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Executive Summary
The CER has worked with industry stakeholders to produce a detailed costbenefit analysis (CBA) on a number of options for the national rollout of smart
meters in the Irish electricity market. This CBA delivers a robust economic
assessment of all the long-term costs and benefits to the market and the
individual consumer (residential and SME) of a national electricity smart metering
rollout. The analysis indicates that the rollout of smart metering has the potential
to provide a positive net benefit to the Irish electricity market and consumers. The
publication of this report is a major milestone in the CER’s Smart Metering
project, and a key deliverable in the completion of Phase 1. The findings from the
CBA will provide a rich source of information which will be used to inform energy
policy decisions in Ireland relating to smart metering enabled initiatives such as
time of use tariffs, more detailed and frequent billing, in-home displays and
prepayment metering.

i. Background to the CBA
Smart meters are the next generation of meters, which can replace existing
electro-mechanical meters and offer a range of benefits for both the individual
electricity and gas consumer and for the electricity and gas systems in general.
The implementation of a smart metering system encompasses more than just
metering. It is essentially a hybrid technology consisting of three high level layers;
physical meters and associated devices, communications layer covering data
transport and communications network management, IT systems which manage
the data, applications, and services.
At the core of a smart metering system is a more sophisticated digital metering
unit. It records customers’ actual use of electricity/gas over short intervals (e.g.
every 30 minutes). These meters are connected by a communications system to
the network company / meter data collector providing the operator with
automated, up-to-date information on the amounts of electricity/gas used by
customers. From a technical perspective, access to this information provides
opportunities to reduce network operation costs, including reduced costs of
visiting customer premises to manually read the meter and carrying out any
necessary connections and disconnections. There are also savings due to
reductions in technical losses and theft.
The data collected from smart meters can also be used by electricity and gas
suppliers, subject to data protection requirements, to deliver useful information to
their customers regarding their electricity and gas consumption and costs. In
particular, the installation of smart metering will allow electricity suppliers to
create innovative pricing arrangements that can be offered to customers to
support the efficient use of electricity, such as time-of-use electricity tariffs. This
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is where the price of electricity varies at different times of the day to reflect the
changes in the costs of producing electricity. This will allow customers to manage
their consumption of electricity in line with price movements and demand
patterns.
Smart meters can facilitate improving energy efficiency by empowering
consumers with more detailed, accurate, and timely information regarding their
energy consumption and costs, thus helping consumers reduce any unnecessary
energy usage and shift any discretionary electricity usage away from peak
consumption times. The benefits of smart metering are recognised internationally
and there are a number of key EU legislative instruments promoting smart
metering to ensure that customers are properly informed of actual electricity
consumption and costs frequently enough to enable them to regulate their
electricity consumption.
In particular the 3rd Package requires that Member States “..shall ensure the
implementation of intelligent metering systems that shall assist the active
participation of consumers in the electricity supply market. The implementation of
those metering systems may be subject to an economic assessment of all the
long-term costs and benefits to the market and the individual consumer or which
form of intelligent metering is economically reasonable and cost-effective and
which timeframe is feasible for their distribution.” While much work is underway at
a European level in the development of technical standards and guidelines of
good practice, the status of smart metering for electricity and gas in Europe is still
diverse and changing at a rapid pace.
In March 2007 the Commission for Energy Regulation (CER) issued a Demand
Side Management and Smart Metering Consultation Paper (CER/07/038)1 in
which the case for providing domestic and small business customers with time of
use (ToU) electricity prices and smart metering arrangements was made. This
was followed in November 2007 with the publication by the CER of an
information paper, Smart Metering - The Next Step in Implementation
(CER/07/198)2, which outlined a proposed framework in which the future scope of
smart metering arrangements can be established.
Following on from the conclusions reached in the smart metering information
paper CER/07/198 the CER established the Smart Metering Project Phase 1 in
late 2007 with the objective of setting up and running smart metering trials and
assessing their costs and benefits, which will inform decisions relating to the full
rollout of an optimally designed universal National Smart Metering Plan.

1

www.cer.ie/en/electricity-retail-market-current-consultations.aspx?article=01b6318d-3876-4630-8bb5f54fb368be16
2
www.cer.ie/en/electricity-retail-market-current-consultations.aspx?article=01b6318d-3876-4630-8bb5f54fb368be16

4

Electricity Smart Metering Cost-Benefit Analysis

CER/11/080c

In order to draw on the experience and expertise of the electricity and gas market
a Steering Group and a Working Group was established by the CER for the
Smart Metering Project Phase 1. Both groups are chaired by the CER and
consist of representatives from the Department of Communications, Energy and
Natural Resources (DCENR), Sustainable Energy Authority of Ireland (SEAI), the
Northern Ireland Authority for Utility Regulation (NIAUR) and Irish Gas and
Electricity Industry Participants. The Economic and Social Research Institute
(ESRI) were engaged by the CER to partner delivery of the cost-benefit analysis.

Customer Behaviour
Trials Findings Report
(CER/11/080a)

Technology Trials
Findings Report
(CER/11/080b)

Cost-Benefit Analysis
Report
(CER/11/080c)

This CBA is a key deliverable of Phase 1 of the CER Smart Metering Project. It
draws information from other key Phase 1 deliverables which are published
alongside it i.e. the Electricity Customer Behaviour Trials (CBT) Findings Report
(CER/11/080a) and the Electricity Technology Trials Findings Report
(CER/11/080b).
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The electricity customer behaviour trials are among the largest and most
statistically robust smart metering behavioural trials conducted
internationally to date and thus provide a wealth of insightful information
on the impact of smart metering enabled initiatives on electricity
consumers. The CBT looked at the measureable reduction in customer
demand achievable through the use of smart meters in combination with
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time of use tariffs and a number of information stimuli (i.e. detailed billing
on a bi-monthly and monthly frequency, in-home displays, an overall load
reduction (OLR) incentive and Web access).


The technology trials looked at a range of metering functionality and
communications technology options in order to assess their performance,
and enable learning and better understanding of the risks that would be
associated with a national electricity smart metering rollout.

This suite of reports is intended to inform the Commission for Energy Regulation
(CER), the Department of Communications, Energy and Natural Resources
(DCENR), and stakeholders of the possible merits of providing smart electricity
meters to residential and SME customers in Ireland. In addition, the CBA should
help cast light on the relative attractiveness of various design options for
implementation of smart meters and the main sources of risk associated with a
rollout. The scope of the three reports covers all electricity residential consumers
and all small-to-medium enterprises or SMEs (electricity non-profile meter
businesses).

ii. Approach to the CBA
For the purposes of compiling the CBA, ESB Networks and suppliers were
requested by the CER to provide smart metering related costs and benefits in
accordance with the national smart metering high level design and
implementation assumptions, which had been developed by the CER via the
Smart Metering Project industry forums and a public consultation process. The
CER reviewed and validated the submitted costs and benefits, including an audit
by a contracted independent third party.
Some sources of costs and benefits are more amenable to quantification than
others, so the analysis is divided between “quantifiable” and “qualitative” sources
of costs and benefits. To place some structure on the analysis of the quantifiable
elements, costs and benefits are also divided into rough categories by source:
networks, suppliers, generation, and consumers (residential and SME). The
validated network and supplier related costs and benefits were then inputted into
a CBA model developed by the Economic and Social Research Institute (ESRI).
Results from the customer behaviour trials (CER/11/080a) were also inputted into
this CBA model in order to derive the usage-related benefits and to help derive
the generation-related benefits.
The cost-benefit analysis assesses the broad societal costs and benefits of
implementing smart metering rather than the private costs and benefits to any
given subset of affected parties. The CBT Findings Report (CER/11/080a) does
illustrate some distributional effects arising from a move to time of use charging
for electricity. There may also be distributional effects along the value chain, for
6
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example transfers of welfare between suppliers and customers, but to economise
on the time required for this analysis such effects have not been modelled.
The CER identified 12 high level smart metering national rollout options. The
overall attractiveness of each option is identified for the quantifiable costs and
benefits by computing the net present value (NPV) of the project in 2011, taking
into account predicted cash flows from 2011-2032. However, these results make
up only part of the assessment. Particularly on the benefits side, there are
important possible future developments that might give rise to significant changes
in the value of having smart meters in place but are difficult to quantify at this
stage, including facilitation of increased renewable generation, electric vehicles
and ‘smart grids’. These developments are discussed in a separate section on
qualitative benefits and costs.

iii. Key Findings of the CBA
Overall Results from Quantifiable Analysis


The estimated total net present values (NPVs) for the 12 main national
electricity smart metering rollout options analysed are generally positive, and
often substantially so (see Table 11 and Figure 9 below):



These positive NPVs remain strong under a range of sensitivity analyses
carried out.



If these results were borne out in an actual deployment of smart metering, the
project would bring about substantial net benefits for Ireland in comparison
with the base case (counterfactual) scenario.
Table 10: Total NPV by option

Option
Option 1
Option 2
Option 3
Option 4
Option 5
Option 6
Option 7
Option 8
Option 9
Option 10
Option 11
Option 12
7

Billing
baseline
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly

Billing
scenario
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly
Monthly

Comm’s
PLC-RF
PLC-RF
PLC-RF
PLC-GPRS
PLC-GPRS
PLC-GPRS
GPRS
GPRS
GPRS
PLC-RF
PLC-GPRS
GPRS

IHD
N
Y
N
N
Y
N
N
Y
N
N
N
N

Total NPV
(€m)
174
170
26
135
131
-13
-33
-37
-181
282
242
74
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Figure 9: Total NPV (€m) by options 1-12

Communications Technology (wide area network)


Power line carrier (PLC) / Radio frequency (RF) communications shows
higher net benefits than the other technologies examined, although the
difference to PLC / GPRS may depend upon the value of key parameter
assumptions.



The attractiveness of GPRS communications depends heavily on the
assumed cost of network services. It also depends, to a lesser extent, on the
perceived need to future-proof the communications technology in the meter to
continue work on mobile operator general purpose commercial networks until
2032.

Informational Stimuli


Bi-monthly billing with no in-home display (IHD) consistently exhibits the
highest total NPV, but the margin is only €4m compared to the next best
option (bi-monthly billing with an IHD) under Tariff A.



The relative merits of different informational stimuli proved to be quite
sensitive to the CBT tariff band chosen, with IHDs showing a substantial
reduction in NPV under Tariff B and monthly billing showing a big increase
(see Figure 15 below).
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This suggests that one should be cautious in basing decisions about the
choice of stimulus in a rollout on the estimates of quantifiable benefits alone.

Figure 15: Summary Comparison of NPVs for Informational Stimuli by ToU Tariffs A and B
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Bi-monthly billing & IHD
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Sensitivity Analyses


Important sources of variation in estimated NPVs arose from assumptions
about the expected pattern of residential demand response, the level of
additional billing system OPEX by suppliers and network costs such as the
costs of meters, meter installation and IHDs.



Most other sensitivity tests on network cost items showed modest effects,



The project’s viability does not appear to be particularly sensitive to the
assumed discount rate of 4%.



The results of the main sensitivity tests are depicted in Figure 13 below.

9
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Figure 13: Impact of Sensitivity Tests 1-11 on NPVs (€m)

Societal Benefits from reduced emissions of greenhouse gases


By the end of the CBA period, we estimate CO2 emissions at 100,000110,000 Tonnes below baseline each year and annual SO2 emission to be
lower by 117-129 Tonnes. Figure 8 below illustrates graphically the total CO2
emissions reductions by each option.



The value of CO2 emissions is assumed already to be included in electricity
prices, so it is not added into the savings estimates in quantifiable analysis.
Figure 8: Total CO2 emissions reductions (000 Tonnes) by Options 1-12
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Qualitative Benefits


There are a number of potential costs and benefits from a national rollout of
electricity smart metering that are very difficult to put a robust quantifiable
estimate on and therefore they have been excluded from the quantifiable
analysis and are only described qualitatively.



These qualitative benefits include facilitation of and/or synergies with a ‘smart
grid’ implementation, micro generation, electric vehicles, gas smart metering
and water smart metering.



Generally, these exclusions reflect the conservative approach taken to the
quantifiable CBA, which tends towards a likely underestimation of the
potential benefits from a national electricity smart metering rollout.

iv. Next Steps
The rollout of smart meters represents a major national infrastructure project and
the publication of this report is one of the defining milestones in its delivery.
Given the scale of investment required to deliver smart metering, a thorough and
robust analysis is required to substantiate any rollout decision. This CBA, which
concludes a positive net benefit for electricity consumers, will facilitate the further
development of the Smart Metering Project. The next steps for the project are
outlined in the Smart Metering Information Paper 4 (CER/11/080) which
accompanies this CBA report. The CER appreciates the significant contribution of
all stakeholders that have been involved in compiling this CBA and the other
reports and looks forward to their ongoing involvement in the next steps for the
Smart Metering Project.
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1.0 Introduction
1.1 The Commission for Energy Regulation
The Commission for Energy Regulation (‘the CER’) is the independent body
responsible for overseeing the regulation of Ireland's electricity and gas sectors.
The CER was initially established and granted regulatory powers over the
electricity market under the Electricity Regulation Act 1999. The enactment of the
Gas (Interim) (Regulation) Act 2002 expanded the CER’s jurisdiction to include
regulation of the natural gas market, while the Energy (Miscellaneous Provisions)
Act 2006 granted the CER powers to regulate electrical contractors with respect
to safety, to regulate natural gas undertakings involved in the transmission,
distribution, storage, supply and shipping of gas and to regulate natural gas
installers with respect to safety. The Electricity Regulation Amendment (SEM) Act
2007 outlined the CER’s functions in relation to the Single Electricity Market
(SEM) for the island of Ireland. This market is regulated by the CER and the
Northern Ireland Authority for Utility Regulation (NIAUR). The CER is working to
ensure that consumers benefit from regulation and the introduction of competition
in the energy sector.

1.2 Purpose of This Paper
The purpose of this paper is to outline and describe in detail the results of the
cost-benefit analysis (CBA) for a national rollout of electricity smart metering in
Ireland. The scope of the CBA covers all electricity residential consumers and all
small-to-medium enterprises or SMEs (electricity non-profile meter businesses).
This CBA delivers a robust economic assessment of all the long-term costs and
benefits to the market and the individual consumer of a national electricity smart
metering rollout and will inform decisions to be made regarding the rollout of
smart metering in Ireland. The findings from the CBA provide a rich source of
information which will be used to inform energy policy decisions in Ireland relating
to smart metering enabled initiatives such as time of use tariffs, more detailed
and frequent billing, in-home displays and prepayment metering.
This CBA is a key deliverable of Phase 1 of the CER Smart Metering Project. It
draws upon other key Phase 1 deliverables which are published alongside it i.e.
the Electricity Customer Behaviour Trial Findings Report (CER/11/080a) and the
Electricity Technology Trials Findings Report (CER/11/080b). It should be noted
that, for the purposes of compiling the CBA, ESB Networks and suppliers were
requested by the CER to provide smart metering related costs and benefits in
accordance with the national smart metering high level design and
implementation assumptions which had been developed by the CER via the
18
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Smart Metering Project industry forums and a public consultation process (refer
to section 2.2 for further details). The CER reviewed and validated these costs
and benefits, including an audit by a contracted independent third party.

Customer Behaviour
Trials Findings Report
(CER/11/080a)

Technology Trials
Findings Report
(CER/11/080b)

Cost-Benefit Analysis
Report
(CER/11/080c)

1.3 Acknowledgements
The Smart Metering Project is a collaborative project managed by the
Commission for Energy Regulation (CER) with the support of multiple energy
industry stakeholders. The cost-benefit analysis for a national electricity smart
metering rollout Ireland is a robust and detailed document which will inform future
decisions relating to smart metering and associated energy policy in Ireland. The
CER would like to acknowledge and commend the valuable contributions made
by the following organisations involved in successfully developing the Irish smart
metering cost-benefit analysis to such a high standard:
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iterations of data inputs through their CBA model and reported on the
results.
ESB Networks provided the network operator related cost and benefit
inputs to the CBA model.
Airtricity, Bord Gáis Energy and Electric Ireland3 provided the supplier
related cost and benefit inputs to the CBA model.
Frontier Economics which was contracted to assist the CER with a
validation check on the network and supplier submitted costs and benefits.

Finally, the assumptions for the high level design and implementation of a
national smart metering rollout that underpin this CBA were set after taking into
account the feedback received from responses received to the CER’s two
consultations on the topic during 2010/11 (CER/10/082 and CER/10/197). The
CER would like to thank all parties that contributed responses and attended the
associated public consultation workshops.

1.4 Approach to Analysis
This paper is intended to inform the CER, the Department of Communications,
Energy and Natural Resources (DCENR), and stakeholders of the possible
merits of providing smart electricity meters to residential and SME customers in
Ireland. In addition, the analysis should help cast light on the relative
attractiveness of various design options for implementation of smart meters and
the main sources of risk associated with a rollout. Some sources of costs and
benefits are more amenable to quantification than others, so we divide the
analysis between “quantifiable” and “qualitative” sources of costs and benefits.
To place some structure on the analysis of the quantifiable elements, we also
divide costs and benefits into rough categories by source: networks, suppliers,
generation, and consumers (residential and SME). There are many points at
which activity we have allocated to one category influences costs or benefits
arising in another category. Nevertheless, we consider it helpful to group the
results in this way for the purpose of exposition. Where the allocation of costs
and benefits among these categories overlap we have made some decisions to
allocate those costs and benefits so as to prevent double counting.
The cost-benefit analysis assesses the broad societal costs and benefits of
implementing smart metering rather than the private costs and benefits to any
given subset of affected parties. The CBT Findings Report (CER/11/080a) does
illustrate some distributional effects arising from a move to time of use charging
for electricity. There may also be distributional effects along the value chain, for
3

As per the decision on the Roadmap for Deregulation (CER/10/058), a criterion for deregulation is the
provision of a satisfactory commitment to re-brand. ESB Customer Supply and ESB Independent Energy
have now commenced their re-branding process with the launch of their new name, Electric Ireland. As is
fitting, the CER will henceforth adopt this name in all its publications.
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example transfers of welfare between suppliers and customers, but to economise
on the time required for this analysis we have not attempted to model such
effects.
The overall attractiveness of each option is identified for the quantifiable costs
and benefits by computing the net present value of the project in 2011, taking into
account predicted cash flows from 2011-2032. However, these results make up
only part of the assessment. Particularly on the benefits side, there are important
possible future developments that might give rise to significant changes in the
value of having smart meters in place but are difficult to quantify at this stage,
including facilitation of increased renewable generation, electric vehicles and
smart grids. We discuss some of these developments in a separate section on
qualitative benefits and costs.

