            

The latest reports from the Government indicate that the net benefit arising from smart metering  

has now risen to £6b net present value (on the basis of the central communications model)
35

.      

¶ Policy and social aspects 

Important aspects for the UK are the issue of fuel poverty and pre-payment, which is often closely 

related.  In most cases UK customers who are classed as fuel poor will be unable to obtain a 

credit contract with an energy Supplier and will be obliged to use prepayment.  Traditionally this 

has excluded them from the cheapest energy supply contracts and also incurred higher metering 

costs.  As a consequence of this there is considerable interest from UK Government to use smart 

metering to re-balance the costs for customers.  This has been evident in the appearance of a 

remotely operated switch for electricity meters and valve for gas in UK functional descriptions.  

These switches and valves are intended to be used to allow meters to be remotely reconfigured 

between credit and pre-payment mode.  If they are universally fitted to meters it is expected that 

the cost of operating a credit and pre-payment account will be much closer, resulting in a lower 

penalty for pre-payment customers.         

Other supporting and legislative mechanisms  

                                                   

34
 ñEnergy Networks Association Response to the Consultation on Smart Metering for Electricity 

and Gasò, May 2009, ENA 

35
 ñImpact assessment of a GB-wide smart meter roll out for the domestic sectorò, December 

2009, Department of Energy and Climate Change. 
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UK energy suppliers are subject to the terms of the Carbon and Energy Reduction Target scheme 

(CERT) where the suppliers are required to spend a small proportion of their revenue on energy 

savings measures.  This funding has been used to support schemes such as low energy lighting 

and insulation.  The scheme excludes any measures that are already mandated and this has 

been an issue for smart metering as  the Suppliers want to claim energy savings benefits for the 

real time displays.  Also, smart metering energy savings are less clear than for the other 

measures.   

¶ Promotional activities 

So far few but there is a growing acceptance that this will be an essential element of any national 

roll out of smart metering. The government response clearly identified a need to engage in large 

scale promotional campaigns to explain smart metering to the general public. 

¶ Cooperation between industry and customers and other market actors 

There is a cross industry metering forum where UK stakeholders meet to coordinate industry 

issues (the Industry Metering Advisory Group, sponsored by OFGEM.  Whether this body will act 

as the stakeholder group for the UK roll out or another body formed will be decided in Phase 1 of 

the roll out.    

¶ Role of policy makers 

Overall responsibility for strategic delivery will be taken by the Department for Energy and 

Climate Change (DECC), working with OFGEM, the UK energy regulator. The programme will be 

managed under the Office of Government Commerce Gateway procedures.  Other key 

government departments and agencies are the Department of Business and Innovation Skills 

(BIS), the Department for Environment, Food and Rural Affairs (DEFRA), National Measurement 

Office (NMO), Elexon.  The government has indicated in its response that it believes that 

community engagement is important and, consequently, has proposed to involve local authorities 

via the Department of Communities and Local Government (CLG).    

¶ Goals and deadlines for future 

The project plan is: 

2009 ï summer 2010 

DECC and OFGEM will define the scope and key principles of the roil out.  

Summer 2010 ï summer 2012 

Detailed design phase  

Summer 2012 - 2020 

Implementation phase 
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¶ Research and standardisation  

The UK government has been very active in working with the Commission to ensure that their 

programme is consistent with the requirements of the Measuring Instruments Directive.  As far as 

possible, meters and other components will be specified by reference to harmonized standards 

and open specifications and protocols.  There is still, however, some concern that achieving a 

European consensus for meter standardisation may delay the UK roll out. 

¶ Demand response 

Although the Government has kept to a minimal set of functional requirements for smart grid use, 

the meters will be equipped to support demand response and complex tariffs.  The provision of a 

HAN chip and switch in electricity meters will allow remote management of home appliances and 

thermostats.  It will also be possible to impose capacity caps on customer supplies. The latest 

DSO Price Control Review
36

 identifies a need for DSOôs to examine opportunities for demand 

side management: 

DSOs should ñTake a more holistic view of network costs by exposing them to transmission 

network interface costs. This is important given the potential for non-network solutions with 

increasing distributed generation and demand side management.ò 

5.3.4 Czech Republic 

Pilot trials - focus on technical reliability 

Currently (9/2009), there is no official plan for mass-scale implementation of smart 

metering in the Czech Republic defined yet.  