1.5

Background Information

1.5.1 What is Smart Metering?
“An intelligent metering system or ‘smart meter’ is an electronic device that can
measure the consumption of energy, adding more information than a
conventional meter, and can transmit data using a form of electronic
communication. A key feature of a smart meter is the ability to provide bidirectional communication between the consumer and supplier/operator. It should
also promote services that facilitate energy efficiency within the home. The move
from old, isolated and static metering devices towards new smart/active devices
is an important issue for competition in energy markets. The implementation of
smart meters is an essential first step towards the implementation of smart
grids.”4
It is important to note that ‘smart metering’ encompasses more than just the
meter itself. Smart metering should be viewed as a system rather than a single
device. It is essentially a hybrid technology consisting of three high level layers:




Physical meters and associated devices
Communications layer covering data transport and communications
network management
IT systems which manage the data, applications and services

The following diagram (Figure 1) illustrates the general structure of a smart
metering system.

4

Commission staff working paper - interpretative note on directive 2009/72/EC concerning common rules for
the internal market in electricity and directive 2009/73/EC concerning common rules for the internal market
in natural gas - retail markets - 22 January 2010 (Pg 7)
http://ec.europa.eu/energy/gas_electricity/interpretative_notes/doc/implementation_notes/2010_01_21_retail
_markets.pdf
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Figure 1: General structure of a smart metering system
(Source: Figure 6, ERGEG Status Review of Regulatory Aspects of Smart Metering5)

Smart meters are the next generation of meters, which can replace existing
electro-mechanical meters and offer a range of benefits for both the individual
electricity and gas consumer and for the electricity and gas systems in general.
The existing standard mechanical meter records the total amount of
electricity/gas used over time. These meters are read manually and the
information is sent to the network company and then used to calculate customer
bills. If a meter reader does not have access to the customer’s meter, estimated
consumption information (or a reading provided by the customer) is used to
calculate the bill. If the estimated consumption is higher or lower than the actual
meter read, this is corrected for when the meter is next read by the customer or
the meter reader.
A smart meter is much more sophisticated. It records customers’ actual use of
electricity/gas over short intervals (e.g. every 30 minutes). These meters are
connected by a communications system to the network company / meter data
collector providing the operator with automated, up-to-date information on the
amounts of electricity/gas used by customers. Access to this information provides
opportunities to reduce network operation costs, including reduced costs of
visiting customer premises to manually read the meter and carrying out any
necessary connections and disconnections. There are also savings due to
reductions in technical losses and theft.
The data collected from smart meters can be used by electricity and gas
suppliers, subject to data protection requirements, to deliver useful information to
their customers regarding their electricity and gas consumption and costs. In
particular, the installation of smart metering will allow electricity suppliers to
create innovative pricing arrangements that can be offered to customers to
support the efficient use of electricity, such as time-of-use electricity tariffs. This
is where the price of electricity varies at different times of the day to reflect the
changes in the costs of producing electricity. This will allow customers to manage

5

Ref: E09-RMF-17-03 www.energyregulators.eu/portal/page/portal/EER_HOME/EER_PUBLICATIONS/CEER_ERGEG_PAPERS/Customers/T
ab/E09-RMF-17-03_SmartMetering-SR_19-Oct-09.pdf
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their consumption of electricity in line with price movements and demand
patterns.
Smart meters can facilitate improving energy efficiency by empowering
consumers with more detailed, accurate and timely information regarding their
energy consumption and costs, thus helping consumers reduce any unnecessary
energy usage and shift any discretionary electricity usage away from peak
consumption times.

1.5.2 EU Legislation
There are a number of key EU legislative instruments promoting smart metering,
which include:
a)

Third Legislative Package for Further Liberalisation of the Electricity
and Gas Markets 6

The 3rd Package contains provisions regarding intelligent metering systems, with
the aim of better informing customers of their consumption and helping to
increase awareness of energy consumption. The implementation of those
metering systems may be subject to an economic assessment of all the longterm costs and benefits to the market and the individual consumer or of which
form of intelligent metering is economically reasonable and cost-effective and
which timeframe is feasible for their installation.
The general principle is that consumers must have access to their consumption
data. National Regulatory Authorities (NRAs) must ensure access to customer
consumption data, and the existence of a nationwide harmonised format for
consumption data and a process for suppliers and consumers to access the data
must be defined.
Intelligent metering systems are promoted twice in the Directives: first, with the
aim to promote energy efficiency and demand side management measures;
second, with the aim to ensure active participation of consumers in the market.
Different provisions apply for electricity and for gas – details below. There are
also a number of EU Interpretive Notes which cover smart metering published on
these directives.
i) Electricity - Directive 2009/72/EC (Annex 1) 7
This directive states that:
1. (i) [Member States shall ensure that customers] are properly informed of
actual electricity consumption and costs frequently enough to enable them
to regulate their electricity consumption’
6
7

http://ec.europa.eu/energy/gas_electricity/third_legislative_package_en.htm
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009L0072:EN:NOT
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2. ‘Member States shall ensure the implementation of intelligent metering
systems that shall assist the active participation of consumers in the
electricity supply market. The implementation of those metering systems
may be subject to an economic assessment of all the long-term costs and
benefits to the market and the individual consumer or which form of
intelligent metering is economically reasonable and cost-effective and
which timeframe is feasible for their distribution.
Such assessment shall take place by 3 September 2012’.
Subject to that assessment, Member States or any competent authority
they designate shall prepare a timetable with a target of up to 10 years for
the implementation of intelligent metering systems.
Where roll-out of smart meters is assessed positively, at least 80 % of
consumers shall be equipped with intelligent metering systems by 2020.
An EU Retail Markets Interpretive Note8 on Electricity Directive 2009/72/EC
highlights a European Commission Declaration9 which clarifies that:
“It is understood that in the case no economic assessment of the longterm costs and benefits is made, at least 80% of all consumers have to be
equipped with intelligent metering systems by 2020.”
ii) Gas - Directive 2009/73/EC (Annex 1)10
This directive states that:
1. (i) [Member States shall ensure that customers] are properly informed of
actual gas consumption and costs frequently enough to enable them to
regulate their own gas consumption.
2. Member States shall ensure the implementation of intelligent metering
systems that shall assist the active participation of consumers in the gas
supply market. The implementation of those metering systems may be
subject to an economic assessment of all the long-term costs and benefits
to the market and the individual consumer or which form of intelligent
metering is economically reasonable and cost-effective and which
timeframe is feasible for their distribution.
8

Commission staff working paper - interpretative note on directive 2009/72/EC concerning
common rules for the internal market in electricity and directive 2009/73/EC concerning common
rules for the internal market in natural gas - retail markets - 22 January 2010
http://ec.europa.eu/energy/gas_electricity/interpretative_notes/doc/implementation_notes/2010_0
1_21_retail_markets.pdf
9
Council document 10814/09 ADD 1 REV 1
http://register.consilium.europa.eu/pdf/en/09/st10/st10814-ad01re03.en09.pdf
10

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009L0073:EN:NOT
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Such assessment shall take place by 3 September 2012.
Subject to that assessment, Member States or any competent authority
they designate, shall prepare a timetable for the implementation of
intelligent metering systems.
b)

Directive 2006/32/EC - Energy End-use Efficiency and Energy
Services11
It has been estimated that EU energy consumption is around 20% higher than
can be justified on economic grounds. This has led to the view that there is a
large potential for unrealised economic energy savings which can be realised
through energy services and other end-use efficiency measures. In pursuit of this
objective the European Commission adopted EU Directive EC 2006/32 on 5th
April 2006. Article 13 of this Directive requires that:
“Member states shall ensure that, in so far as is technically possible,
financially reasonable and proportionate in relation to the potential energy
savings, final customers for electricity … are provided with competitively
priced individual meters that accurately reflect the final customer’s actual
energy consumption and that provide information on actual time of use”
“Appropriate information shall be made available with the bill to provide
final customers with a comprehensive account of energy costs. Billing on
the basis of actual energy consumption shall be performed frequently
enough to enable customers to regulate their own energy consumption”.
c)
Directive 2005/89/EC – Security of Supply12
This Directive specifies that member states may encourage “the adoption of realtime demand management technologies, such as advanced metering systems” to
maintain balance between electricity demand and supply.
d)
Directive 2004/22/EC - Measuring Instruments13
The Directive 2004/22/EC of the European Parliament and of the Council of 31
March 2004 on measuring instruments (MID) establishes the requirements that
measurement devices and systems have to satisfy before being put on the
market and/or put into use. Each measuring instrument must meet the essential
11

Article 13 of DIRECTIVE 2006/32/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 5
April 2006 on energy end-use efficiency and energy services and repealing Council Directive 93/76/EEC
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:114:0064:0064:en:pdf
12
Article 5 (2.d.) of DIRECTIVE 2005/89/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 18 January 2006 concerning measures to safeguard security of electricity supply and infrastructure
investment www.energy.eu/directives/l_03320060204en00220027.pdf
13
DIRECTIVE 2004/22/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 31 March 2004
on measuring instruments http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:135:0001:0080:EN:PDF
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requirements (laid down in Annex I of the Directive) and in the relevant
instrument-specific Annex.

1.5.3 EU Initiatives
There are currently a number of EU coordinated smart metering initiatives
underway which include:


On 8th February 2011 ERGEG published its final Guidelines of Good
Practice (GGP) on Regulatory Aspects of Smart Metering for Electricity
and Gas (E10-RMF-23-03)14. These final recommendations aim to provide
guidance regarding the European Commission’s 3rd Energy Package
provisions on the installation of intelligent metering systems for electricity
and gas, focusing on customer services, roll-out of smart meters, costbenefit analysis and data security and integrity.



European Standards Organisations are progressing Mandate M/44115 for
the development of an open architecture for utility meters involving
communication protocols and functionalities enabling interoperability. The
Mandate has the general objective to highlight or to harmonise European
standards that will enable interoperability of utility meters (water, gas,
electricity, heat), which can then improve the means by which customers’
awareness of actual consumption can be raised in order to allow timely
adaptation to their demands. According to Mandate M/441, the
implementation of this provision requires the definition of new
functionalities for smart meters – in addition to those in the Measuring
Instruments Directive (MID)16, and as stated by the European Commission
in the Mandate M/441.



The Open Meter Project17 began in January 2009 with the main objective
to specify a comprehensive set of open and public standards for advanced
metering infrastructure (AMI), supporting electricity, gas, water and heat
metering. This project is due to conclude in June 2011.



In January 2010 a Task Force on Smart Grids18 was launched whose
mission is to advice the European Commission on policy and regulatory
directions at European level and to coordinate the first steps towards the
implementation of smart grids under the provision of the 3rd Package. The
initial duration of the Task Force is 20 months, to May 2011.

14

ERGEG final Guidelines of Good Practice (GGP) on Regulatory Aspects of Smart Metering for Electricity
and Gas (E10-RMF-23-03) http://www.energyregulators.eu/portal/page/portal/EER_HOME/EER_PUBLICATIONS/CEER_ERGEG_PAPERS/Guidelines%
20of%20Good%20Practice/Other/E10-RMF-29-05_GGP_SM_8-Feb-2011.pdf
15
Mandate M/441 http://www.openmeter.com/documents/m441en.pdf
16
Directive 2004/22/EC of the European Parliament and of the Council of 31 March 2004 on measuring
instruments http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32004L0022:en:NOT
17

Open Meter Project http://www.openmeter.com/

18

Smart Grids Task Force http://ec.europa.eu/energy/gas_electricity/smartgrids/taskforce_en.htm
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1.5.4 Smart Metering Rollout Status in Europe
The status of smart metering for electricity and gas in Europe is diverse and
changing at a rapid pace.
The last publicly available official report on the status of each country is the
ERGEG Summary of Member State experiences on cost benefit analysis (CBA)
of smart meters published 2nd February 201119 but this document focuses on
smart metering cost-benefit analysis (CBA) development rather than specific
meter rollout status. The table below is an excerpt from this report and it indicates
that, out of the 24 member states that responded to the ERGEG survey, as of 1st
January 2011 eleven had completed an electricity CBA and six had completed a
gas CBA.

Figure 2: Status of Smart Metering CBA Development in EU Member States
(Source: Page 2, ERGEG Summary of Member State experiences on cost benefit analysis (CBA)
of smart meters published 2nd February 2011)

The ERGEG Status review on regulatory aspects of smart metering report,
published October 200920 is still the last publicly available official report on the
19

Summary of Member State experiences on cost benefit analysis (CBA) of smart meters 2 February 2011
http://www.energyregulators.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTATIONS
/CUSTOMERS/Smart%20metering/CD/C11-RMC-44-03_CBA%20SM_2-Feb-2011.pdf
20
E09-RMF-17-03 ERGEG Status review on regulatory aspects of smart metering as of May 2009
www.energyregulators.eu/portal/page/portal/EER_HOME/EER_PUBLICATIONS/CEER_ERGEG_PAPERS/Customers/T
ab/E09-RMF-17-03_SmartMetering-SR_19-Oct-09.pdf
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status of each country regarding trials and rollouts of smart metering. Because of
the fast pace of development in the area of smart metering it should be noted that
the national situations which are reflected in the status review may no longer
provide a complete and accurate picture of the national situations.




Generally in electricity only two countries have undertaken a large scale
meter installation programme for customers - these early adopters are
Italy and Sweden with full roll-outs. In addition, some other countries have
decided to undertake a large scale rollout of smart meters, such as Britain
which mandated a national roll-out of smart electricity and gas meters.21.
Other countries are considering roll-out plans with some undertaking smart
metering trials to inform their decisions.
In gas, there are fewer uptakes of smart meters, with Italy and Britain
having planned roll-outs, while a small number of countries are discussing
the possibility.

The ERGEG Status review on regulatory aspects of smart metering report also
found that the most important policy objectives for supporting and encouraging a
roll-out of smart meters in both electricity and gas are energy efficiency, peak
load management and more frequent meter readings.

1.5.5 Smart Metering Progress in Ireland
1.5.5.1 Government Policy and Legislation
The National Smart Metering Plan is a key Government priority in the context of
enabling the development of a Smart Grid, facilitating more efficient use of
energy and underpinning smart and sustainable economic growth.
The importance of Smart Metering within the Government’s energy policy, and
indeed within its wider economic strategy, reflects the fact that, at EU level,
Smart Metering is seen as a critical tool in managing energy demand in the
interests of consumers and businesses.
On 22nd December 2009, the Energy Services Directive (Directive 2006/32/EC)
was transposed into Irish law under the European Communities (Energy End Use
Efficiency and Energy Services) Regulations 2009, Statutory Instrument No.
542 of 200922. These Regulations also amend the Electricity Regulation Act 1999
to allow the Commission for Energy Regulation to place requirements on energy
undertakings in relation to informative billing.
.
“(5) The Commission may, by direction under subsection (1), require an
energy undertaking to do any or all of the following—
21
22

www.decc.gov.uk/en/content/cms/what_we_do/consumers/smart_meters/smart_meters.aspx
www.attorneygeneral.ie/esi/2009/B27331.pdf

28

Electricity Smart Metering Cost-Benefit Analysis

CER/11/080c

(a) provide bills to its final customers, based on actual energy use, at such
frequency as may be specified by the Commission to enable those
customers to regulate their own energy consumption in a timely
manner,...”
In May 2009 the first National Energy Efficiency Action Plan (NEEAP)23 was
adopted in line with EU requirements. The first NEEAP set out the key targets to
met in order to achieve our 2020 commitments, including Action 33:
“We will encourage more energy efficient behaviour by householders
through the introduction of smart meters”.
The second NEEAP, due to be published in June 2011, will reiterate the
importance of smart metering as a key tool for realising long term energy demand
management objectives.
1.5.5.2 CER Smart Metering Project
In March 2007 the Commission for Energy Regulation (CER) issued a Demand
Side Management and Smart Metering Consultation Paper (CER/07/038)24 in
which the case for providing domestic and small business customers with timeof-day electricity prices and smart metering arrangements was made. This was
followed in November 2007 with the publication by the CER of an information
paper, Smart Metering - The Next Step in Implementation (CER/07/198)25, which
outlined a proposed framework in which the future scope of smart metering
arrangements can be established.
Following on from the conclusions reached in the smart metering information
paper CER/07/198 the CER established the Smart Metering Project Phase 1 in
late 2007 with the objective of setting up and running smart metering trials and
assessing their costs and benefits, which will inform decisions relating to the full
rollout of an optimally designed universal National Smart Metering Plan.
In order to draw on the experience and expertise of the electricity and gas market
a Steering Group and a Working Group was established by the CER for the
Smart Metering Project Phase 1. Both groups are chaired by the CER and
consist of representatives from the Department of Communications, Energy and
Natural Resources (DCENR), Sustainable Energy Authority of Ireland (SEAI), the
Northern Ireland Authority for Utility Regulation (NIAUR) and Irish Gas and
Electricity Industry Participants.

23

Chapter 07 – Residential Sector, Page 79
www.dcenr.gov.ie/Energy/Energy+Efficiency+and+Affordability+Division/National+Energy+Efficiency+Action
+Plan.htm
24
www.cer.ie/en/electricity-retail-market-current-consultations.aspx?article=01b6318d-3876-4630-8bb5f54fb368be16
25
www.cer.ie/en/electricity-retail-market-current-consultations.aspx?article=01b6318d-3876-4630-8bb5f54fb368be16
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Figure 3: Smart Metering Project Phase 1 – Overview of Participants

To achieve its objectives the Smart Metering Working Group was divided into
four Work Streams each focusing on separate aspects of the Smart Metering
Project Phase 1:


Networks: Technical design and rollout of Smart Metering infrastructure.
Lead: ESB Networks (electricity) and Bord Gáis Networks (gas).



Customer Behaviour: Mainly focusing on the design and implementation
of all aspects of the customer behavioural trials, including participant
selection, communications and analysis of results.
Lead: Sustainable Energy Authority of Ireland (SEAI).



Tariffs: Mainly focusing on design of Tariffs (Time of Use) and
development of a Prepayment Market Model.
Lead: Electric Ireland.



Billing / Data: Mainly focusing on data flows from the Smart Metering
infrastructure to Suppliers for customer behaviour trial billing options.
Lead: Bord Gáis Energy Supply.

The CER was responsible for undertaking a Smart Metering Cost-Benefit
Analysis (CBA), which is published alongside the CBT report, and worked with
the Economic and Social Research Institute (ESRI) in this regard. As part of this
work, the CER identified all information requirements for a CBA, the parties
30
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responsible for providing such information and coordinated the transfer of the
required information to the ESRI for their modelling. The CER also arranged for
an independent audit of the supplier and network operator cost and benefits
included in the CBA, which was conducted by Frontier Economics.

Smart Metering
Steering Group
CER

Smart Metering
Working Group
CER

Tariffs
Work Stream

Billing–Data
Work Stream

Networks
Work Stream

Customer
Behaviour
Work Stream

Figure 4: Smart Metering Project Phase 1 – Governance Structure

The key deliverables of the Smart Metering Project Phase 1 are depicted below:

Smart
Metering
Project

Procure &
Start-Up

Technology
Trials

Customer
Behaviour
Trials

Residential

Prepayment
Market
Model

Micro
Generation
Analysis

Cost Benefit
Analysis

SMEs

Figure 5: Smart Metering Project Phase 1 – High-Level Work Breakdown Structure (WBS)

Overall, project progress has been very positive with all key milestones having
been achieved. The main highlights to date have been the:
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Completion of the electricity technology trials in September 2010, the
detailed report of which is published alongside this CBA report.



Completion of the electricity customer behaviour trials (CBT) for residential
and SME customers in December 2010 and completion of associated
analysis and reporting in April 2011, the detailed report of which is
published alongside this CBA report.
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Completion of the ‘smart prepayment’ trial in February 2011, the findings
of which are included in the CBT report.



Initiation of the gas customer behaviour trials (CBT) for residential and
SME customers which will complete in May 2011. Associated analysis and
reporting is due to be completed by September 2011.



Completion of the electricity cost-benefit analysis in April 2011. An
addendum to the CBA for gas is due to be completed by September 2011.

Further detailed information on the CER Smart Metering Project and its progress
to date is available via the consultation papers and information papers that have
been
published
on
www.cer.ie/en/information-centre-reports-andpublications.aspx.






Consultation Paper 2 – CER/10/197 – 11th November 2010
Consultation Paper 1 – CER/10/082 – 11th June 2010
Information Paper 3 - CER/09/186 - 7th December 2009
Information Paper 2 - CER/09/118 - 31st July 2009
Information Paper 1 - CER/09/024 - 6th February 2009

Other CER publications on at this same Website location relating to smart
metering which may be of interest are:






Approved Smart Metering CBTs Gas Tariff – published 1st April 2010
Approved Smart Metering CBTs Electricity Time of Use (TOU) Tariffs –
original published 2nd October 2009 and renewed 7th September 2010
Arrangements for Micro Generation Decision and Response to Comments
Received (CER/07/208) – 20th Nov 2007
Smart Metering - The Next Step in Implementation (CER/07/198) – 5th Nov
2007
Demand Side Management and Smart Metering Consultation Paper
(CER/07/038) - March 2007

1.6 Structure of This Paper
This paper details the results of the cost-benefit analysis (CBA) for a national
rollout of electricity smart metering in Ireland. It is structured in the following
manner:
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Section 3.0 outlines the quantifiable costs and benefits included in the
CBA for electricity suppliers.
Section 4.0 outlines the quantifiable costs and benefits included in the
CBA for residential and SME customers.
Section 5.0 outlines the quantifiable costs and benefits included in the
CBA for electricity generation.
Section 6.0 outlines the results of the cost-benefit analysis for quantifiable
effects.
Section 7.0 outlines other potential costs and benefits which were not
included in the quantifiable effects but are described on a qualitative basis.
Section 8.0 outlines the conclusions and next steps.
Appendix A outlines a glossary and acronyms used in this paper.
Appendix B outlines the summary NPV results tables for all options
tested and all sensitivity analyses carried out.
Appendix C provides further details of the assumptions used in the CBA.

1.7 Commenting on This Paper
This paper is provided as an information source on the results of the cost-benefit
analysis (CBA) for a national rollout of electricity smart metering in Ireland. Any
queries or comments on its contents can be forwarded, preferably in electronic
format, to:
Gary Martin
Commission for Energy Regulation,
The Exchange, Belgard Square North,
Tallaght,
Dublin 24.
E-mail: gmartin@cer.ie
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2.0 Quantifiable Costs and Benefits for Networks
2.1 Introduction
A key component of the cost-benefit analysis (CBA) of a national electricity smart
metering rollout is the distribution network operator related costs and benefits. In
Ireland ESB Networks is the sole entity responsible for owning and managing the
electricity distribution network and it is licensed and regulated by the CER. Part of
ESB Network’s remit is the installation, maintenance and ownership of all
electricity metering assets. It is also responsible for the collection of data from the
meters and meter operation. A move to smart metering would fundamentally
change this part of ESB Network’s functions. Thus, for the purposes of compiling
the CBA, ESB Networks were requested by the CER to provide smart metering
related costs and benefits in accordance with the national smart metering high
level design and implementation assumptions which had been developed by the
CER via the Smart Metering Project industry forums and a public consultation
process.
The methodology used to derive the network operator costs and benefits required
ESB Networks to provide detailed spreadsheets of its costs and benefits under a
number of national smart metering rollout scenarios and also under two
counterfactual scenarios (i.e. non-smart metering business-as-usual scenarios).
These detailed spreadsheets provided by ESB Networks were reviewed and
validated, via a number of iterations, by the CER and also by independent
consultants Frontier Economics.

2.2 High Level Design and Implementation Assumptions
In order to derive the network operator based costs and benefits associated with
a national electricity smart metering rollout a number of assumptions regarding
the high level solution design and implementation approach were made. These
assumptions were developed by the CER via the Smart Metering Project industry
forums and finalised via a public consultation process which started in June 2010
and concluded in January 2011. www.cer.ie The consultation papers and
associated responses received are available on www.cer.ie :





Responses to Consultation Paper 2 – CER/11/033 – 18th February 2011
Consultation Paper 2 – CER/10/197 – 11th November 2010
Responses to Consultation Paper 1 CER/10/161 – 9th September 2010
Consultation Paper 1 – CER/10/082 – 11th June 2010

The final high level design and implementation assumptions that were used in
this CBA are the same as were laid out in the Consultation Paper 2
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(CER/10/197). After taking into account the feedback received from respondents
to this consultation the CER did not see any reason to change any of the
assumptions underpinning the CBA outlined in the paper. CER/10/197 detailed
the national smart metering rollout assumptions regarding:
 Functionality and performance requirements.
 High
level overview of system architecture (including meter,
communications layer and back-end IT systems).
 Implementation approach and timetable.
The following sub-sections give an overview of the key assumptions made in
each of these areas that underpin the network operator costs and benefits in the
CBA.

2.2.1 Functionality and Performance Requirements Assumptions
The assumed benefits in the CBA are based on the functionality and
performance level being provided from the smart metering system implemented.
In summary, the assumed functionality for the system is:
Daily collection of:
 Half-hourly profile and register data
 Import and export data to facilitate measurement of export data (for micro
generators).
 Events such as power outages, meter events and tamper alerts
On demand execution of:
 Remote de-energisation and re-energisation
 Ad hoc meter reads
 Reconfiguration of meter parameters
 Remote firmware upgrade
Support smart network capabilities through;
 Voltage / Power quality monitoring

2.2.2 High Level Overview of the System Architecture Assumptions
Smart metering is a hybrid technology consisting of three high level layers:
• Physical meters and associated devices
• Communications layer
• IT systems which manage the data, applications and services
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Figure 6: General structure of a smart metering system
(Source: Figure 6, ERGEG Status Review of Regulatory Aspects of Smart Metering26)

Meter
The meter is assumed to have the functionality as outlined in the consultation
process. In summary these requirements include:












Half-hourly profile data
Limited Range of Standard time of use (ToU) registers
Import and export data measurement and watt-less energy measured
Voltage / Power quality monitoring
Remotely operable embedded switch for de/re-energisation (single phase
meters only)
Load limiting capability
Firmware upgradeable
Strong Encryption
Ability to store data on meter for agreed period of time
Life of meter typically 15-20 years

The assumption for the purposes on the CBA is that any incremental costs
associated with the local communications interface, also known as the home
area network (HAN), will be addressed separately.
Communications Layer
The communications layer is the area where a considerable number of
challenges lie, and as a result this was a key focus of the technology trials. The
immaturity of smart metering technology is reflected in the fact that the currently
available technologies all have issues for the communications layer. These
issues are described in detail in the Technology Trials Findings Report
(CER/11/080b).
Where power line carrier (PLC) meets the performance and functional
requirements is generally seen as the system with the lowest total cost of
ownership, however outside of towns and cities its implementation cost is
prohibitive. Uniquely in Europe one third of our customers live in rural areas
26

Ref: E09-RMF-17-03 www.energyregulators.eu/portal/page/portal/EER_HOME/EER_PUBLICATIONS/CEER_ERGEG_PAPERS/Customers/T
ab/E09-RMF-17-03_SmartMetering-SR_19-Oct-09.pdf

36

Electricity Smart Metering Cost-Benefit Analysis

CER/11/080c

which are uneconomic for PLC. These rural customers will require a wireless
solution. Such wireless solutions are generally either based on utility local area
network (LAN) based solutions in the licence exempt spectrum area or using
public mobile wireless infrastructure like GPRS/3G. As the latter is a ubiquitous
wireless technology it is also modeled for all customers in one of the scenarios. A
wireless LAN solution for rural customers based in current licence exempt
spectrum is also modeled. As a result we have looked at three high level rollout
scenarios involving differing combinations of these families of communications
technologies.
IT Systems
There are a number of IT systems that ESB Networks need to be implemented in
order to roll out smart meter. These include head end data collection systems,
meter data management system, SAP and market systems upgrades, hub
upgrade and deployment management system.









Head End IT systems are necessary to manage communications with the
meters and the communications infrastructure itself.
At the core of the smart metering IT infrastructure is the Meter Data
Management System it is the permanent repository for data. It accepts
data and events, processing it, and passes it to other systems. It also
processes the data in terms of validation, estimation and editing.
SAP-ERP is the system which is used for meter management, meter
operations, data collection, MRSO operations and the generation of all this
information for the electricity market. This will require major software
enhancements to handle new smart metering processes and new smart
metering functionality.
Web Portal will provide secure direct access for customers to their daily
consumption data. Suppliers could also have secure access to the
detailed consumption data of their customers via this route (subject to data
protection requirements).
Given the unique scale and issues associated with smart metering
systems will be required to manage meter deployment, materials and
logistics.

2.2.3 Implementation Approach and Timetable Assumptions
Smart metering is a complex and large programme. A large programme team will
have to be established to ensure the delivery of the programme. The overall
programme is assumed to be seven years long, with a number of stages and will
require a programme office for the duration. This is modeled in the CBA. There
are a number of key stages in the programme.
These stages include:
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Design and Procurement
This stage involves detailed definition of requirements, design, planning and
specification. This will then be followed by an extensive procurement and
selection process for all parts of the smart metering system. It is assumed that
the work will commence at mid-2011 and ramp up and finish in Q4 2012.
Test, Installation and Pre-deployment
This stage involves detailed design with the solution selected. It will be followed
by a major testing programme for the meters and communications technologies.
Also required will be delivery the new IT systems and upgrading of existing IT
systems. End-to-end testing and installation of a block of smart meters for the
purpose of soak testing will be the last part of this stage. It is assumed that this
work will start in Q1 2013 and finish Q2 2014.
Full Deployment
Deployment stage is the stage in the project where meters are installed. It is
assumed that this work commences in Q3 2014 and continues to end of 2017.
Scope of Activities includes establish organization, systems and processes to
manage full rollout. The actual rollout of meters and communications
infrastructure will take place. In addition there will be ongoing enhancements to
the IT systems. This reflects the fact that that the systems are likely to have been
implemented on a release basis. This stage will include scaling down of manual
meter reading activities and processes and the establishment of all the new
business processes around smart meters. It will finish with the mop up of
problematic and no access installations.

2.3 Smart Metering Rollout Scenarios – Cost Elements
This section outlines and describes the key network operator related cost
elements included in the smart metering rollout scenarios of the CBA. These are
broken down into the following broad categories:




Capital Costs
Operational Costs
In-Home Display (IHD) Related Costs

2.3.1 Capital Costs
2.3.1.1 Smart Meters
PLC Based Meters
The meter capital costs for a PLC based meter being used in the CBA is €75 for
a single phase and €105 for a three phase meter. This cost estimate from ESB
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Networks is based on applying a 20% discount on the typical prices submitted for
the pilot. It is also consistent with the range of prices that we indicated from a
number of the larger metering vendors. It is assumed that enhanced PLC will not
lead to any increase in the costs. Frontier found that these values were consisted
with the recent CBA carried out in the Netherlands assuming that a volume
discount can be achieved.
Wireless Mesh Based Meters
The meter capital costs for a RF based meter being used in the CBA is €85 for a
single phase and €115 for a three phase meter. This cost estimate form ESB
Networks is based on applying a 20% discount on the typical prices submitted for
the pilot. It is also consistent with the range of prices that were indicated from a
number of the larger vendors.
GPRS/3G Meters
The meter capital cost for a GPRS/3G meter is €100 for a single phase meter
and €110 for a three phase meter. A GPRS/3G modem is included in the
business case in order to reduce the technology obsolescence risk. This cost
estimate from is based on applying a 20% discount on the typical prices
submitted for the pilot for GPRS based meter. We have added an additional €10
to allow for additional 3G technology in the meter. It is also consistent with the
range of prices that were indicated from a number of the larger metering and
communications vendors.
A sensitivity analysis is run for a higher cost option (€120 single phase meter and
€130 three phase meter) which includes 4G LTE (Long Term Evolution)
capability in the meter as a means of future proofing the solution and thus
avoiding a visit to upgrade the communications module during the meter lifetime.
2.3.1.2 Installation
Urban installation costs are estimated as €48. This includes gaining access
around half the homes where the meter is indoors. Frontier found that this value
was in the general cost range from €32 in the GB to €64 in The Netherlands
business case. A revisit rate of 4% is assumed due to access issues. This is
inline with both the CBA for The Netherlands and Hungary.
Because of the extra travelling time involved both to sites and between sites in
rural areas ESB Networks estimate that the installation costs here will increase to
€72. This includes gaining access around half the homes where the meter is
indoors. A revisit rate of 4% is assumed due to access issues. The install rate for
SME is €110 euro based on assuming that 90% of these customers have
indoors and many of these meters will have assess issues – materials stored at
meter etc. In addition 50% have a three phase meter with a further 10% having a
CT connected meter, which require more work. A significant portion of these will
have to be done at extra cost outside normal working day.
39