Instead, only two pilot projects testing rather technical aspects of AMI-based technology 

has been underway since 2007. The former one is being implemented by CEZ, the 

former monopolist electricity producer and now the leading vertically integrated nation-

wide supplier, in East Bohemia (it includes ca 2 thous. residential customers) and the 

latter by E.ON a similarly integrated utility in four selected municipalities in South 

Moravia (ca 4 thous. residential customers). 

In both cases the primarily purpose of their realization was to assess the feasibility and 

reliability of various AMI/AMM technologies and, so far, it has not included the provision 

of enhanced information on energy use towards end-users (i.e. absence of feedback).  

The first results and experience by both pilots (after nearly one year of real operation 

more less by each) was presented at the conference named ñSmart meteringò organized 

by IIR in Prague in October 2008. Representatives of both companies mostly reported 

miscellaneous technical problems and bottlenecks which implementing teams arrived at 
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so far and how were solved out. By each pilot, several technologies for metering of 

electricity (by pilot of CEZ then also of gas) consumption and consequent data transfer 

have been tested (PLC, RF, and also GPRS). Subject of testing was continuous 

metering of load profile (energy use), remote disconnection of a meter, and use of ripple 

control (automated switching on/off of electric heating appliances, i.e. load 

management). Management of all the metering points in each pilot is for safety reasons 

done via specifically created control centers in order not to threaten the stability and 

functionality of the overall ERP/CRM systems of the companies.   

The results of the pilot implemented by CEZ led in 2009 to the decision to undertake 

another, but more extensive pilot in near future. It shall include about 40 thousand 

measuring points which represents about 1 % of all the metering points serviced by the 

company presently. The increased size of the pilot has as its aim to help to clarify and 

solve some remaining technical obstacles which could not be solved by the first pilot and 

lead to the definition of rules and specifications for the future (eventual) mass-scale roll-

out. 

That ñsecond stepò should finally result into a mass-scale roll-out of smart metering 

technology in one region (about 1 million inhabitants) by 2015 which was in June 2009 

announced by the top management of CEZ corporation as part of the ñfuturemotionò 

strategy which envisions the transition to a smart grid, with omnipresent distributed 

generation and electric vehicles. 

The outcome of the second pilot carried by E.ON could be summarized as the general 

fulfillment of the goals too. The most number of problems were the ones with remote 

(PLC) communication and problems with big amount of system alarms. What shall be 

further plans are, however, not known so far.  

Feedback mechanisms to come 

In neither of the first pilot trials mentioned above, there is provided to final customers 

information on their energy use other then is present practice (billing on an annual 

basis).  

For that purpose, ESMA national project partner (SEVEn) has been actively trying to 

stress the importance of provision of feedback mechanisms as an indispensable 

instrument which customers may utilize to identify and realize energy saving measures. 

SEVEn with the support of the Program EFEKT in 2008 designed a possible scheme 

which shall effectively motivate final energy users to energy savings with the help of 

information provided by ñsmart metersò. (In more detail was the proposed scheme 

presented in the 2008 edition of the annual progress report.) 

Its implementation into the advanced pilot trial planned by CEZ is under negotiation and 

the goal is on the one hand to verify the possible effects of provision of feedback 

information to final customers (in terms of possible energy as well as financial savings), 

and thus help to quantify the prospective benefits and the overall economic efficiency of 

mass-scale smart metering introduction in the future.  
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(Restoration of) Demand Response  

Another new development took place in the field of ripple control which is in the country 

a well-functioning system established originally in the 1970s offering remote control of 

electric heating appliances (water heaters, space heating) by a relay switch installed 

along with a meter. The ripple control leverages load management and those customers, 

which meet conditions to be eligible to use it (among others the installed output of 

heating appliances shall be similar to thermal needs) are rewarded with electricity 

supplies at two different prices at peak loads and at off-peak periods (either 8, 16, or 20 

hour-long). 

As the evidence, how the function of ripple control is extensively used, can be used 

following figures: There can be presently automatically regulated as much as 2,500 

MWe of various electric heating appliances installed mostly by small-scale customers 

(direct/accumulation-type space heating, electric heaters), of which simultaneous 

maximum load amounts to about 1,350 MWe. That represents a total of 10-15 % during 

maximum/peak load periods in the electricity grid currently recorded during winter days. 