Electricity Smart Metering Cost-Benefit Analysis

CER/11/080c

2.3.1.3 Resolution of Technical Issues at Installation
During the CBT over 4000 reports on the state of the meter interface at the
premises were recorded. Based on these reports ESB Networks estimates that
in order to enable installation and operation of the smart meters additional work
to resolve technical issues will have to be undertaken in 3-5% of all premises.
This work includes replacement of missing meter box doors, upgrading of wiring
from meter to the customers distribution board, relocation of meter,
amalgamation of multi-metering arrangements and resolution of other technical
and safety issues encounters at the technical interface. ESB Networks estimates
the cost of work, some of which will be on the customer’s side of the meter at
approximately €30m or €12 per installation.
.
2.3.1.4 Communications Infrastructure
PLC LAN
This solution is only being modelled for customers in towns and cities. In the case
of urban customers there will be one concentrator per medium voltage
substation. For a full rollout in the region of 40,000 concentrators would cover
urban residential and SME customers. 20,000 of these concentrators would be
on poles which require extra equipment for pole mounting. The cost of the data
concentrator, its installation and commissioning is assumed in the range of €880.
With an average of 44 meters per concentrator this gives us €20 per customer.
The Costs are based on applying a discount to the technologies and prices
received for the trial. In addition they are within the range of costs included in the
both the CBA for The Netherlands on Swedish rollout. It is also assumed for the
purpose of the CBA that the WAN communications module is assumed as
GPRS. In addition we are also assuming that this module will be replaced once in
the lifetime of the data concentrator.
Wireless LAN
Based on the experience of the wireless mesh trial using currently exempt
licence spectrum for rural customers, ESB Networks assume that by using 10
repeaters each data collector could service 150 customers in rural areas. Mesh
collectors tend to be significantly more expensive than data concentrators. In
addition to installing the data collectors a significant number of repeaters will also
be needed. Apart from the installation and commissioning of data collectors, retuning visits will also have to be included to help decide on the sites for the
repeaters. The cost of the data collector its installation and commissioning,
providing and fitting 10 repeaters (on poles) and the re-tuning visits normally
associated with such a wireless mesh network could be in the order of €6000 per
data collector block or approximately €40 per customer. The Costs are based on
experience in the trials, discussions with communication and metering vendors
and applying a discount to the technologies and prices received for the trial. It is
also assumed for the purpose of the CBA that the WAN communications module
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is assumed as GPRS. In addition we are also assuming that this module will be
replaced once in the lifetime of the data concentrator.
2.3.1.5 IT Systems
There are a number of IT systems that ESB Networks need to be implemented in
order to roll out smart meter. These include head end data collection systems,
meter data management system, SAP and Market system upgrades, hub
upgrade and deployment management system.
Head End Systems
This is the system and software to manage the communications infrastructure
and reliable two way communications with the smart meter. It also includes the
Routers, Firewalls, Radius Appliances, security and head end servers required to
connect Data Concentrators and GPRS meters to the Head End systems. The
head end systems also include Security Crypto-Servers for Key Management
and intermediate Storage. The costs associated with implementing each head
end will also include relevant licences, hardware costs and both the vendors and
business’s implementation costs. The cost included in the cost benefit analyses
is €4.6m. Given the uncertainty associated with licence costs a sensitivity
analysis is also run using the lower cost of €3.9m.
Meter Data Management System
This is at the core of the smart metering IT infrastructure. It is the permanent
repository for data. It accepts data and events, processing it, and passes it to
other systems. It also processes the data in terms of validation, estimation and
editing. Where required it will also include aggregation of profile data into time of
use buckets. Interface Servers implement the protocols and services to allow the
MDMS to communicate with the various Head Ends. The Profile Data itself is
stored in databases with fast processing capability. The costs associated with
implementing an MDMS will include relevant licences, hardware costs and both
the vendors and business’s implementation costs. Server hardware and storage
infrastructure will be a significant component of the solution given the scale of
data processing and storage associated with smart metering. Cost included in the
cost benefit analyses is €11.4m. Given the uncertainty associated with vendor
support costs a sensitivity analysis is run using the lower bound, €9.4m, and
upper bound, €12.4m, of a range of MDMS costs.
SAP
SAP-ERP is the system which is used by ESB Networks for meter management,
meter operations, data collection, MRSO operations and the generation and
management of all this information for the electricity market. This will require
major software enhancements to handle new smart metering processes and new
smart metering functionality. This upgrade will be a significant undertaking with a
major testing programme required. In addition integration with the meter data
management system will also have to be achieved. Cost included in the CBA is
€6.5m
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Web Portal
This system will provide the customer with online direct and secure access to all
their detailed consumption data. Suppliers, as authorised by their customers,
could also pull the detailed profile data that they need through this portal. The full
extent of the functionality of the portal has yet to be decided. This portal could
also provide a means for customers to register IHDs and other HAN devices.
There are also examples from other implementations where the portal is used as
the channel to take and manage the transfer of pricing, demand response and
other messaging from suppliers to meter and beyond. The costs associated with
such a portal include implementation and will be driven by the functionality. A
range of costs from €600k to €8m have been quoted associated with various
portal implementations. For the purpose of the CBA a figure of €2m will be used.
Security Systems
The security of the system will be built in by design from day one. Security will be
a key issue at all stages of the project. Processes, components and applications
that do not meet the rigorous security standards to be applied for the full roll out
will not be accepted. Therefore as security is an intrinsic part of all aspects of the
smart metering system and processes and is generally be included in the cost of
these systems in the CBA, there will be some additional specific applications and
hardware necessary to support security.
These systems include crypto servers, PKI, Key management and AAA as well
as specific security implementation support. For the purpose of the CBA a figure
of €350k is used.
Deployment Logistics and Materials Management
Given the unique scale and issues associated with smart metering systems will
be required to manage meter deployment, materials and logistics. System may
be required to facilitate packaging of work and visualisation of progress. Testing
and certification of meters will also have to be supported by this system. The
costs for this activity and systems are €4.5m.
2.3.1.6 Programme and Project Management
Overall Programme Management
Smart metering is a complex and large programme. A large programme team will
have to be established to ensure the delivery of the programme. The overall
programme is assumed to be seven years long, with a number of stages and will
require a programme office for the duration. The costs for both the programme
and various stages of the project were estimated by ESB Networks and
compared by Frontier against costs from other similar smart metering
programmes particularly those in Australia. In the review the costs worked out as
being in the upper part of the range. The costs included in the CBA are those
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estimated by ESB Networks. The programme itself can be broken down into a
number of stages with defined sets of activities.
These stages include:
Design and Procurement
This stage involves detailed definition of requirements, design, planning and
specification. This will then be followed by an extensive procurement and
selection process for all parts of the smart metering system. It is assumed that
the work will commence at mid-2011 and ramp up and finish in Q4 2012.
Test, Installation and Pre-deployment
This stage involves detailed design with the solution selected. It will be followed
by a major testing programme for the meters and communications technologies.
This stage also includes delivery of the MDMS and upgrades to existing IT
systems. End-end testing and installation of a block of smart meters for the
purpose of soak testing will be the last part of this stage. It is assumed that this
work will start in Q1 2013 and finish Q2 2014.
Full Deployment
Deployment stage is the stage in the project where meters are installed. It is
assumed that this work commences in Q3 2014 and continues to end of 2017.
Scope of Activities includes establish organization, systems and processes to
manage full rollout. The actual rollout of meters and communications
infrastructure will take place. In addition there will be ongoing enhancements to
the IT systems. This reflects the fact that that the systems are likely to have been
implemented on a release basis. This stage will include scaling down of manual
meter reading activities and processes and the establishment of all the new
business processes around smart meters. It will finish with the mop up of
problematic and no access installations.
Overall costs included in the CBA for project and programme management
included are assumed as follows:
Overall management of the programme
€17.4m
Design and procurement stage
€6.7m
Test installation and pre-deployment
€3.5m
Deployment
Commencement stage
€4.1 m
Full rollout stage
€21m
Total Programme and project costs

-

€51m

Given the uncertainties associated with programme and project management
costs a sensitivity analysis is run using the lower bound, €45m, and upper bound,
€58m, of a range of costs.

43

Electricity Smart Metering Cost-Benefit Analysis

CER/11/080c

2.3.2 Operational Costs
2.3.2.1 Ongoing Communications Costs
PLC Communications Infrastructure Ongoing Costs
These are composed of the cost of maintaining and repairing the
communications hardware and the data charges associated with the backhaul.
An annual replacement rate of 1.5% is assumed for the data concentrator. This
gives a typical annual cost of €464k for inclusion in the CBA. We assume there
will be a GPRS module in the concentrator for the communications back-haul.
There will be annual data charges to be paid to the associated with the backhaul
from the data concentrator. This value depends on the amount of data / number
of messages that the data concentrator has been assumed to send. Based on
the anticipated data volumes, experience from the trial and looking at the likely
range of charges from the mobile operators we assume that there will be a typical
annual data charge of €50.
RF Communications Infrastructure Ongoing Costs
For data collectors and repeaters we assume a replacement rate of 3% per
annum. This gives an annual cost of €211k. ESB Networks assume there will be
a GPRS/3G module in the collector for the communications back-haul. There will
be annual data charges to be paid associated with the backhaul from the data
collector. This value depends on the amount of data / number of messages that
the data concentrator has been assumed to send. Based on the anticipated data
volumes, experience from the trial and looking at the likely range of charges from
the mobile operators we assume that there will be a typical annual data charge of
€50.
GPRS / 3G Meter Communications Costs
For meters installed with GPRS/3G as their communications ESB Networks
estimates, based on experience with the pilot and discussion with mobile
vendors, that the annual charges could be €10. This value is more than twice the
assumption made in the GB assessment (€4.80 p.a.) However, a direct
comparison of these costs may not be possible due to potential difference both in
the functionality and in the competitive landscape for communication services in
ROI and GB. Given the uncertainty surrounding these estimates €10 was
included in the CBA with a sensitivity analysis around the lower cost of €5.
2.3.2.2 IT Annual Costs
There a number of elements of annual IT costs. These include the licence
support and enhancements for the various software packages. The annual cost
of from €2.3m to €2.6m over the life of the programme has been included in the
CBA. In addition there will be a significant amount of data to be stored. We are
allowing approx €0.7 per customer in the business case.
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2.3.2.3 Business and Networks Operations Centre
This covers the ongoing activity that will support all the new smart metering
business processes. This activity will also ensure that the smart metering
infrastructure is operating to the required performance levels on an ongoing
basis. This area will also include application support and infrastructure and data
security management. ESB Networks estimates, based on its discussions with
some utilities, a typical requirement of 1 employee per 100,000 customers based
on monthly readings to cover the business operations. Given that the team will
have to deal with daily profile data rather that monthly register reads data we
have to increase the ratio giving a requirement for about 30 employees to
manage business operations and the communications infrastructure. In addition
to this a team will be required to deliver application support, infrastructure support
and manage the security of the data and infrastructure. This could be a further
10-15 people. The costs of the operations centre not only includes the staffing of
this activity but also overhead areas such as premises, training, phone and office
IT systems etc. There will be a reduction in the resources associated with
managing the local communications infrastructure component of the solution in
the event of either a partial or full GPRS/3G rollout.
The following are the costs associated with the:
Business and Networks Operations Centre (PLC/RF)
Business and Networks Operations Centre (PLC/GPRS)
Business and Networks Operations Centre (GPRS)

€5,166,000
€4,770,000
€4,233,000

2.3.2.4 Replacement of Faulty Smart Meters
We are assuming an annual replacement rate of 1% for smart meters; this gives
a total cost of €5.7m per annum.

2.3.3 In-Home Display (IHD) Related Costs
This section considers the costs associated with the case of the provision of an in
home display for all residential customers as part of the rollout of smart meters.
In this case the following assumptions are made:
1. IHD will be provided by ESB Networks to the customer as part of the smart
meter installation process.
2. The meter will have an embedded HAN communications facility to provide
secure communications with the IHD
3. The functionality, physical design or performance requirements of the
have not yet been determined – these will have a huge impact on the cost
4. The display will be supported for one year after final installation of all
meters, currently planned as the end of 2018. Assumption is that after this
time suppliers and other third parties may provide such devices and also
the information available via the IHD would likely be available via internet
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enabled devices, such as smart phones and home computers/laptops,
which will likely become more ubiquitous within this future timeframe.
5. Extra systems functionality will have to be included to manage the IHD,
their security and to provide support. This will also be reflected in extra
testing.
6. The IHD and associated equipment will have to have power consumption
below 2.6W.
ESB Networks estimates based on its experience of the CBT, that an appropriate
IHD would cost around €40. In addition, as it is assumed that the IHD will be
paired to the meter and provided to the customer at the time of the installation,
this will increase the time at the premises.
In addition if we are to roll out IHDs we will have to provide an embedded HAN
functionality on the meter. This could cost up to €10. The IHD will also have to be
supported during the rollout and for a year after. The CBA includes and
allowance of €240k per annum during this time. We also assuming that about
1% of all IHDs will have to be replaced in the year after install. Some of them will
be replaced by posting out to customers, others will require a visit. Given that in
some cases the IHD cost will be covered by manufacturer’s warranties we are
assuming a cost of €50 per IHD replacement.
There is a great deal of uncertainty over the IHD costs as the functionality,
physical design or performance requirements of the have not yet been
determined. Frontier observed that the values quoted for IHD solutions in
international studies vary significantly. At the lower end of the spectrum, the GB
impact assessment assumed a total cost of about €19 (€17.50 for the display and
€1.50 for the HAN component). At the higher end, a recent estimate in the
Netherlands estimated the cost of the IHD (including the HAN component) at
about €60. It is important that a sensitivity analysis is carried out using the IHD
costs.
The CBA uses a sensitivity analysis range of €20.50 to €55 with an average IHD
cost of €37.50 included in the CBA.

2.4 Counterfactual Scenarios – Cost and Benefit Elements
The counterfactual scenario covers the costs that will be incurred in the event of
a rollout of smart metering not proceeding. The costs in the counterfactual are
broken into a number of groups. These groups are:
 Unsaved benefits in meter reading, meter replacement and meter
operations
 Unsaved benefits in postponing future network reinforcement
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Normal digital meters installed for new connections and specialist keypad
type meters installed for prepay

2.4.1 Meter Reading Savings Due to Smart Metering
Standard manual meter reading will no longer be required for residential
customers. However we still may have to visit the site for security/safety check
say once every 2-3 years. In addition as ESB Networks will continue to have the
cost of manually reading SME meters and the overhead associated with that
activity ESB Networks assume that smart meters will deliver 60% reduction in
PR3 costs associated with manual meter reading. In addition all the costs
associated with the residential hard to reach and long term no access sites will
be saved. The annual savings in the CBA for residential customers is €8.4m per
annum.

2.4.2 Meter Replacement Programme Saving
In the absence of a full rollout of smart meters older meters would have to be
replaced. ESB Networks has been deferring meter replacement work in recent
years in anticipation on a full rollout of smart meters. ESB Networks estimate that
the total number of meters to be replaced is 100,000 per year over the next 5
years and then approximately 2% or 43,200 per annum after that. The average
cost unit meter replacement is €115.

2.4.3 Time-Switch Replacement Programme Savings
The planned time switch replacement programme also has a Catch Up
replacement programme - reflecting fact that there has been no planned
programme during current or previous Price Review. This gives a catch up
programme of 50,000 over 5 years. Generally replacing the time-switch will also
include replacement of the meter hence the unit costs is included as €140.

2.4.4 Meter Operations and Visits to meters for Suppliers
These activities generally will be able to be done remotely once the smart meters
and infrastructure have been installed. These calls are carried out by ESB
Networks at suppliers request and are done based on the regulated schedule of
charges. They include special reads for suppliers, de-energisation and reenergisation and meter exchange for tariff changes. Based on the PR3
submission, approximately 35,000 of these transactions will be avoided with
smart meters for residential customers. This would give a typical annual saving of
€3.2m in transaction charges paid by customers or suppliers.
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2.4.5 Smarter Network Benefits
Avoided network reinforcement costs
ESB Networks estimated that based on its planned investment programme in the
sub-transmission and medium voltage outlets from those stations over the next
10 years that:
 A 1% saving in residential peak demand is worth approx €700k per
annum.
 A 1% reduction in overall residential consumption is worth just over €1m
per annum.
Savings in reduction of losses on the distribution system
The Distribution System has total losses of 8.9%. A reduction in peak demand or
overall consumption will also have an impact on these losses. If these losses are
profiled to match the time of use implemented in the CBT they are as follows.
Table 1: Distribution system losses based on CBT
(Source: ESB Networks)
Composite
Distribution
losses

Peak

Rest of Day

Night

System
8.9%

10.3%

9.4%

7.6%

Investigation of voltage complaints
The meter can monitor voltage quality. Currently when customers complain of
voltage problems ESB Networks carries out an investigation which may involve
two visits – one to install and one to remove an instrument to monitor the
customer’s voltage over a period of time. ESB Networks estimates that
approximately 3,000 such visits could be avoided each year if smart meters had
the capacity to capture voltage profiles when requires. The cost of each visit in
the business case is assumed at €90.

2.4.6 Prepayment Benefit
Smart metering system will support prepay. It is assumed that between now and
the full rollout of smart meter fuel poor customers will be based on the keypad
type device. In the absence of a smart metering rollout the number of customers
on this prepay solution would continue to grow. The cost of prepay meter, in
home unit and their installation is assumed at €169. In addition an annual charge
for support of the system of €10 per meter is included.

2.4.7 Theft Benefit
Management estimate the level of theft at 0.5%. We assume that smart meters
will overtime reduce the level of theft by 30%. This will lead to a saving of just
over €2m per annum for residential customers after the full rollout.
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2.4.8 New Connections
As the smart meter scenarios include new connections the counterfactual also
includes new connections based on digital meters. The number of new
connections projected is based on those in PR3 (Regulatory Price Review) until
2015 and then ESRI projections beyond. The cost of the metering component of
the new connection included in the CBA is €85.

2.4.9 Third Directive Implementation in the Absence of Smart Meters
If smart meters are not rolled out, the third energy directive could be interpreted
as requiring all suppliers to provide monthly billing for all customers based on
actual reads. This will mean that we have to:




Move from 4 reads per annum to 12 reads per annum per customer
Extra resources for hard to reach sites will have to be increased.
Extra resources and equipment to manage the work

This will cost an extra €18m per annum if we do not have smart meters. These
costs will kick in from 2020, which is the assumed implementation date, and is
included in three of the CBA options analysed.
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3.0 Quantifiable Costs and Benefits for Suppliers
3.1 Introduction
While the distribution network operator component of smart metering costs and
benefits is substantial in Ireland, suppliers in the electricity market will also have
to incur costs and will receive benefits resulting from a national smart metering
rollout. This section outlines these supplier related costs and benefits.
The methodology used for deriving the supplier figures was slightly different to
that used for the network operator’s costs and benefits. Supplier costs and
benefit figures were provided separately to the ESRI by Airtricity, Bord Gáis
Energy and Electric Ireland 27. Their costs and benefits were provided as a delta
on their current cost to serve models.
Each supplier was asked by the CER to provide their costs and benefits for three
different options:




Option 1: Bi-monthly billing. This option assumes a national rollout of
smart meters, while retaining the current bi-monthly billing frequency.
Option 2: Monthly billing. This option assumes a national rollout of smart
meters, while increasing billing frequency to monthly.
Option 3: No Smart Meters / Monthly billing. This option is a variant of
the counterfactual. It assumes no smart meter rollout and an increase in
billing frequency to monthly (from 2020).

The detailed spreadsheets provided by the suppliers were reviewed and
validated, via a number of iterations, by the CER (in accordance with data
confidentiality restrictions requested by some suppliers) and also by independent
consultants Frontier Economics.
The CER then agreed ‘blended’ cost to serve figures for each cost/benefit
category that were included in the final CBA, which reflected the range of
submissions from the different suppliers and the Frontier Economics
recommendations based on international experience.
It should be noted that as with the network costs and benefits, for the purposes of
compiling the CBA, suppliers were requested by the CER to provide smart
metering related costs and benefits in accordance with the national smart
metering high level design and implementation assumptions which had been
27

As per the decision on the Roadmap for Deregulation (CER/10/058), a criterion for deregulation is the
provision of a satisfactory commitment to re-brand. ESB Customer Supply and ESB Independent Energy
have now commenced their re-branding process with the launch of their new name, Electric Ireland. As is
fitting, the CER will henceforth adopt this name in all its publications.
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developed by the CER via the Smart Metering Project industry forums and a
public consultation process (refer to section 2.2 for further details).
Supplier costs and benefits have been grouped into the following categories
which are detailed in the sections that follow:












Retail enquiries and complaints benefits
Customer education and awareness campaign costs
Bill printing costs
Debt management (and working capital) benefits
Staff training costs
IT systems costs
Payment transactions costs
Supplier switching related benefits
Hedging benefits
Prepayment benefits

3.2 Retail Enquiries and Complaints
3.2.1 Option 1 (Bi-monthly Billing)
The CBA includes a reduction of €1.00 per annum per customer in the cost to
serve figure for handling customer enquiries and complaints for the bi-monthly
billing option. This reduction can mainly be attributed to the virtual elimination of
estimated bills and associated queries and complaints. However it is recognised
that the introduction of time of use tariffs and more detailed billing may initially
result in an increase in the volumes and complexity of enquiry calls, but that this
would likely not be sustained as customers soon adapt to the new tariffs and
billing.
This figure was settled on by the CER after taking into account a review by
Frontier Economics of each of the three suppliers submitted retail enquiries and
complaints figures for the bi-monthly billing Option 1 and information collated by
Frontier Economics from international smart metering CBAs:
“International estimates place the benefit from the reduction in enquiries
and complaints at around €2 p.a. The values suggested by suppliers are
lower than this. For two suppliers, the assumption is based on an
estimated reduction in calls volumes of 18%-20%. For one supplier, this
reduction was directly observed during the trial. A third supplier did not
provide further information on the basis of its calculation.
In the GB impact assessment, the reduction in call volumes was expected
to be 30%. This difference may explain the lower values chosen by Irish
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suppliers. Moreover, Irish suppliers assumed that calls would be longer
than standard customer service calls, due to tariff complexity.
For these reasons, we suggest that a benefit of €1.00 p.a. per customer is
used. We note however that this is a conservative estimate. This is
because, as customers become used to the new tariffs, the call duration
would be expected to reduce over time. Hence the actual cost reduction
could eventually be greater.”