Since liberalization and unbundling, the operation of ripple control has been attributed to 

local electricity distributors which utilize it primarily for optimizing of load in the (local) 

distribution grid. 

But throughout 2009 got underway discussions, how to make use of it for balancing the 

overall market with electricity, i.e. how to offer demand response as a resource to the 

system operator in the form of ancillary services.  

There must be several obstacles removed to make these things happen. First of all, it 

must be cancelled the present rule according to which regional distributors are obliged to 

announce any changes in the schedule of the ripple control application a week in 

advance. This rule makes the real-time operation impossible and has to be abolished.  

The second important obstacle is that the current ripple control is maintained by 

distribution companies which are not in its nature participants on the market with 

electricity and not so-called settlement bodies responsible for (im)balances in purchases 

and supplies of electricity of their and its customers. A solution to this is to allow 

traders/suppliers to contract the application of ripple control with a local distributor and 

offer on behalf of him the prospective volume of demand respond to the market operator 

as an ancillary service.    

The implicit problem is, however, that by contracting the volume of demand response in 

the service area of a given distributor may result in the changes of load of also 

customers of other suppliers. But such a situation is basically beneficial for all the 

concerned parties since the change in energy use of other suppliersôs customers is 

opposite to the overall market imbalance. Thus, these problems may be solvable and, 

hopefully, will lead to the introduction of demand resource as a real resource on the 

market with electricity. 
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The ultimate solution to this is the introduction of full-scale smart metering technology if 

becomes mature enough to address tens or even hundreds of thousand of meters in few 

seconds like it can be achieved in the old but still well-functioning ripple control 

technology. 

Expected next development  

Thanks to the approval of the Directive No. 2009/72/ES, the mass-scale introduction of 

smart metering will be in the years to come subject of an in-depth assessment. It may be 

expected that the fast development of distributed generation and diminishing power 

production capacities will increase the benefits of that technology. Thus, as the time 

passes the benefits of that technology will be more evident and valuable. 
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6. Energy Savings and other Benefits Attributed to Smart Metering Systems 

There is general acceptance of the potential benefits attributed to smart metering systems for 

different stakeholders: 

¶ For final customers to increase energy awareness and decrease energy use and energy cost. 

¶ For metering companies or DSOs to decrease meter operation costs. 

¶ For grid operators who want to prepare their grid for the future. 

¶ For energy suppliers who want to introduce new, customer made services and reduce call 

centre cost. 

¶ For governments to reach energy saving & efficiency targets and to improve free market 

processes. 

6.1. Benefits related to energy savings  

Smart Metering is a technology where end-use energy efficiency can be encouraged. Smart 

Meters can give consumers, at an affordable cost, clear and comprehensive information about 

their energy consumption and, giving them better information, can help consumers become more 

energy efficient. 

However, installing Smart meter will, by itself, do nothing to save energy since the meter itself is 

simply an ñenablerò. Energy savings will only be achieved if installing the meters results in 

consumers actually changing their behaviour so as to use less energy in total. 

Smart meters systems also provide useful information to distribution network operators. This 

information can be used to better manage networks thus reducing network losses.  

While today the main concern of the utilities is the reliable supply of energy (of different forms), 

tomorrow will also add responsibility for the provision of energy services to realize energy savings 

as the ESD prescribes (it instructs member states to oblige energy retailers and distribution 

operators to offer - directly or indirectly - energy services which will lead to verifiable and 

monitorable energy savings).  

The pre-condition to this is receptive customersô with a willingness to modify their behaviour in 

favour of lower energy use (or willingness to be persuaded). This behaviour can be developed 

through well-targeted information campaigns and the introduction of further stimuli (like reward for 

the protection of the environment) which will incite customers to take the desired actions. But 

experience suggests that the motivation towards energy savings must be ñrefreshedò on a 

permanent basis otherwise the effect of more cautious energy use may erode over time. It can be 

expected that, in order for energy savings to be realized, financial incentives (possibly state-
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supported or mandated) will also be introduced to make energy saving measures more attractive 

in economic terms.  

The typical demand response is a voluntary reaction by the final customer to a price signal, for 

example delaying electricity demand by hour (load shifting) or to avoid an extreme price peak 

(peak clipping).  

The introduction of time varying and dynamic pricing can be accompanied by the installation of 

remote/automatic load control devices/programs. This can maximise the desired load reductions 

and avoid the need for the customer to take any action.  