3.2.2 Option 2 (Monthly Billing)
The CBA includes a reduction of €0.75 per annum per customer in the cost to
serve figure for handling customer enquiries and complaints for the monthly
billing option. Again, as for the Bi-monthly billing Option 1 outlined above, this
reduction can mainly be attributed to the virtual elimination of estimated bills and
associated queries and complaints, but it is recognised that the introduction of
time of use tariffs and more detailed billing may initially result in an increase in
the volumes and complexity of enquiry calls, but that this would likely not be
sustained as customers soon adapt to the new tariffs and billing. However, the
reduction for Option 2 is lower than Option 1 in order to take account of the
incremental increase in call volumes that moving from a bi-monthly billing cycle to
a monthly billing cycle would result in.

3.2.3 Option 3 (No Smart Meters / Monthly billing)
The CBA includes a reduction of €0.75 per annum per customer in the cost to
serve figure for handling customer enquiries and complaints for the monthly
billing / no smart meter option.

3.3 Customer Education and Awareness Campaign
3.3.1 Option 1 (Bi-monthly Billing) and Option 2 (Monthly Billing)
The CBA includes an incremental cost to serve figure of €1.11 per customer for
smart metering education and awareness campaign costs during the rollout. This
amounts to a total of €2.8m over the assumed four years of the smart meter
rollout (2014-17), apportioned to each year as per the percentage meter
installation rate assumptions for these years (20/30/30/20), with no further costs
incurred thereafter.
These figures were settled on by the CER after taking into account a review by
Frontier Economics of each of the three suppliers submitted customer education
and awareness campaign costs and information collated by Frontier Economics
from international smart metering CBAs:
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“The values quoted by suppliers are higher than those used
internationally. For example, in terms of international experience, the
Portuguese CBA assumed €0.78 per meter for the entire education
campaign. Based on the information that suppliers have provided, and
subsequent discussions, we would suggest a value of €1.11 per meter
during the roll-out period and no further incremental costs once the roll-out
has been completed. We note that this cost is intended to cover the
information campaign for the industry as a whole. Therefore, it should be
included in the CBA only once, to avoid double counting.”
“We would expect these [Option 2] costs to be the same as Option 1.”

3.3.2 Option 3 (No Smart Meters / Monthly billing)
In the absence of smart meters, no customer education and awareness
campaign would be required therefore zero cost is included in the CBA for this
option.

3.4 Bill Printing Costs
3.4.1 Option 1 (Bi-monthly Billing)
The CBA includes an incremental cost to serve figure of €0.06 per annum per
customer for printing six additional colour pages to be included with each bimonthly bill. These extra pages will include additional electricity consumption and
cost information for customers (including average usage graphs, historic and
peer comparison information, and hints and tips) based on the type of energy
usage statement that was trialled in the electricity customer behaviour trials.
Note, that it has been assumed for the purposes of the quantitative CBA that all
customers will receive their electricity bills, including the energy usage statement,
in paper format. The potential for future increased take-up of electronic billing (ebilling) has not been factored into these costs. The qualitative section of the CBA
deals with the rationale behind this treatment of e-billing in more detail – refer to
section 7).

3.4.2 Option 2 (Monthly Billing)
The CBA includes an incremental cost to serve figure of €3.12 per annum per
customer for printing six additional bills per annum and 12 additional colour
pages for energy usage statements to be included with each monthly bill. These
extra pages will include additional electricity consumption and cost information for
customers (including average usage graphs, historic and peer comparison
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information, and hints and tips) based on the type of energy usage statement that
was trialled in the electricity customer behaviour trials. This cost is derived from
an extra €0.50 per additional bill printed (six) plus €0.12 for the twelve additional
colour energy usage statements to be included in each of the monthly bills i.e.
twice the bi-monthly cost detailed in Section 3.4.1 above).
Note, that again it has been assumed for the purposes of the quantitative CBA
that all customers will receive their electricity bills, including the energy usage
statement, in paper format. The potential for future increased take-up of
electronic billing (e-billing) has not been factored into these costs. The qualitative
section of the CBA deals with the rationale behind this treatment of e-billing in
more detail – refer to section 7).

3.4.3 Option 3 (No Smart Meters / Monthly billing)
The CBA includes an incremental cost to serve figure of €3.00 per annum per
customer for printing six additional bills per annum (€0.50 per bill). The
assumption is that colour pages will not be required in Option 3 because colour
pages are linked to the introduction of time of use (ToU) tariffs, which would not
be introduced in the absence of smart meters. Therefore only the cost associated
with doubling the number of bills will be incurred.

3.5 Debt Management Benefits
3.5.1 Option 1 (Bi-monthly Billing) and Option 2 (Monthly Billing)
The CBA includes a benefit of €0.37 per annum per customer from an
improvement in debt management for both the bi-monthly and monthly billing
options. This benefit can mainly be attributed to the improved accuracy and
detailed content of billing information being received by customers, which should
assist them in better managing their electricity expenditure, and thus reduce debt
issues arising and associated supplier costs for management and recovery of this
debt.
This figure was settled on by the CER after taking into account a review by
Frontier Economics of each of the three suppliers submitted retail enquiries and
complaints figures for the bi-monthly billing Option 1 and information collated by
Frontier Economics from international smart metering CBAs:
“The GB impact assessment assumed that debt management benefits
would be about €2.60 per customer. This estimate was based on the fact
that more accurate energy use information should help consumers better
manage their energy expenditure, preventing large debts arising and
therefore reducing supplier costs in managing and recovering debt.
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In one case, a supplier has not identified any debt management savings
from smart meters. The other two suppliers have identified some benefits,
generated by the provision of more up-to-date information. Their estimates
are significantly lower than the value indicated in the GB Impact
Assessment. This may also be due to the fact that billing is already bimonthly in Ireland, while it is quarterly in GB. Ultimately, this assumption is
also driven by debt management costs specific to the Irish market. We
suggest using the average of the values suggested for residential
customers. For SMEs with a smart meter, the GB Impact Assessment
assumes a saving equal to that obtained with residential customers
(€2.60). Therefore, we suggest using the same value for both categories
of customers.”
In relation to Option 2 (monthly billing):
“The increase in the dunning cycle will provide customers with additional
information that may help them manage their consumption more
effectively. The benefits of Option 2 should therefore be slightly higher
than those under Option 1. However, in the presence of smart meters, this
incremental impact is likely to be marginal. In the absence of more specific
information we suggest using the same assumption as in Option 1.”

3.5.2 Option 3 (No Smart Meters / Monthly billing)
The CBA includes a benefit of €0.09 per annum per customer from an
improvement in debt management for monthly billing / no smart meter option.
This benefit can mainly be attributed to the improved accuracy and frequency of
billing information being received by customers, which should assist them in
better managing their electricity expenditure, and thus reduce debt issues arising
and associated supplier costs for management and recovery of this debt. The
benefit is not as great as in Options 1 and 2 because the detailed consumption
and cost information will not be provided without smart metering.
This figure was settled on by the CER after taking into account a review by
Frontier Economics of each of the three suppliers submitted retail enquiries and
complaints figures for the monthly billing / no smart meter Option 3 and
information collated by Frontier Economics from international smart metering
CBAs:
“In the absence of smart meters, the switch to monthly billing would
provide customers with more up-to-date information, thus helping them to
better manage their expenditure. Therefore, we suggest that some savings
are assumed for Option 3. In the absence of specific information, we
suggest assuming that benefits are 25% of those assumed in Option 1.”
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3.5.3 Working Capital
Working capital savings have been excluded from the CBA as they represent a
transfer from consumers to suppliers rather than a net saving.

3.6 Staff Training Costs
The CBA includes zero incremental cost to serve figure for additional staff
training costs for suppliers in the case of all three options.
This figure was settled on by the CER after taking into account a review by
Frontier Economics of each of the three suppliers submitted retail enquiries and
complaints figures for all three options and information collated by Frontier
Economics from international smart metering CBAs:
“Only one supplier has assumed that it will incur incremental staff training
costs due to the installation of smart meters. This value appears to be very
high. As the other suppliers have not identified any additional annual
training cost, we suggest that no costs are assumed in the CBA.”

3.7 IT Systems Costs
3.7.1 Option 1 (Bi-monthly Billing) and Option 2 (Monthly Billing)
The CBA includes a cost of €9m per supplier for the capital expenditure (CAPEX)
required to invest in new, or upgrade existing, IT systems to handle the more
granular consumption data flows to be processed for time of use billing and
providing customers with more detailed consumption and cost information with
their bills (the energy usage statement trialled in the electricity customer
behaviour trials was used by the suppliers as a guide for developing their costs).
This amounts to a total of €27m based on three suppliers. A sensitivity test is
also run in the CBA on the scenario where these system capital expenditure
costs are higher i.e. €12.5m per supplier or €37.5m in total.
This range of figures was settled on by the CER after taking into account a
review by Frontier Economics of each of the three suppliers’ submitted IT
Systems capital costs and information collated by Frontier Economics from
international smart metering CBAs:
“The GB Impact Assessment assumed system CAPEX costs of about
€8.5m for each large electricity supplier. In Australia, the 2008 CBA
estimated retailer system CAPEX costs to range between €5m and €8m,
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covering gateway, middleware, SDR, CIS/CRM, trading systems and
corporate finance systems. Therefore, we think that, overall, the values
provided by the suppliers are in line with international estimates. However,
we have also indentified possible uncertainties associated with the cost of
the MDM [meter data management] (associated one-off licenses) as well
as one-off SAP licenses. MDM costs could be up to €1.5m higher than the
base value we have estimated (€3m), while SAP license cost could be up
to €2m higher. For this reason, we would suggest carrying out a sensitivity
of the system CAPEX costs being as high as €12.5m per supplier. We do
not think that these costs will vary by size of supplier for the three
companies included in this analysis.”
“System CAPEX cost would not vary with the increase in bill frequency.”

The CBA also includes an incremental supplier cost of €0.8m per supplier per
year for operational costs (OPEX) related to running and maintaining these new,
or upgraded, IT Systems. This amounts to a total of €2.4m per year based on
three suppliers. Again, a sensitivity test is also run in the CBA on the scenario
where these IT system operational expenditure costs are higher i.e. €2m per
supplier per year or €6m in total.
This range of figures was also settled on by the CER after taking into account a
review by Frontier Economics of each of the three suppliers’ submitted IT
Systems operational costs and information collated by Frontier Economics from
international smart metering CBAs:
“SAP and MDM [meter data management] ongoing licence costs would be
about 20% of one-off licence costs. Assuming licence costs ranging
between €1.6m and €4m, we would expect ongoing costs, per supplier, to
be between €0.3m and €0.8m. In addition, with respect to the
counterfactual without smart meters, we would expect additional support
costs within the range €0.5m to €1.2m. Overall, we would suggest carrying
out a sensitivity analysis of these costs with values ranging between
€0.8m and €2m p.a. System OPEX would start to be incurred from 2013
(year before start of the roll-out) and would continue until the end of the
period covered by the CBA.”
“We have found no data suggesting an increase in support costs
associated to a move from bi-monthly to monthly billing. Therefore, we
suggest using the same assumptions as Option 1.”
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3.7.2 Option 3 (No Smart Meters / Monthly billing)
To the extent that no system upgrades would be required to manage monthly
billing from 2020 onwards, the incremental system capital and operational
expenditure would be zero for this option.

3.7.3 Web Portal
It was concluded that any web portal functionality over and above the solution
provided by ESB Networks (already included in the CBA under the networks
costs – refer to section 2.3.1.5 for further details) should be considered a
discretionary business expenditure and therefore should not be included in the
analysis for suppliers. Thus zero costs are included for suppliers in all the options
for Web Portal.

3.8 Payment Transactions Costs
3.8.1 Option 1 (Bi-monthly Billing)
The CBA includes zero incremental cost to serve figure for additional transaction
costs for suppliers in the case of bi-monthly billing as there would be no
additional payment transaction costs.

3.8.2 Option 2 (Monthly Billing) and Option 3 (Monthly Billing / No
Smart Meters)
The CBA includes an incremental cost to serve figure of €1.55 per annum per
customer for additional transaction costs for suppliers in the case of monthly
billing as the increase in billing frequency would imply an increase in payment
transaction costs. This increased cost is incurred regardless of whether smart
metering is in place or not as it is driven by the change to a monthly billing, and
hence payment, frequency.

3.9 Supplier Switching Related Benefits
3.9.1 Option 1 (Bi-monthly Billing) and Option 2 (Monthly Billing)
The CBA includes a benefit of €0.65 per annum per residential customer and
€0.72 per annum per SME customer from a reduction in supplier switching costs
for the bi-monthly billing option. This benefit can mainly be attributed to the
availability of automated actual account closure meter reads to suppliers
replacing a current switching process where suppliers rely mainly on manual
meter reads provided by customers.
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This figure was settled on by the CER after taking into account a review by
Frontier Economics of each of the three suppliers submitted competition related
benefit figures for the bi-monthly and monthly billing options and information
collated by Frontier Economics from international smart metering CBAs:
“Owen and Ward estimated that, in GB, the introduction of smart meters
would help reduce supplier switching costs (due to mis-billings and data
integrity problems) by about €120m (€2.40 per meter). This value has
been used in the GB impact assessment. Following discussion with
suppliers, however, we believe that this value should be significantly lower
in ROI, as the supplier switching procedures are more efficient compared
to those in GB.
Two suppliers have identified annual savings from the removal of
estimated bills. Moreover, one of these suppliers has also identified
savings coming from increased pricing efficiency and a reduction in
customer acquisition cost. On the other hand, the third supplier has
assumed no incremental benefits. Given the variance of estimates, we
suggest using an average of these values in the CBA.”

3.9.2 Option 3 (Monthly Billing / No Smart Meters)
The CBA includes zero incremental benefits from supplier switching for the
monthly billing / no smart meter Option 3 as even though all bills will be based on
actual reads (manual) this will not eliminate the need for estimated reads on
change of supplier.

3.10 Hedging Benefits
The CBA includes zero benefits from a reduction in hedging costs for suppliers.
In their review Frontier Economics indicated that in other smart metering CBAs
the reduction in hedging costs is often quoted as a potential benefit for suppliers,
however, due to the uncertainty surrounding any estimate, these benefits are
usually not quantified.
Only one supplier calculated hedging benefits. It assumed that the switch to
smart meters will enable it to reduce the risk premium, given accurate volume
allocation of individual customers’ consumption against hedged volumes. The
other two suppliers, on the other hand, confirmed that they do not expect any
hedging benefits from the smart meter roll-out.
For these reasons, no robust figure for hedging benefits to suppliers can be
included in the quantitative section of the CBA. It is mentioned in the qualitative
section of the CBA as a potential supplier benefit (refer to section 7). It should be
noted that any potential hedging benefits would not depend on bill frequency and
hence there would be no difference between Option 1 and 2 if benefits could be
59

Electricity Smart Metering Cost-Benefit Analysis

CER/11/080c

quantified. Also, in the absence of smart meters, hedging benefits would not
apply (Option 3).

3.11 Prepayment Benefits
The CBA includes no incremental costs or benefits for suppliers relating to their
cost to serve of prepayment customers. This is because an equal prepayment
penetration rate of approximately 18% has been assumed in both the
counterfactual and smart metering rollout scenarios.
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4.0 Quantifiable Costs and Benefits for Residential and
SME Customers
4.1 Introduction
Along with avoiding the need for manual meter reads, the key rationale behind
deployment of smart metering is to allow time of use tariffs to be applied to a
broader group of electricity users. At present, with time-averaged tariffs being
applied to residential and SME electricity customers, there is a mismatch
between prices at wholesale and retail level. Wholesale prices vary by half-hour
and show pronounced variations across time of day and time of year. Averaged
retail tariffs imply that users at peak times cross-subsidise users at less high cost
times.
The customer behaviour trials (CBT)28 provide a unique dataset for examining
the benefits of a particular form of time of use metering, with three daily time
bands. In this section, we use the CBT results to estimate the net benefits to
residential and SME users of a switch to time of day billing in conjunction with
three informational stimuli: bi-monthly billing with an energy statement (hereafter
referred to as bi-monthly billing), bi-monthly billing with an IHD and monthly
billing.
In addition, we estimate some non-usage related costs and benefits for
residential users and SMEs. These include costs of learning and adapting to the
new charging methods and other stimuli and benefits of time saved due to better
and more frequent provision of electricity usage information.

4.2 Residential usage-related benefits
When customers switch from averaged to time of day tariffs, this involves an
increase in the price of peak usage and a fall in the price of night usage. If the
tariff is constructed to be roughly revenue-neutral, and the CBT prices were, the
average consumer should be no worse off under the new prices. However,
consumers can now reduce their bills by shifting some usage to cheaper times of
day. This is one possible source of consumer benefit.
The provision of more and better information about a consumer’s usage also
offers a second possible source of benefit. Knowing more about one’s pattern
and cost of usage may lead to better control of expenditure. Thus as well as time
shifting in usage due to changed relative prices at different times of day, we

28

The detailed CBT Findings Report (CER/11/080a) is published alongside this CBA report.
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might expect to see some reductions in 24 hour demand due to better
information.
In principle, the change in consumer welfare between baseline and rollout
scenarios might have been estimated by considering the net change in consumer
surplus, but to do this we would have needed to estimate a demand system and
thereby obtain own- and cross-price demand elasticities. We did carry out some
econometric analysis along these lines, but we were not able to arrive at
statistically significant, econometrically well-behaved estimates within the time
available for this study. This difficulty is borne out by the findings from the CBT,
which using different (statistical) methods did not find evidence for significant
price responses beyond the step changes observed when any time of day price
treatments were applied. In essence, trial participants seem to have responded
to the fact of time of use charging and the information provided to them, but not
necessarily to incremental changes in the relative prices with which they were
faced. This is not to say that consumers would not respond at all to increasingly
“peaky” retail prices, but simply that we do not have the evidence to describe the
scale of such responses.
To obtain benefit estimates using the available information, we employ a simple
approach to estimate the value of time shifting and reductions in 24 hour demand
by residential consumers: we calculate how the average bill changes as time of
day charging and related informational stimuli are applied. For each year in the
CBA, the average bill in a hypothetical baseline with averaged tariffs is deducted
from a projected average bill under each informational treatment.
One key question is which CBT results to use for this analysis. Effects on
residential demand for three informational treatments (bi-monthly billing, monthly
billing and IHD) and two tariff treatments (A and B) are taken from the CBT, using
only results for the second half of the treatment period. In this report, our main
scenarios apply the average effects for tariff treatment A, along with each of the
informational treatments.29 Tariff B is used in two sensitivity analyses (with bimonthly billing and bi-monthly billing plus IHD). The choice of these two tariff
treatments is discussed below.
We assume that time of day prices will be set with reference to SEM wholesale
prices, since this will eliminate cross-subsidies across time of day and thereby
remove the deadweight loss from application of averaged retail electricity prices.
To identify the most relevant results from the CBT, CER examined the peak/night
price ratios for six 2020 wholesale price scenarios previously run in Plexos (see
Table 2 below).

29

We do not include the effects of the Overall Load Reduction incentive in the CBA, because this
measure could be applied in the absence of smart meters.
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Table 2: Generation market scenarios used for assessing range of peak/night price ratios
30
(Source: CER)

Scenario
SMP-H C, LL, H GB
SMP-H C, LL, M GB
SMP-H C, LL, L GB
SMP-L C, LL, H GB
SMP-L C, LL, M GB
SMP-L C, LL, L GB

Coal Price
relative to
Gas
High
High
High
Low
Low
Low

GB prices
relative to
SEM
High
Medium
Low
High
Medium
Low

Peak/night price ratios in these scenarios ranged from 1.7 to 2.8. Figure 7 below
illustrates the distribution of price ratios in the SEM scenarios. The current ratio
is near the bottom of this range.
Figure 7: Peak/Night price ratios for six SEM scenarios run on Plexos
(Source: CER)
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Table 3 below shows the peak/night ratios in the tariff plans tested in the CBT;
Tariffs A and B were considered most representative of the range of possible
future time of day price ratios predicted in the Plexos scenarios.
Table 3: Peak/Night price ratios by tariff plan in the CBT

Tariff A
Tariff B
Tariff C
Tariff D
30

1.7
2.4
3.2
4.2

SMP=System Marginal Price; H=High; M=Medium; L=Low; C=Coal; LL=Low Load; GB=Great
Britain.
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The method for estimating benefits for each of the selected tariff and
informational stimuli is straightforward. We first obtain the baseline average halfhourly usage per meter at peak, day and night times from the CBT. This is
aggregated up to annualised average usage at each time of day using the
relevant numbers of half hours per year. We project the annual averages forward
for the period of the CBA using ESRI demand forecasts.
For each year, the annual average usage at each time of day is then multiplied
by the relevant per unit price (including VAT) from the selected tariff, to obtain
expenditure estimates for baseline and scenario cases (prices are obviously the
same at all times of day for the baseline). The expenditures at the three times of
day are totalled to provide baseline and scenario estimates of annual average
expenditure by residential customers.
The difference between baseline and scenario average annual expenditures
provides an estimate of the average gross residential savings for the relevant
stimulus. However, we do not use this savings directly in the CBA: to avoid
double-counting, we deduct the component of the unit price that is associated
with supplier costs, network costs and capacity payments. We also omit the
component arising from market operator costs and uplift, as we assume these do
not vary systematically with respect to the quantity of electricity supplied. The
remaining benefit figure includes components associated with the SEM shadow
price, the value of avoided network losses and VAT. About 54-56% of the
savings in the average bill is included as a residential benefit in the CBA
depending upon the time of day. See Table 4 for an illustration.
Table 4: Illustration of benefits per residential smart meter, Tariff A with bi-monthly billing

Peak
Average usage per meter in baseline
(kWh per annum)
Average usage per meter in
scenario (kWh per annum)
Average price in baseline (€/kWh)
Average price in scenario (€/kWh)
Share of expenditure change treated
as variable
Average change in variable
electricity purchase cost (€ per
annum)
Average change in electricity
demand (kWh per annum)

Day

Night

Total

433

3,206

928

4,566

398

3,123

924

4,444

0.16
0.23

0.16
0.16

0.16
0.14

0.5561

0.5518

0.5430

11.66

-9.32

-12.25

-9.90

-39.64

-92.76

-3.64

-136.05

The average savings per meter is multiplied by the total number of smart meters
in service in each year of the CBA to arrive at the total residential benefits for that
year. We deduct meters assumed to be in vacant dwellings, holiday homes or on
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Nightsaver tariffs from this calculation, on the assumption that they will not give
rise to savings from the introduction of time of day charges.
The quantity of electricity saved is also calculated via comparison of baseline and
scenario cases. The total quantity is increased to allow for savings in network
losses before it is used to estimate the savings in CO2 and SO2 emissions
associated with a given scenario. The value of CO2 emissions is assumed
already to be included in electricity prices, so there is no need to add it into the
savings estimates.
We assume that the change in electricity usage induced by the introduction of
time of day charging and related informational stimuli persists for the duration of
the analysis. In other words, if residential customers reduce average peak
demand by 5% compared to the baseline when they switch to time of day tariffs,
their demand is assumed to remain 5% lower than counterfactual demand for the
remaining time covered by the study.
The estimated NPV of usage-related residential benefits totals €180m with bimonthly billing, €207m with bi-monthly billing and IHD and €176m with monthly
billing. By the end of the CBA period, we estimate CO2 emissions at 100,000110,000 Tonnes below baseline each year and annual SO2 emission to be lower
by 117-129 Tonnes. Table 5 below outlines the total emissions reduction for each
of the options. Figure 8 illustrates graphically the total CO2 emissions reductions
by each option.
Table 5: Total emissions reduction by option
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Figure 8: Total CO 2 emissions reductions (000 Tonnes) by Option

4.3 SME usage-related benefits
We assume no usage-related benefits from SMEs. No such effects were found
to be statistically significant in the CBT31. This does not mean, of course, that
there would be no demand effects for SMEs in practice; it may be that the effects
are small that the trial had too few participants to detect them.

4.4 Residential and SME non-usage related costs and benefits
In this sub-section, we discuss the treatment of non-usage related quantifiable
benefits for residential consumers and SMEs in the CBA. These include costs of
learning and adapting to the new charging methods and other stimuli and
benefits of time saved due to better and more frequent provision of electricity
usage information.
The approach adopted here is straightforward. We assume a value for each hour
spent by residential consumers and SMEs on activities relating to management
of electricity use. We then compile estimates for the extra time spent or saved on
a range of activities related to the introduction or presence of smart metering,
time of day tariffs and informational stimuli, in comparison to the previous manual
metering and flat rate charging regime. Net time savings multiplied by the value
of time is taken to be the net benefit from this source for each year.
31

The detailed CBT Findings Report is published alongside this CBA report.
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Average household value of time spent in non-paid work for use in assessing the
value of increases or decreases in residential time use is taken to be half the
average hourly wage: €15.68 per hour, and we use the full hourly wage for the
average SME value of time (€31.36 per hour) because we assume SME staff
would normally be undertaking electricity-related activities during working hours.
Both figures are assumed to remain constant in real terms.
Each consumer is assumed to spend some additional time in the year of
implementation learning about smart metering, the new charging methods, bill
format, energy statement, and in some cases an IHD. For residential customers,
we have direct evidence on the time required for this from the CBT post-trial
survey. The average additional time each residential household with smart
metering spends learning about new bills, in-home devices, etc. in the year of
installation is assumed to be 0.41 hours for bi-monthly billing, 0.82 hours for bimonthly billing plus IHD and 0.47 hours for monthly billing. We also assume that
SMEs will spend an average of 0.5 hours on this activity, but we have no survey
evidence to verify this assumption.
The other non-usage related items involve time savings. Elimination of estimated
reads and a shorter average gap between readings and bills reduces the
likelihood of enquiries and complaints that take time to resolve. We assume that
non-prepayment residential customers with smart meters save an average 30
seconds per customer per year compared to those in the baseline. Residential
customers with prepayment meters are assumed not to receive this benefit, and
we also omit SMEs from this benefit due to lack of data on their
complaints/enquires behaviour.
Customers currently spend some time reading their own meters and reporting
these reads under the current system. Such reads should be eliminated with
smart metering.
Following discussions with ESB Networks, we assume that each meter read
takes the average customer about 5 minutes and reporting the read takes about
3 minutes. Three types of transactions are assumed to be avoided by those with
smart meters: requested reads (e.g. via a card in the door), of which there were
about 483,000 in 2010; reads due to supplier switching or changes of legal entity
(476,000+320,000); and voluntary reads (e.g. following an estimated bill), which
totalled about 100,000. In the case of requested and voluntary reads, we credit
the full 8 minutes as a benefit, but for changes to supplier or legal entity we
include only the 5 minutes saved on the meter read itself. In these latter cases
we assume contact will still be required as part of the switching process. To
calculate the benefits for a given future year, we assume that these transactions
relate to residential non-prepayment customers (we do not know the
residential/SME split) and that the annual prevalence of each transaction per
customer remains constant at 2010 levels. Over time we relate the savings to
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the number of residential non-prepayment customers that have smart meters in
the relevant year.
Table 6 below shows the NPVs estimated for these costs and benefits.
Table 6: NPV of residential benefits from non-usage related sources, by stimulus (€m)

Costs
Cost of time spent learning about
new bills, prices, etc. - Residential
Cost of time spent learning about
new bills, prices, etc. - SMEs
Benefits
Benefit of time saved on
complaints - Residential
Benefit of time saved on
complaints - SMEs
Benefit of time saved on making
and reporting meter reads
Net benefit

Bi-monthly
-€11.7

Bi-monthly
& IHD
-€23.3

Monthly

-€4.6

-€4.6

-€4.6

€2.8

€2.8

€2.8

€0.9

€0.9

€0.9

€23.2

€23.2

€23.2

€10.5

-€1.1

€8.9

-€13.3

4.5 Summary
The estimated NPV of usage-related residential benefits totals €180m with bimonthly billing, €207m with bi-monthly billing and IHD and €176m with monthly
billing. Non-usage related consumer benefits, which relate to the net time
savings for consumers, are smaller. Estimated NPVs vary from €-1m to €10m
depending upon the informational stimulus applied. SME usage-related benefits
are omitted from the CBA because there is no evidence from the CBT that they
would be statistically significant in Ireland.
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5.0 Quantifiable Costs and Benefits for Generation
5.1 Introduction
We have modelled two sources of net benefits arising in the generation segment
of the market: deferral of investments in capacity due to reduced peak load and
the effect of reduced or time-shifted residential demand on SMP (system
marginal price).

5.2 Deferred investment in generating capacity
To estimate this effect, we assume that changes in the value of the SEM capacity
pot due to reduced peak demand are an adequate proxy for the effect of smart
metering on required generating capacity. To obtain the relevant effect, we
multiply the 2011 all-island capacity requirement by the BNE (Best New Entrant)
cost, the average share of total demand contributed by the residential sector and
the average share of all-island capacity pot associated with Republic of Ireland
demand. We then multiply the resulting “relevant capacity pot” by the reduction in
December 2010 residential peak demand for combinations of tariff and
informational treatments using the relevant effects from the CBT and by the
share of smart meters in total residential meters each year, deducting assumed
shares of vacant premises, holiday homes and households on Nightsaver tariffs,
to obtain annual estimates of the savings on generating capacity.
The calculation is spelled out in the two equations below, which refer to
parameters in Table 7.
1)
2) Year cost saved =
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A
B
C
D
E
F
G
H

Table 7: Illustration of capacity savings benefit parameters
Capacity requirement
BNE Cost
Capacity pot in 2011
Residential share of demand
RoI share of capacity pot
Relevant capacity requirement
Relevant Capacity pot
RoI share of benefits

I

Nightsaver and vacant/holiday home share of meters

J

Average peak demand change in December of CBT test period compared to control
period, Tariff A
Bimonthly
-3.2%
Bimonthly IHD
-9.0%
Monthly
-4.7%

6,922
€78.73
€544,969,060
36%
75%
1,869
€147,141,646
75%
30%

The NPV of these benefits ranges from €26-72m depending upon the
informational stimulus applied (see Table 8).
Table 8: Estimated savings in generation capacity; NPV of benefit from saved generation
costs (€m)
Bi-monthly billing
€26
Bi-monthly billing and IHD
€72
Monthly billing
€37

Northern Ireland electricity consumers also derive benefit from reduced capacity
requirements. We report these benefits but do not include them in the CBA
(which is focused on costs and benefits in the Republic of Ireland).

5.3 Reduction in SMP due to lower residential demand
A further consequence of reduced residential electricity demand is a fall in
demand for wholesale electricity in the SEM. When demand is lower for a given
level of supply, prices should fall also. In order to estimate the likely scale of this
effect in the context of smart metering, the CER ran a Plexos simulation for 2020
and then ran it a second time with peak, day and night demand shifted
downwards by factors equal to the effects in the CBT when Tariff A, second half
of the treatment period, with bi-monthly billing were applied.
The difference in average SMP between the baseline and treatment scenarios
was 0.4%. To estimate the ongoing value of this savings, we multiplied projected
2011 SEM demand by projected SMP. The portion of these savings that relate to
power consumed in the Republic of Ireland was then attributed to the smart
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metering scenarios in proportion to the share of smart meters in total residential
meters each year during the CBA, after subtracting the share of meters that are
assumed to relate to holiday homes, vacant properties or households on
Nightsaver tariffs. This benefit contributes about €6.9m per year when meters
are fully rolled out, or an NPV of €72m, and we apply this to all metering options
in the CBA.
In principle, a reduction in SMP should then feed through to retail prices and lead
to some increase in consumer demand. We have not attempted to model such
“third round” effects. We think they are likely to be relatively small due to the low
price elasticity of demand for electricity by residential customers.
As with the capacity savings benefit discussed above, Northern Ireland
consumers also benefit from reduced SMP in the SEM. We report the estimated
value of these benefits but again do not include them in the CBA calculations.

5.4 Summary
The generation benefits from deferred investment in capacity and reductions in
SMP total €97-144m depending upon the informational stimulus assumed to be
used. In addition, Northern Ireland electricity consumers receive a benefit of NPV
€32-52m.
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6.0 Results of Cost-Benefit Analysis for Quantifiable
Effects
6.1 Introduction
In this section, we combine the estimates from the quantifiable sources of costs
and benefits discussed earlier in this paper. The results are given as net present
value estimates for 12 options, plus 19 sensitivity tests that explore the effects of
varying specific parameters of interest.
The first sub-section briefly describes the options we have explored in the CBA
and some of the enabling assumptions, and the second sub-section sets out the
overall Net Present Value (NPV) estimates associated with each of these
options. We then break these totals down by the sources identified earlier in this
paper: network, suppliers, generation, residential usage-related, consumer other.
The third sub-section discusses a range of sensitivity tests and the final subsection summarises the results.
When looking at these NPV results it may be helpful to consider orders of
magnitude. NPV differences of €1m are very small relative to our level of
uncertainty about costs and benefits and should be seen as well within the
margin of error. Differences of €10m are still low relative to the total size of the
project, but they could be sufficiently large to indicate differences in relatively
reliable headings (e.g. network costs). It should be reasonable to view
differences of €100m as significant for most sources of costs or benefits. The
sensitivity analysis provided later in the section also provides an indication of the
uncertainty associated with different cost and benefit drivers.

6.2 Options and CBA Parameters
This sub-section describes the set of options tested in the CBA and outlines
some of the higher-level assumptions made during the analysis.

6.2.1 Options tested in the CBA
We chose a set of options for analysis based on combinations of technology
choice (as discussed in Section 2 above) and informational stimulus (as
discussed in Section 4). The dimensions included for communications technology
are PLC-RF, PLC-GPRS or GPRS only. Informational dimensions are frequency
of billing used with smart metering (bi-monthly or monthly), whether an IHD is
deployed or not and whether monthly billing is required in the base case as well
as provided in conjunction with smart metering deployment. Table 9 summarises
the options tested.
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Table 9: List of options tested in the CBA

Option
Option 1
Option 2
Option 3
Option 4
Option 5
Option 6
Option 7
Option 8
Option 9
Option 10
Option 11
Option 12

Billing
baseline
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly

Billing
scenario
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly
Monthly

Comm’s
PLC-RF
PLC-RF
PLC-RF
PLC-GPRS
PLC-GPRS
PLC-GPRS
GPRS
GPRS
GPRS
PLC-RF
PLC-GPRS
GPRS

IHD
N
Y
N
N
Y
N
N
Y
N
N
N
N

Because the CBT did not test the combination of monthly billing and IHD, we
have not included this combination in the CBA. Options 10-12 assume that
monthly billing is required in 2020 whether or not smart metering is implemented.

6.2.2 High level parameter assumptions used in the CBA
Appendix 3 provides more detail on the assumptions we have made. The CBA
includes estimates of the net present value in 2011 of implementing smart
metering for the 12 options defined above. Cash flows from 2011 through 2032
are taken into account, and we use a discount rate of 4% in real terms.32
We assume that all residential and SME customers are provided with smart
meters over the course of the programme and all are switched to time of use
tariffs. In scenarios involving monthly billing and in-home displays, we assume
that all customers receive these stimuli at the time of meter installation.
In both the baseline and policy scenarios, we assume that there is a significant
increase in the penetration of prepayment metering and billing for residential
customers in comparison to the current level of penetration.