The typical end uses which may be subject of such remote switching/control are space heating 

and cooling (or generally ñconditioningò) systems or electrical boilers for water heating. More 

advanced load control programs may also regulate lighting sources and more intensive electric 

appliances with adjustable time of operation like washing machines and dishwashers. 

Apart from areas where there are severe supply constraints, the benefits of demand response are 

in general not enough to justify large scale smart metering investments alone. However demand 

response can be an important part of the business model combined with operating benefits, 

energy efficiency and other elements.  

Estimates of likely benefits are needed to justify and design investments in demand response and 

smart metering. The potential for energy savings can be expected to be different from one final 

customer segment to another and from one country to another. The current literature throughout 

Europe gives mixed results about the possible savings.  

In 2006,  Dr. Sarah Darby, a research  fellow at Oxfordôs Envioronmental Change institute, 

conducted a major review of feedback research in North America and the European Union. The 

studies she reviewed consistently demonstrated that real time feedback helps residents 

effectively control electrical consumption. Darby concluded that the norm for savings from 

immediate direct feedback is to  range from 5 ï 15%, whereas the savings from indirect feedback 

have ranged from 0% - 10%. 

The studies Darby reviewed consistently demonstrated that real time feedback helps consumers 

effectively control energy consumption. This finding is supported by one of the most statistically 

significant (long term and large scale) studies to date on real time feedback, conducted by 

McMaster University ós Institute for Energy Studies in Ontario. In 2007, professor Dean Mountain 

reported an aggregate electricity use reduction of 18.1% in Newfoundland and 2.7% in British 

Columbia, which was persistent and did not decrease over time during the pilot period 2005 and 

2006. Mountain concluded in 2007 that real time feedback of energy consumption is indeed 

effective in promoting energy conservation, hereby confirming his former similar research in the 

Hydro One pilot which resulted in an aggregate electricity reduction in kWh of 6,5%.   
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There is a range of technology currently on the market to provide the benefits related to energy 

savings by making energy use visible in a way that is meaningful to consumers. And while most 

of the monitors in the past were  designed to work with a flat rate, current technology is now being 

adapted to work with the advanced metering infrastructure for new initiatives such as dynamic 

pricing initiatives. 

In some countries such as the UK and the Netherlands, further investigation is being developed 

to test innovative combinations of smart meters and feedback mechanisms.  Worth mentioning in 

this respect is the 2009 research from the Energy Saving Trust
73

  (EST) to analyze the relative 

strengths or otherwise of different energy feedback displays currently available in the UK  market.  

This study pointed out that a smart meter roll out will be less effective without stand alone in-

house display monitor. Further, the research showed a remarkable convergence in opinions 

regarding the functionality that consumers identify as being critical to display design.  Based on 

this research  EST recommends a set of  minimum functionalities such as a default mode in 

money and power with: 

o a clear analogue indicator of current consumption; 

o current rate of consumption as a rate of spend  in pounds per day; 

o cumulative daily spend in pounds. 

Other proposed functionalities are spend in last 7 days (day by day) and spend in last complete 

week, month and quarter, while matching the utilityôs bills. Finally, the display should be mains-

powered, but have an internal battery to enable mobility in the home.  

This list should be viewed as a minimum requirement which does not restrict display design to 

only these features nor limit further innovation. 

It should be noted that any developments in the advanced metering infrastructure should be 

guided by the quality and quantity of feedback provided to households. Direct feedback (displays 

or internet based) combined with improved billing shows most promise for electricity and carbon 

reduction, through relatively low cost demand side management. And all these activities together 

will lay a solid basis for persistent savings through improved consumer education. 

6.2. Other benefits  

Smart metering has a range of other possible benefits not only for final customers, but also to 

suppliers, metering companies, grid operators and governments. 

 

Smart metering systems may benefit final customers in many other ways. The most important 

are: 
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¶ More accurate meter reading and billing and fewer customer complaints because with smart 

meters bills are based on real rather than estimated consumption.  

¶ Better service quality as the availability of individual service quality measurements allows 

regulators to design new penalties/incentives to improve the performance of distribution 

network. 

¶ Easier to change supplier because, as meters can be read at any time on request, it reduces 

delays for switching to take effect. 

¶ Increased competition among suppliers as suppliers are able to offer customized contracts 

and added-value services. 

¶ Ability to manage consumption as smart metering systems allows customers to remotely 

control devices that are able to communicate with the meters. 

¶ The ability to install micro generation measures without new metering arrangements. 

¶ The possibility for prepaid or post paid schemes and easier credit, either by phone or internet 

for pay as you go meters. 

Smart metering systems also offer suppliers with several advantages, such as:  

¶ Customized prices: Smart metering allows the supplier a better knowledge of the 

consumption pattern of individual customers, giving them the opportunity to target them with 

different prices options. 

¶ Easier change of supplier process through automation of meter reads increases the speed of 

the process. 

¶ Fewer billing complaints as they are based on real rather than estimated consumption and 

can be resolved online. 

¶ Fewer bad debts as smart metering allows remote cut-off and reconnection. 

Smart metering also reduces operational costs to metering companies as different tasks like 

readings, connection and disconnection, tariff programming, alarms management, clock 

synchronization and/or firmware update can be done remotely. 

The grid operators/DSO obtain several advantages from smart metering systems, such as: 

¶ Faster identification of location and restoration time as with smart meters the DSO 

automatically knows where the power is out and can dispatch crews to restore it without 

having to wait for customers complaints.  

¶ Better detection of technical and non-technical losses due to better information of the low 

voltage distribution network and the alarms incorporated on the meters 
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¶ Grid voltage and phase monitoring 

¶ Optimization of the distribution network due to better knowledge of it. 

To end up, smart metering systems offers additional benefits for governments as it helps to 

reach energy saving & efficiency targets, improve the security of supply and ease free market 

processes.  
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7. Advances in Smart Metering Technologies and Systems 

7.1. Developments in Smart Metering Technology 

7.1.1 Introduction 

2009 has seen considerable developments in smart metering technology.  This has resulted from 

¶ Improvements in technology arising from the practical experience of early implementations 

and general innovation. 

¶ Regulatory and market driven developments such as the Commission mandates on 

standards for smart metering. 

¶ Growing recognition that smart metering actually is a key implementing measure for other 

important developments; increasingly smart metering is being absorbed into smart grids 

initiatives. 

¶ The opportunities for energy savings related to smart metering are increasingly being 

exploited by companies looking who have developed energy displays and energy saving 

services based on smart homes technology.    

These drivers can be seen acting in each of the following sections where we examine individual 

technology aspects.  Pleasingly, from the viewpoint of ESMA, these drivers match the main 

thrusts of the various recommendations and reports coming from the ESMA project.  This annual 

report, however, will limit itself to those areas that are directly relevant to energy savings and 

other social benefits; it does not claim to be a comprehensive review of all developments in smart 

metering technology. 

7.1.2 Overview 

What can also be detected is growing confidence in the market opportunity. The 3
rd

 Energy 

Package
37

 announced by the European Commission commits member states to roll out smart 

meters to at least 80%  of customers by 2020 who are deemed to have a positive cost benefit 

result.  In the UK, the Government has committed to a roll out of 47 million smart meters, 

supported by announcements from individual energy companies. British Gas announced that it 

would be rolling out smart meters to its 15.5 million customers.  Their announcement also gave a 

first indication of the employment implications; they are setting up a new smart meter business 

unit that will employ 2600 people by 2012
38

.         
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A report by Pike Research
39

 forecasts global installation of smart meters of 250 million by 2015.  

The report goes on to say that Europe is currently the leading region in smart meter deployment 

but the US will take over by 2015 when 55% of their meters will be ósmartô.  There is support for 

this conclusion in a report from the Federal Energy Regulatory Commission
40

 that estimates that 

there are likely to be 80 million smart meters installed in support of demand response 

programmes in the US by 2019 with an upper estimate of 141 million meters.  

7.1.3 Meters 

As well as evolution in electricity meter deigns, there have been important developments in gas 

and water smart meters. These meters are designed to integrate with smart meter systems and 

contain features needed for this application.  One example is from Sentec has launched a smart 

water meter incorporating the Sterling meter core
41

.  This meter has very low power consumption 

allowing long battery life and detects very low flow rates allowing it to detect water leaks.  Elster 

Metering has introduced a similar product under the SmartMeter brand name
42

. 

Companies have also been extending smart functionality to existing products; Itron has launched 

the EnergyPoint.netÊ system that utilises the smart metering communication network to allow 

customers to use the internet to recharge their meter
43

. 