6.3 Total NPV by Option
The estimated total NPVs for the 12 options are generally positive, and often
substantially so, as shown in Table 10 and Figure 9. If these results were borne
32

4% discount rate as per Dunning (2007) and Department of Finance (2011). We also carried
out a sensitivity test with real discount rates of 5% to 8% and estimated the discount rate that
would be required to bring the Option 1 NPV to zero.
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out in an actual deployment of smart metering, the project would bring about
substantial net benefits for Ireland in comparison with the base case scenario.
Table 10: Total NPV by option

Option
Option 1
Option 2
Option 3
Option 4
Option 5
Option 6
Option 7
Option 8
Option 9
Option 10
Option 11
Option 12

Billing
baseline
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly

Billing
scenario
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly
Monthly

Comm’s
PLC-RF
PLC-RF
PLC-RF
PLC-GPRS
PLC-GPRS
PLC-GPRS
GPRS
GPRS
GPRS
PLC-RF
PLC-GPRS
GPRS

IHD
N
Y
N
N
Y
N
N
Y
N
N
N
N

Total NPV
(€m)
174
170
26
135
131
-13
-33
-37
-181
282
242
74

Figure 9: Total NPV (€m) by options 1-12

The first three options relate to use of PLC-RF communications, which shows
higher net benefits than the other two technologies that were examined.
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However, options including use of PLC-GPRS (4-6) also tended to have positive
NPVs and the values of these were only about €39m lower in like-for-like
comparisons with PLC-RF (e.g. Option 1 compared to Option 4). GPRS-only
communications (Options 7-10) fares worse, generally exhibiting a negative NPV.
Within each of these groups of three options we show the effects of informational
stimuli. Here bi-monthly billing with no IHD consistently has the highest NPV, but
the margin is only €4m compared to the next best option (bi-monthly billing with
an IHD).
Monthly billing exhibits substantially lower NPVs than the other informational
stimuli, except in Options 10-12, which assume monthly billing would be
employed in the baseline as well as the smart metering case (for example if it
were mandated under EU law). Mandating monthly billing in the baseline gives a
large boost to the NPV regardless of the technology used, because it implies a
big increase to metering and billing costs would occur if smart metering were not
implemented.

6.4 NPV Components by Option
In this next sub-section, we break down the total NPV for each option by the
categories of costs and benefits discussed earlier in this paper.

6.4.1 Network component
The network component of the NPV is generally negative (Table 11). The
substantial investment in meters, communications, installation and project
management outweighs the savings to be made in avoided cost elements such
as manual meter reading and other savings (e.g. deferred CAPEX due to
reduced residential peak demand). The only options with positive NPVs are 10
and 11, which assume that monthly billing is required in the counterfactual case
from 2020 on. The additional cost this adds to the base case (e.g. more frequent
manual reads) manifests itself as a large net benefit in the smart metering
scenarios.
The options that include PLC-RF communications give rise to somewhat less net
cost than those with PLC-GPRS and substantially less than those with GPRS
only. This pattern feeds through to the total NPVs, as we have already discussed.
Provision of IHDs to residential customers is about €66m more expensive in
network NPV than bi-monthly billing alone, and this comparison takes account of
the additional network cost savings that IHDs provide via greater reductions in
peak and 24 hour demand. Monthly billing is also modestly more costly than bimonthly billing in NPV terms.
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Table 11: NPV by option for network component

Option
Option 1
Option 2
Option 3
Option 4
Option 5
Option 6
Option 7
Option 8
Option 9
Option 10
Option 11
Option 12

Billing
baseline
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly

Billing
scenario
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly
Monthly

Comm’s
PLC-RF
PLC-RF
PLC-RF
PLC-GPRS
PLC-GPRS
PLC-GPRS
GPRS
GPRS
GPRS
PLC-RF
PLC-GPRS
GPRS

IHD
N
Y
N
N
Y
N
N
Y
N
N
N
N

Network
NPV (€m)
-115
-181
-128
-154
-220
-167
-322
-388
-335
58
19
-149

6.4.2 Supplier component
The supplier NPV component has less differentiation by option, but it is also
generally negative or neutral (shown in Table 12). There are no differences here
by communications technology or between bi-monthly billing options with and
without IHDs. When bi-monthly billing is used (Options 1-2, 4-5 and 6-7), the
additional CAPEX associated with improved billing systems and education of
customers and the extra OPEX needed to run a more complex set of bills and
tariffs is roughly balanced by the savings from fewer complaints and queries, less
costly management of bad debts and savings when customers are switching
supplier.
Table 12: NPV by option for supplier component

Option
Option 1
Option 2
Option 3
Option 4
Option 5
Option 6
Option 7
Option 8
Option 9
Option 10
Option 11
Option 12
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Billing
baseline
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly

Billing
scenario
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly
Monthly

Comm’s
PLC-RF
PLC-RF
PLC-RF
PLC-GPRS
PLC-GPRS
PLC-GPRS
GPRS
GPRS
GPRS
PLC-RF
PLC-GPRS
GPRS

IHD
N
Y
N
N
Y
N
N
Y
N
N
N
N

Supplier
NPV (€m)
1
1
-140
1
1
-140
1
1
-140
-64
-64
-64
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Monthly billing leads to a large reduction in the NPV due to the need to print and
post larger numbers of paper bills (Options 3, 6 and 9). Assuming that monthly
billing would be required in the base case limits but does not entirely reverse this
reduction in NPV, mainly because the smart metering options (10-12) assume
that monthly bills would be made available earlier in tandem with the smart meter
rollout.

6.4.3 Generation component
Net benefits associated with generation (shown in Table 13) are consistently
large and positive. The savings due to reductions in SMP are estimated at €72m
for all options. The remaining benefits, which come from reductions in the
required capacity pot, vary by stimulus in proportion to the relevant extent of peak
demand reduction in the December 2010 period of the CBT.
Table 13: NPV by option for generation component

Option
Option 1
Option 2
Option 3
Option 4
Option 5
Option 6
Option 7
Option 8
Option 9
Option 10
Option 11
Option 12

Billing
baseline
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly

Billing
scenario
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly
Monthly

Comm’s
PLC-RF
PLC-RF
PLC-RF
PLC-GPRS
PLC-GPRS
PLC-GPRS
GPRS
GPRS
GPRS
PLC-RF
PLC-GPRS
GPRS

IHD
N
Y
N
N
Y
N
N
Y
N
N
N
N

Generation
NPV (€m)
97
144
109
97
144
109
97
144
109
97
97
97

It is worth mentioning that electricity consumers in Northern Ireland would also
benefit from implementation of smart metering in the Republic of Ireland via
generation segment effects. Both reductions in required capacity and lower
average SMP would benefit all users in the Single Electricity Market. We have
not included benefits accruing to Northern Ireland in the CBA figures set out
above, but we estimate that such cross-border benefits could amount to €32-52m
NPV depending upon the stimulus used.

6.4.4 Residential usage-related component
Another consistently large and positive source of benefits is the residential
usage-related component (Table 14). These saving arise from a reduction in the
variable element of the predicted average bills for residential customers. Options
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that include bi-monthly billing with IHDs offer the highest NPV contribution under
this heading, because the average reduction in energy expenditures was highest
for this stimulus in the CBT.
Table 14: NPV by option for residential usage-related component

Option
Option 1
Option 2
Option 3
Option 4
Option 5
Option 6
Option 7
Option 8
Option 9
Option 10
Option 11
Option 12

Billing
baseline
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly

Billing
scenario
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly
Monthly

Comm’s
PLC-RF
PLC-RF
PLC-RF
PLC-GPRS
PLC-GPRS
PLC-GPRS
GPRS
GPRS
GPRS
PLC-RF
PLC-GPRS
GPRS

IHD
N
Y
N
N
Y
N
N
Y
N
N
N
N

Residential
usage-related
NPV (€m)
180
207
176
180
207
176
180
207
176
180
180
180

6.4.5 Consumer Other (non-usage related) component
Most options derive a small net positive NPV gain from non-usage related effects
on customers, reported in Table 15. These results indicate that the costs and
benefits associated with customer time use roughly balance: savings on time
making complaints and queries or reading meters for a variety of reasons are
slightly greater for most options than the costs associated with time spent
learning about the new metering, informational stimuli and charging
arrangements (as reported in the CBT post-trial survey). Options with an IHD
fare slightly worse because trial participants reported spending more time on
learning than in the bi-monthly or monthly billing cases.
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Table 15: NPV by option for consumer other (non-usage related) component

Option
Option 1
Option 2
Option 3
Option 4
Option 5
Option 6
Option 7
Option 8
Option 9
Option 10
Option 11
Option 12

Billing
baseline
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly

Billing
scenario
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly
Monthly

Comm’s
PLC-RF
PLC-RF
PLC-RF
PLC-GPRS
PLC-GPRS
PLC-GPRS
GPRS
GPRS
GPRS
PLC-RF
PLC-GPRS
GPRS

IHD
N
Y
N
N
Y
N
N
Y
N
N
N
N

Consumer
other NPV
(€m)
10
-1
9
10
-1
9
10
-1
9
10
10
10

6.4.6 Summary of NPV Breakdown by component
Figure 10 below depicts the distributional breakdown by component of the total
NPV for Option 1. This distributional trend is broadly reflected throughout the
other options with the Networks component strongly negative in the majority of
options (except options 10-12 where the monthly manual meter reading
counterfactual is introduced) and the Generation and Usage-Related components
both being strongly positive. The Supplier and Consumer Other components
remain mainly marginal for most options (except for the smart metering monthly
billing options 3, 6 and 9 for Suppliers which is strongly negative, and options 1012 which are negative to lesser extent).
Figure 10: NPV (€m) breakdown by component for option 1

79

Electricity Smart Metering Cost-Benefit Analysis

CER/11/080c

6.5 Sensitivity Tests
This sub-section reports the results of 19 sensitivity tests carried out on the NPV
results discussed above.

6.5.1 Sensitivity tests based on Option 1
The first test (shown in Figure 11) varies the real discount rate from its baseline
value of 4% up to 8% for Option 1 (PLC-RF communications with bi-monthly
billing). Increases to the discount rate not surprisingly reduce the NPV: in
general, costs tend to come earlier than benefits. However, this effect is weaker
than it might be for this project, because there are benefits in the 2011-2013
period associated with avoided meter replacement in the base case. Overall, the
NPV remains positive for discount rates in this range, and it takes a real discount
rate of 10.5% to reduce the NPV for Option 1 to zero.
Figure 11: Test 1, Sensitivity of net present value to real discount rate for Option 1 (PLCRF communications with bi-monthly billing)

Table 16 below lists additional sensitivity tests carried out with Option 1 as the
comparison case. Increasing the unit costs by 10% of purchasing smart meters
or installing them leads to a fall in the NPV of €20m or €15m respectively. Thus
the analysis is relatively sensitive to changes in the costs of these high-volume
items. However, it would require a substantial cost increase in these headings to
eliminate the positive NPV.
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Table 16: Sensitivity tests applied to Option 1
(PLC-RF communications with bi-monthly billing)

NPV
(€m)

Relative to
baseline
(€m)

Baseline

174

Test 2
Test 3

154
159

-20
-15

Test 4

322

148

Test 5

165

-9

Test 6

129

-45

Test 7

175

1

Test 8

176

2

Test 9

173

-1

Test 10

180

6

Test 11

169

-5

Description
No change - PLC-RF with Bi-monthly billing
and Tariff A
10% increase in cost of smart meters
10% increase in cost of meter installation
Tariff B peak/day/night price structure rather
than Tariff A
High system implementation cost - suppliers
(€12.5m rather than €9m per supplier)
High billing system OPEX - suppliers (€2m
rather than €800k per supplier-year)
Headend cost low - network (€3.9m vs.
€4.6m)
MDMS cost low - network (€9.4m vs.
€11.4m)
MDMS cost high - network (€12.4m vs.
€11.4m)
Programme mgmt cost low - network (€45m
vs. €51.7m)
Programme mgmt cost high - network
(€58m vs. €51.7m)

The response of households to time of use prices and additional information form
one of the largest sources of benefits in this study. The options shown thus far
assumed that residential users will respond to time of use charges and
associated informational stimuli in line with the CBT results for Tariff A during the
second half year of the treatment period. Test 4 shows how the Option 1 NPV
would change if the responses to Tariff B in the CBT were applied instead. The
result is a significantly higher NPV for this option (+€148m). The difference may
partly be due to statistical variations in the responses between treated groups
and partly to differences in the peakiness of the tariff schedule, with Tariff B
having a higher peak-night ratio. However, the CBT did not generally find
statistically significant differences between responses to the various tariff plans.
The large size of the change in this test emphasises the sensitivity of the overall
payoff from this project to the assumed residential demand response.
Tests 5 and 6 vary two of the main cost items for suppliers. A relatively high
billing system implementation cost does not have a major effect on the NPV, but
a substantial increase in the billing system OPEX associated with a move to
smart metering would have a more substantial impact.
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The remaining sensitivity tests reported in Table 17 relate to components of the
network cost. They are all small relative to the overall NPV for Option 1.

6.5.2 Sensitivity tests based on Options 2 and 3
Next, we consider four tests that relate to Option 2 (PLC-RF communications with
bi-monthly billing and IHD). The results are shown in Table 17. Tests 12 and 13
vary the cost of the IHD device. A swing of €65m in the NPV depending upon
whether the highest or lowest cost assumption is used implies that this cost is a
significant determinant of the attractiveness of the IHD option.
Table 17: Sensitivity tests applied to Option 2
(PLC-RF communications with bi-monthly billing and IHD)

NPV
(€m)

Relative to
baseline (€m)

Baseline

170

Test 12
Test 13

203
138

33
-32

Test 14

44

-126

Test 15

151

-19

Description
No change - PLC-RF with Bi-monthly
billing, IHD and Tariff A
IHD - low cost (€20.50 vs. €37.50)
IHD - high cost (€55 vs. €37.50)
Tariff B peak/day/night price structure
rather than Tariff A
IHD effect reverts to bimonthly billing
effect after 2018 or four years after
installation

As with Option 1 above, we have checked the sensitivity of the NPV for Option 2
to use of the Tariff B demand results from the CBT (Test 14). The result here is
very different: the NPV falls €126m with the switch to Tariff B effects. This
happens because the demand reduction under Tariff B was much less
pronounced with an IHD in place than it was under Tariff A. In contrast, Tariff B
substantially increases the NPV associated with the monthly billing stimulus
relative to an Option 3 baseline (Test 18 in Table 18 below). Given the lack of
statistical significance found for price variations in the CBT, it seems unlikely that
these differences are fully explained by the effect of changing relative prices for
those with an IHD or monthly billing; instead, they may be due to random
variations in group responses in the CBT. In any event, it suggests we should be
cautious when interpreting differences in the NPV between options with bimonthly billing and those with IHDs or monthly billing.
Table 18: Sensitivity tests applied to Option 3
(PLC-RF communications with monthly billing)

NPV
(€m)
Baseline

26

Test 18

276

82

Relative to
baseline (€m)

Description
No change - PLC-RF with Monthly
billing and Tariff A
Tariff B peak/day/night price structure
250
rather than Tariff A
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The final test using an Option 2 baseline (Test 15 in Table 17) allows for the
possibility that the effect of having an IHD on residential demand does not persist
after the IHD has gone. Recall from Section 2 above that IHDs are assumed to
be supported only during the rollout period and for one year thereafter. No
provision was made to refresh the IHD population later in the project. In the
analysis of our core options, the assumption was made that the effect of having
an IHD on residential demand persists for the life of the project. In effect, the
stimulus has caused a step change in demand and the household never reverts
to the baseline usage path. This test relaxes this assumption, replacing the IHD
effect with a bi-monthly billing only effect either four years after installation or
immediately after the rollout period, whichever comes first. It has a relatively
modest effect on the NPV, causing a reduction of €19m.

6.5.3 Sensitivity tests based on Option 7
A further set of sensitivity tests concern the costs associated with use of GPRS
communications (Table 19). This technology has relatively low capital costs and
high operating costs compared to the other communications methods we have
examined, and it relies substantially on services purchased from mobile network
operators. Two aspects were considered. First, to check how far additional
‘future-proofing’ of the implementation might affect its costs, we included an
assumed cost for giving the meters the capability of working on LTE/4G
communications standards in addition to the GPRS/3G support assumed in the
baseline. Relative to Option 7, this reduces the NPV by €49m.
Table 19: Sensitivity tests applied to Option 7
(GPRS communications with bi-monthly billing)

NPV
(€m)
Baseline

-33

Test 16

-82

Test 17

113

Relative to
baseline (€m)

Description
No change - GPRS with Bi-monthly
billing and Tariff A
LTE rather than GPRS - network (€120
-49
res/€130 SME vs. €100 Res/110 SME)
Lower network charges on GPRS (€5
146
per meter-year vs. €10)

Due to the relatively OPEX-intensive nature of this technology, we also tested to
what extent a lower ongoing charges from the communications network operator
might improve the relative attractiveness of GPRS. In Test 17, the NPV rose
€146m when we reduced the assumed cost of network charges from €10 per
meter-year to €5. Such a change would substantially reduce the disadvantage
this communications method showed relative to PLC-RF in the comparison of
total NPVs. Its merits are thus extremely sensitive to the assumed network
charges, and this should be borne in mind if the project progresses to detailed
design and procurement phases.
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6.5.4 Sensitivity test excluding the costs of rollout to SMEs
Our final sensitivity test (Test 19) explores the effect of providing smart meters
only to residential customers, not SMEs. Because no SME usage-related benefits
were included in the CBA due to a lack of statistically significant effects in the
CBT, it seems reasonable to ask whether net benefits would be higher if SMErelated costs were excluded. However, excluding SMEs from smart metering
would imply keeping a manual meter reading process for this group of customers
and losing some economies of scale and scope in the project.
The gain in NPV associated with excluding SMEs is estimated to be €5m for
Option 1. Most of the other options also show modest positive effects ranging
from €5m to €44m for Options 2-9. The most significant differences are for the
options involving monthly billing in the baseline period (Options 10-12). For
example, Option 10 shows a loss in NPV of €46m if SMEs are excluded. Table
20 below outlines the NPV results for all options under this sensitivity test 19.
Table 20: Sensitivity test on excluding costs of smart metering rollout to SMEs (Test 19)

Option
description
Option 1
Option 2
Option 3
Option 4
Option 5
Option 6
Option 7
Option 8
Option 9
Option 10
Option 11
Option 12

Billing
baseline
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly

Billing
scenario
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Bi-monthly
Bi-monthly
Monthly
Monthly
Monthly
Monthly