It might also be noted that there is evidence of customer unquiet when faced with new metering.  

In San Francisco, PG&E is facing claims of overcharging after the installation of smart meters and 

are carrying out a review.  Regardless of the facts, a lesson learnt from this is be prepared to 

carry out such an exercise as such complaints can be expected.  Meter operators should ensure 

that there are well established processes for checking meter accuracy.       

                                                   

39
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7.2. Advances in data transmission technologies 

As the number of trials and full implementation grows there is increasing practical experience 

form these.  A key issue has been the performance of the communications networks.  Some 

reports have been published, most notably a report from Energy Australia
44

.   This report 

reviewed the performance a number of competing communications systems.  The performance of 

these systems varied considerably, for PLC systems, the cost per month of meter 

communications varied from $1.37 - $0.32 depending on the system.   Some systems had read 

reliabilities as low as 60% whilst others were operating at >95%.  These results are more 

interesting as a starting point.  As companies build experience of operating their systems, they 

also identify improvements addressing specific weaknesses.  An example of this is the PLC 

communications system developed by Endesa.  In their case a low voltage network can be 

supplied by a number of LV transformers, switched as required.  Such a topology makes the 

mapping between a meter and concentrator uncertain.  Endesaôs system overcomes this by 

allowing the concentrator to discover meters on its network and the meters have identifying 

codes, so that the system can reassign meter pathways dynamically.  

Also related to PLC, there is a need to raise data rates and reliability to support more demanding 

services and to support smart grid communications.  Sagem and ERDF have developed an IPv6 

based system
45

 that uses a new form of PLC and increases the performance and bandwidth 

available.   

Another notable development in communication has been the progress of wireless mesh 

networks.  It had been previously assumed that these networks worked poorly in Europe, 

compared to the US, where they are widely used.  The Gothenburg ZigBee smart metering 

system
46

 used the ZigBee wireless network for communications outside the home.  Following this 

success, a number of companies have been developing other mesh technologies in Europe. A 

similar ZigBee system has been used in the UK as part of the UK Energy Demand Reduction 

Trials.  Other approaches include Meshnet
47

, who have implemented a number of systems in 

Finland and Sweden and is an IP based system, operating at 896 MHz.  The company Smart 

Dutch b.v.
48

 has also been developing and trialing wireless mesh networks in the Netherlands.  
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In the US, where utilities have different commercial models, there are examples of smart metering 

and smart grids being based on fiber optic networks.
49

 It is unlikely that such integrated schemes 

could be offered in Europe, owing to the different regulatory domains for utilities and telecoms.  

However, the UK government has noted the possible link between its home broadband policy
50

 

and smart metering.     

7.3. Advance in data processing technologies 

7.3.1 Interoperability 

Interoperability and standards development has been a major activity in 2009 in response to 

regulatory and market demands for interoperable smart meter systems.   

Commission Mandate 441 

On the 12
th
 March 2009 the Commission issued a mandate to the European Standards 

Organisations (CEN, CENELEC, ETSI) to develop harmonised standards to support smart 

metering
51

. The mandate required the ESOs to carry out two tasks; dealing with wide area 

communications and smart meter functionality. To oversee the work programme the ESOs set up 

a Smart Metering Coordination Group (SM-CG) with a wide ranging membership from 

stakeholder groups.  The work teams have produced an initial report on the two topics
52

.  This 

document presents a thorough review of the current situation regarding standards for smart 

metering and identifies gaps in coverage that require to be addressed. The report allocates 

responsibility for progressing the standards development to the appropriate standardisation 

committees and sets an achievable timetable. 

In order to support the development of new standards the SM-CG working groups are developing 

óuse casesô which define the functions that any system or component being standardised should 

perform. For instance, one use case would be to allow a approved remote operator to adjust a 

thermostat or other appropriate device within a customerôs home.  Although the use case 
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description is relatively simple it allows a complex set of standards to be developed to fulfil all of 

the operations necessary to carry out this task.  At the same time, it allows standards developers 

to see what is outside their scope, substantially reducing the development time of a standard. 

From an óESMAô and energy savings perspective, it is important to ensure that the use cases 

needed for this application are included in the list passed to the standards bodies. 

Open Meter Project 

In parallel with the work linked to Mandate M/441, there has been considerable activity around 

the Open Meter Project
53

. This is a collaborative project funded as part of the Commissionôs FP7 

programme.  The project covers similar topics as the Mandate, has similar objectives and is 

closely aligned to the Mandate programme. However, the Open Meter project has a wide 

stakeholder involvement and is well supported by utilities.  This allows it to address a number of 

key technical issues in greater depth and to increase confidence in the practical performance and 

interoperability of smart metering systems.  This confidence will be a key requirement for any 

major roll out of smart metering in Europe.  

Other Developments 

¶ Teams are hard at work filling the gaps identified n the various studies.  Cenelec TC 294 has 

launched a programme to extend the M-Bus protocol to wireless communications and an 

industry team is mapping the DLMS data set to the ZigBee protocol.   

¶ A number of protocols that have been developed are being established as óOpen Standardsô.  

An example is the ENEL/Endesa SITRED protocol which is going to be established as an 

open protocol.      

¶ In the US the National Institute of Standards and Technology (NIST) has set out a roadmap 

for smart grid interoperability, covering similar ground the Mandate M/441 for metering but 

also extending to a wider range of smart grid functions
54

.   Given that, for metering, the US 

and Europe are likely to base their systems on incompatible standards (ANSI and DLMS 

respectively) it seem that there will be little scope for a common approach.  However, as 

many of the largest vendors are active in both markets, solutions are likely to be similar. 

¶ Moving beyond the standards development phase to practical implementation, three major 

meter manufacturers; Iskraemeco, Itron and Landis+Gyr, have developed IDIS (Interoperable 

Device Interface Specifications)
55

 This allows the manufacturers to verify that their products 
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are interchangeable and utilities can purchase from all the vendors confident that the meters 

will work together.  Such certification schemes are likely to grow as vendors seek to provide 

their customers with confidence in the performance of the meters that they purchase.  The 

Prime Project
56

 has announced similar work related to proving the interoperability of power 

line communications equipment. 

Security 

The importance of security to smart metering and has been widely recognised in 2009 and a 

number of initiatives have been launched.  ESMIG has reviewed the issue and In the US the 

NIST has published a security strategy for the development of a comprehensive approach to 

securing the security of the smart grid
57

. Also the Advanced Metering Infrastructure Security Task 

Force has released its first set of AMI system security requirements. New security hardware is 

being launched as well, such as the SEL-3620 Ethernet Security Gateway, developed with US 

Government support. The North American Electric Reliability Corporation (NERC) is leading a 

programme of risk assessments for cyber security related to smart grids.  They have also revised 

their eight cyber security standards
58

.  

7.3.2 Smart Homes and Smart Grids 

2009 has seen a considerable surge of interest and activity in smart grids. Many countries in 

Europe have announced programmes and a European Smart Grids Forum has been 

established
59

 bringing together stakeholders, including ESMIG
60

, representing smart meter 

vendors. In the US, there is a very active programme supported by the government and 

coordinated by NIST
61

.  Smart metering and demand management are clearly identified as key 

topics.  This also reflects growing interest in the integration of electric vehicle charging (and 

possibly storage) into the smart grid.  

Smart grids are often closely linked to smart homes developments.  One of the key aims of smart 

grids programmes is to improve the resilience and efficiency of the grid by managing demand.  
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This is closely linked to smart metering and also to smart homes.  Utilities are keen to develop 

ways to control the energy loads of their customers.  To some extent this can be done by relying 

on customers to respond to price signals but there is more confidence in an automated response.  

Fortunately, home automation is a well developed technology and utilities are using existing 

protocols and systems.  The key requirement for this is establishing a home area communication 

network (HAN) and linking to the key energy related appliances.   

The proposed European smart meter functionality
62

 includes provision for remote control of home 

appliances.  The UK Governmentôs smart meter functionality includes a requirement for such 

functionality and recent reports suggest that of 100 million smart meters being installed around 

the world, half will have HAN chips and support home automation
63

.  It is clear that this 

represents an enormous opportunity, both to save energy and to sell products. 

There have been many developments during 2009 aimed at making this a practical proposition. 

A key issues for utilities is that they do not want to have to deal with the multiplicity of HAN 

protocols.  Their desire is simply to send a common control signal to their customer and be 

confident that the customerôs appliances respond correctly.  To enable this a new group has been 

established, U-SNAP
64

 standing for Utility Smart Network Access Port.  This group has developed 

a serial interface port that utilities can fit to their meters and which provided a bridge between the 

utility and  the local HAN system.  It allows the utility to send a high level command signal to their 

customer that will be converted at the meter into the correct format for the local protocol (such as 

ZigBee, Z-Wave, KNX, LonWorks etc.).  U-SNAP is talking to European utilities about transferring 

the technology to European market; whether this happens or not, it is very likely that some 

system with similar functionality will be introduced. 

Linked to this development a number of companies have announced new smart appliances 

designed to connect to the HAN and the smart grid.  Whirlpool in the US has announced a project 

to develop such smart dryers
65

. Again in the US, GE, which already has a smart appliance range, 

has announced an agreement with Tendril to integrate GE appliances into Tendrilôs smart energy 
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home networks
66

. Subsequently, GE invested in Tendril, indicating their interest in the market 

sector.  Similarly, Echelon and Eaton announced that Eaton will integrate Echelonôs Networked 

Energy Services system into its smart products with a view to introduce products into the 

European market
67

.  Also, KNX, one of the major home automation ecosystems has incorporated 

the Open Meter System Specification, integrating smart grid and smart homes functionalities.  A 

steady increase in the number of devices designed to connect to the various HAN protocols can 

also be seen.    

One related and notable trend has been the extension of computer systems to embrace the 

requirement of the smart grid.  Amongst others, the companies eMeter
68

, EnergyICT
69

,Netinium
70

 

and Telvent
71

 have all promoted software suites designed to support the smart grid.  All of these 

integrate the smart meter functionality into a broader smart grids functionality. 

7.4. Customer feedback and displays - applications development 

This has been, and continues to be, a very active area for technology development.  It is 

clear that a number of different options are being explored and these have been set out 

below. There is some evidence that there is growing agreement on the minimum 

desirable and essential features of displays.  A report from the UK Energy Savings Trust 

has presented findings on this72.  This report concludes that customers want very simple 

displays with a direct, analogue read out of the financial cost of the energy being used. 

More complex data, such as daily demand profile, is desired but should be accessed via 

a button press.  Such displays are increasingly evident.  

It is not intended here to list all the devices that have been developed but rather to pick 

those that illustrate different approached or novel features.  All of the different designs 

and approaches have been summarised in Table 7-1.  First, though, key developments in 

the various approaches are examined. 
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7.4.1 Consumption feedback via internet access 

There is a growing number of web sites being provided by energy suppliers to allow consumption 

feedback of remotely read data.  This can at best  be day behind data and no better resolution 

than 15 minutes or such interval.  There seems little development in these sites and the 

presentation beyond that made available by the Danish Electricity Savings Trust my-Home
73

. 

Perhaps more of significance from the point of view of the internet is the launch by Microsoft and 

Google of consumption feedback applications.  These can in fact present data collected from 

local, real time meters, but they do require access to a computer to view.       

7.4.2 Displays linked to meter data 

This area is showing the greatest growth as developers recognize the opportunities presented by  

the major national smart meter roll outs and develop links to meter vendors and energy suppliers.  

2009 has seen a steady improvement and refinement of displays with the development of a basic 

entry level display and, at the same time, the development of higher specification models 

providing greater levels of functionality.  As has been mentioned in Section xxx a number of these 

displays are now linked to other energy services, such as the thermostat or home appliances. 

EcoMeter 

The EcoMeter is now in widespread use and has been subject to continual development by L&G. 

It still retains a digital display but the overall design is much simplified compared to the earlier 

design.  

  

Figure 7-1 EcoMeter 
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PowerPlayer, The Netherlands 

As with the EcoMeter, the PowerPlayer has been further developed in preparation for the roll out 

of smart metering in the Netherlands.  The development of the design now features a dominant 

analogue display showing the instantaneous power consumption or cost with other displays 

accessible via the menu. 

 

Figure 7-2 PowerPlayer 

 

Control4 

The Control4product, which has been developed in the US,  is notable because it has been 

developed by a company specialising in home automation systems and the smart metering 

element has been added into the home automation range.  The control features extend across 

home media, smart control and smart metering.  This results in a product that combines a wide 

range of home control features and makes the display especially rich in functionality.     
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Figure 7-3 Control4 

 

 

Tendril Insight 

Tendril has added a ZigBee wireless connection to their display and a remotely controlled 

thermostat.      

 

Figure 7-4 Tendril Insight 