Comm’s
PLC-RF
PLC-RF
PLC-RF
PLC-GPRS
PLC-GPRS
PLC-GPRS
GPRS
GPRS
GPRS
PLC-RF
PLC-GPRS
GPRS

IHD
N
Y
N
N
Y
N
N
Y
N
N
N
N

Total
NPV
179
175
48
138
134
6
-5
-9
-137
236
194
51

6.5.5 What if not all residential customers move to time of use
charging?
Our main analysis has assumed that all residential customers are placed on time
of day charges once they have been provided with smart meters. The CBT did
not test the alternative assumption that the form of charges might be made
optional, so we do not have the data to formally test the effect of relaxing this
assumption. Making time of use charges optional for residential customers might
be expected to affect the average effect of such charges on demand as well as
the number of residential customers affected, because those taking up such
charges voluntarily might be systematically different in some way to the average
for all customers. However, if we make the strong assumption that voluntary
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adopters of time of day tariffs have on average the same demand response as
those in the trial group, we can provide a rough estimate of how scaling down the
share of such adopters in the total meter base would affect the NPV of a smart
metering implementation (see Figure 12).
To estimate the effect on the NPV, we have scaled down the share of residential
customers assumed to exhibit usage-related effects of smart metering and
reduced the related generation and network benefits pro rata. Assuming there is
no change to other costs or benefits and that the average household response to
time of day charges does not change, the Option 1 NPV falls with declining
adoption of time of day tariffs and reaches zero at about a 55% adoption rate.
Note, this sensitivity analysis assumes that those customers not on time of use
tariffs exhibit zero behavioural response to being provided with more detailed
and/or frequent information on their usage and costs based on their existing flat
tariff structure. It is possible that the availability of the enhanced information could
still result in some measure of overall load reduction as customers become more
aware and informed regarding their electricity consumption. For example, the
DECC (Department of Energy and Climate Change) residential CBA in Britain
estimates a value of 2.8% overall load reduction is possible. 33
Figure 12: Approximate sensitivity of NPV to share of residential customers on time of day
charging for Option 1 (PLC-RF communications with bi-monthly billing)

33

Page 30, DECC Impact Assessment: Smart meter rollout for the domestic sector (March 2011)
www.decc.gov.uk/assets/decc/Consultations/smart-meter-imp-prospectus/1485-impactassessment-smart-metering-implementation-p.pdf
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6.5.6 Summary of Sensitivity Testing
Figures 13 and 14 illustrate that strong positive NPVs are generally maintained
after undergoing various sensitivity analyses.
Figure 13: Impact of Sensitivity Tests 1-11 on NPVs (€m)

Figure 14: Impact of Sensitivity Tests 12-18 on NPVs (€m)
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6.6 Summary
The estimated total NPVs for the 12 options are generally positive, and often
substantially so. If these results were borne out in an actual deployment of smart
metering, the project would bring about substantial net benefits for Ireland in
comparison with the base case scenario. PLC-RF communications shows higher
net benefits than the other technologies examined, although the difference to
PLC-GPRS may depend upon the value of key parameter assumptions. The
attractiveness of GPRS communications depends heavily on the assumed cost of
network services and, to a lesser extent, on the perceived need to build in
compatibility with more advanced communication standards.
Turning to the informational stimuli, bi-monthly billing with no IHD consistently
exhibits the highest total NPV, but the margin is only €4m compared to the next
best option (bi-monthly billing with an IHD). The relative merits of different
informational stimuli proved to be quite sensitive to the CBT tariff band chosen,
with IHDs showing a substantial reduction in NPV under Tariff B and monthly
billing showing a big increase (see Figure 15). This suggests that one should be
cautious in basing decisions about the choice of stimulus in a rollout on the
estimates of quantifiable benefits alone.
Figure 15: Summary Comparison of NPVs for Options 1-3 and Tests 4, 14 and 18
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Important sources of variation in estimated NPVs arose from assumptions about
the expected pattern of residential demand response, the level of additional
billing system OPEX by suppliers and network costs such as the costs of meters,
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meter installation and IHDs. Most other sensitivity tests on network cost items
showed modest effects. The project’s viability does not appear to be particularly
sensitive to the assumed discount rate.
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7.0 Qualitative Costs and Benefits
7.1 Introduction
There are a number of potential costs and benefits from a national rollout of
electricity smart metering that are very difficult to put a robust quantifiable
estimate on. This section qualitatively describes such potential costs and benefits
including:







Facilitation
will assist
generation
Facilitation
Facilitation
Facilitation
Facilitation

of a smarter electricity network, or ‘smart grid’, in Ireland that
in efficiently managing the greater levels of renewable
on the system.
of a greater uptake of micro generation
of electric vehicles (EVs)
of gas smart metering
of water smart metering

Also, in ensuring that a robust CBA was developed, a conservative approach was
taken, which resulted in the inclusion of only robust data in the quantifiable costs
and benefits. This led to a number of exclusions which are also described in a
section 7.7 below.

7.2 Smart Grid
The European energy regulators define smart grids as follows: “Smart grid is an
electricity network that can cost efficiently integrate the behaviour and actions of
all users connected to it – generators, consumers and those that do both – in
order to ensure economically efficient, sustainable power system with low losses
and high levels of quality and security of supply and safety.”34
The concept of a ‘smart grid’ essentially revolves around layering improved
information and communication technology onto the electricity network that will
provide effective information flows to network operators so that they can more
efficiently manage, maintain and upgrade an electricity network to facilitate an
increased reliance on intermittent renewable and distributed (e.g. micro
generation) generation sources combined with greater demand side response
flexibilities.
Although the concept of smart grids and smart metering are sometimes
confused, the smart grid is not smart metering. The smart grid concept
34

CEER/ERGEG Factsheet on the Drive Towards Smart Grids www.energyregulators.eu/portal/page/portal/EER_HOME/FS-10-01_Smart%20grids_FINAL_AST.pdf
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encompasses a much broader set of technologies than just smart metering.
However, there are several benefits to smart metering which can act as enablers
of smart grids functionality. For example, differential tariffs and enhanced
information emanating from smart metering can encourage consumers to reduce
their demand when prices are high or when system reliability or power quality is
at risk.
The implementation of a national electricity smart metering system could facilitate
the transition to a smarter electricity network, or ‘smart grid’, in Ireland, where
greater levels of intermittent renewable generation (40% wind by 2020
government target) can be complemented by more flexible demand side
management measures, some of which will be enabled or enhanced by having a
national smart metering system already in place. This could include facilitation of
automated load control functionality in the home.
Thus there may exist an avoided smart grid investment benefit from a national
rollout of smart metering in Ireland. However, it is very difficult to quantify this and
therefore no figure has been included in the CBA. Some international smart
metering CBAs have attempted to quantify this benefit but in doing so recognise
the uncertainty of their estimates, for example, the Dutch CBA places an avoided
smart grid investment benefit estimate of €325m NPV from the introduction of
smart metering.35

7.3 Micro Generation
The implementation of a national electricity smart metering system could facilitate
a greater uptake of micro generation as the smart meters will include both an
import and export register. This will remove the current requirement for ESB
Networks to replace a customer’s existing meter with a special interval meter
when the customer wants to receive payment for any surplus power their micro
generator is supplying on to the electricity network.
Also if there is any future requirement to measure the output of the micro
generator itself (e.g. for a payment associated with generator output) then the
smart meter can act as the hub for transferring this data from the measurement
instrumentation on the micro generator to ESB Networks.
Finally, if the penetration of micro generation reaches high enough levels smart
metering could also potentially facilitate more efficient decision making by micro
generators (potentially micro-CHPs in particular) when linked with other smart
appliances and devices in the ‘smart home’ and ‘smart grid’ of the future.

35

Section 3.7, Smart Metering in The Netherlands (July 2010) www.rijksoverheid.nl/documentenen-publicaties/rapporten/2010/10/25/smart-meters-in-the-netherlands.html
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7.4 Electric Vehicles
The implementation of a national electricity smart metering system could provide
synergies for the rollout of an electric vehicles (EV) charging infrastructure in
Ireland (government target of 10% EVs by 2020). This could be achieved in the
short-to-medium term by smart metering enabling time of use tariffs that
incentivise charging of electric vehicles during off-peak periods, mainly night
time. In the longer term, as levels of wind generation increase (government target
of 40% by 2020), and the concepts of the ‘smart home’ and ‘smart grid’ are
realised, more dynamic time of use tariff arrangements could be facilitated by
smart metering which promote charging of patterns of electric vehicles to
complement high levels of wind generated power on the system and potentially
also promote export back onto the electricity network of power stored in EV
batteries during peak periods.

7.5 Gas Smart Metering
The wide area network (WAN) communications infrastructure that would be put in
place for a national electricity smart metering system implementation could be
leveraged as a single communications infrastructure for both electricity and gas
smart metering. This would result in avoided costs of implementing and
maintaining a separate communications infrastructure for gas smart metering if it
is rolled out nationally. A technology trial is currently underway between ESB
Networks and Bord Gáis Networks which will inform how this potential synergy
could be best facilitated if required.
In an electricity smart metering national rollout scenario that includes an in-home
display (IHD) there is potential for both electricity and gas consumption and cost
data to be displayed on a single IHD device rather than separate devices, which
should also result in avoided costs. The results of the gas smart metering
customer behaviour trials and cost-benefit analysis will be available by
September 2011 in order to inform decisions regarding a national rollout of gas
smart metering.

7.6 Water Smart Metering
The wide area network (WAN) communications infrastructure that would be put in
place for a national electricity smart metering system implementation could also
potentially be leveraged as a single communications infrastructure for electricity,
gas and water smart metering. This would result in avoided costs of
implementing and maintaining a separate communications infrastructure for
water smart metering if it is rolled out nationally. The CER is continuing to work
with the Department of the Environment, Heritage and Local Government, which
has remit over water metering, to review any potential synergies that may exist
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between an energy smart metering infrastructure and water metering. To date no
such synergies have been identified.

7.7 Other Omissions from Quantifiable Analysis
In ensuring that a robust CBA was developed a conservative approach was
taken, which resulted in the inclusion of only robust data in the quantifiable costs
and benefits. This led to a number of exclusions which are described below.

7.7.1 Potential for greater usage-related and generation benefits
There may be a potential for greater usage-related and generation benefits to be
realised from a national electricity smart metering rollout than was included in the
quantifiable CBA due to the following reasons:


A purist experimental approach was taken for the electricity customer
behaviour trials which prohibited any customer communications interventions
during the active test period (1 Jan – 31 Dec 2010). Thus trial participants
received an information pack at the end of December 2009 which informed
them of their role in the trials (i.e. control group participant or test group
participant including information about the time of use tariff and informational
stimulus they would be trialing). In a national rollout scenario it can be safely
assumed that there would be a sustained high profile awareness and
education campaign about smart metering and its associated energy
efficiency initiatives. This may result in greater engagement from consumers
and hence a greater reduction in both overall and peak electricity
consumption than the levels detected in the experimental CBT.



The CBA does not attribute any residential usage-related benefits to
Nightsaver tariff customers which currently account for 15% of the residential
customer base. This is because Nightsaver customers were not included in
the scope of the electricity CBT and thus no statistically robust result are
available for the impact of time of use tariffs and informational stimuli on their
electricity consumption behavior. However, even though Nightsaver tariff
customers have already altered their consumption pattern in line with their
two-part (night/day) tariff there is likely still potential for further changes to
their consumption pattern based on a 3-part (night/day/peak) time of use tariff
combined with informational stimuli like those tested in the CBT. Thus usage
related benefits included in the CBA are likely to be underestimated as a
result, as are generation (capacity pot reduction) and network (avoided
technical losses and deferred CAPEX investments) benefits which are based
on usage-related reductions.



The CBA includes the costs of rolling out electricity smart meters nationally to
SMEs, however it does not include any usage-related benefits for SMEs. This

92

Electricity Smart Metering Cost-Benefit Analysis

CER/11/080c

is because the results of the SME CBT were statistically insignificant at a 90%
confidence level and thus were ruled to be not robust enough for inclusion in
the quantifiable CBA. However, analysis of the SME CBT results (as detailed
in the CBT Findings Report CER/11/xxx) does show that there is real potential
among SMEs, particularly certain SME sectors, for a reduction in overall and
peak load resulting from the introduction of time of use tariffs and
informational stimuli. Other international studies also point to potential for
SME demand reductions and cost savings from the implementation of smart
metering e.g. the DECC (Department of Energy and Climate Change) SME
CBA in Britain estimates a 2.8% overall load reduction in line with changes
seen in the trials carried out by the Carbon Trust.36

7.7.2 Monthly Electronic Billing Costs for Suppliers
For the monthly billing stimulus options included in the CBA a major factor in
making this stimulus less attractive in NPV terms when compared with the bimonthly bill stimulus and the bi-monthly bill with IHD stimulus is the supplier
related costs of printing and posting six additional bills per year. It was assumed
for CBA purposes that all customers would be receiving paper based monthly
billing. However, in a national smart metering rollout scenario that includes a
move to monthly billing cycle by suppliers it can be safely assumed that there
would be a greater move by customers towards electronic billing (e-billing), as
this type of billing becomes more acceptable and accessible to customers, and
suppliers push it more. If e-billing penetration was greater in a future smart
metering world then the incremental costs for suppliers associated with a move to
monthly billing would be significantly less than those included in the CBA and the
NPV for this stimulus would improve.

7.7.3 Hedging Benefits for Suppliers
In many international smart metering CBAs the reduction in hedging costs is
often quoted as a potential benefit for suppliers. However, due to uncertainty in
quantifying this benefit it has not been included in our CBA. However it is safe to
assume that some benefit will be attributed to suppliers and thus the supplier
related benefits included in the CBA may be slightly underestimated.

7.7.4 Customer Interface Costs and Benefits
There are some networks related benefits associated with an installation of smart
meters that have been excluded from the CBA. These are associated with the
resolution of certain customer interface issues that networks installers will
encounter when installing smart meters that they can’t ‘walk away from’ even
though it may not officially be the responsibility of ESB Networks, such as safety
36

Page 24, DECC Impact Assessment: Smart meter rollout for the small and medium nondomestic sector www.decc.gov.uk/assets/decc/Consultations/smart-meter-imp-prospectus/1484impact-assessment-smart-metering-implementation-p.pdf
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related remedial works required on customer wiring in the home. While robust
estimates could be put on the costs associated with this work it was not possible
to put similarly robust estimates on the value of associated benefits that would
derive from undertaking this work e.g. avoided injury, avoided damage to home
appliances etc. However, the counterfactual case assumed that as meters were
being replaced on a planned basis in the absence of a smart metering roll out,
the issues will have to be resolved as they are encountered. The NPV in the
counterfactual for this work is about €11m.

7.7.5 Competition-related Benefits
The enhanced information on electricity consumption provided to consumers via
bills, in-home displays and other channels should result in consumers being
better informed and more aware of their actual electricity consumption and costs.
This should enhance consumer ability to identify better tariff deals, switch
suppliers and therefore drive prices down. In tandem with this enhanced
consumer participation in the electricity market suppliers (existing and new) will
be able to offer consumers an enhanced choice of products and services based
on smart metering (subject to data protection requirements) e.g. a greater range
of tariff offerings such as time of use and new energy efficiency services that
utilise smart metering information. Third party energy services companies will
also be able to offer new energy efficiency services to consumers & SMEs using
the smart metering information (again, subject to data protection requirements).
Overall, smart metering should enhance the operation of the competitive
electricity market by improving the consumer participation and choice, and
encouraging suppliers’ (and others) to innovate. It is difficult to quantify these
competition-related benefits and therefore they are not included in the CBA.
7.7.6 Consumer Investment Related Benefits
Electricity consumers might benefit from the increase in consumption information
available through smart meters by being better able to identify those appliances
in their home for which investment in more energy efficient models would be
economical.

7.8 Summary
This section has described a number of potential costs and, mostly, benefits from
a national rollout of electricity smart metering that are very difficult to put a robust
quantifiable estimate on and therefore have been excluded from the quantifiable
CBA. Generally, these exclusions reflect the conservative approach taken to the
CBA which tends towards a likely underestimation of the potential benefits from a
national electricity smart metering rollout.
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8.0 Conclusions
8.1 Summary
The CER has worked with industry stakeholders to produce a detailed costbenefit analysis (CBA) on a number of options for the national rollout of smart
meters in the Irish electricity market. This CBA delivers a robust economic
assessment of all the long-term costs and benefits to the market and the
individual consumer (residential and SME) of a national electricity smart metering
rollout. The analysis indicates that the rollout of smart metering has the potential
to provide a positive net benefit the Irish electricity market and consumers. The
publication of this report is a major milestone in the CER’s Smart Metering
project, and a key deliverable in the completion of Phase 1. The findings from the
CBA will provide a rich source of information which will be used to inform energy
policy decisions in Ireland relating to smart metering enabled initiatives such as
time of use tariffs, more detailed and frequent billing, in-home displays and
prepayment metering.
The key findings from the CBA can be summarised as follows:


The estimated total NPVs for the 12 main national smart metering rollout
options analysed are generally positive, and often substantially so.
o These positive NPVs remain strong under the sensitivity analyses run.
o If these results were borne out in an actual deployment of smart
metering, the project would bring about substantial net benefits for
Ireland in comparison with the base case scenario.



Regarding the WAN communications scenarios:
o PLC-RF communications shows higher net benefits than the other
technologies examined, although the difference to PLC-GPRS may
depend upon the value of key parameter assumptions.
o The attractiveness of GPRS communications depends heavily on the
assumed cost of network services and, to a lesser extent, on the
perceived need to build in compatibility with future technology uplifts on
the mobile operators’ general purpose commercial network.



Regarding the informational stimuli:
o Bi-monthly billing with no IHD consistently exhibits the highest total
NPV, but the margin is only €4m compared to the next best option (bimonthly billing with an IHD) under Tariff A.
o The relative merits of different informational stimuli proved to be quite
sensitive to the CBT tariff band chosen, with IHDs showing a
substantial reduction in NPV under Tariff B and monthly billing showing
a big increase.
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This suggests that one should be cautious in basing decisions about
the choice of stimulus in a rollout on the estimates of quantifiable
benefits alone.



Regarding the range of sensitivity analyses carried out:
o Important sources of variation in estimated NPVs arose from
assumptions about the expected pattern of residential demand
response, the level of additional billing system OPEX by suppliers and
network costs such as the costs of meters, meter installation and IHDs.
o Most other sensitivity tests on network cost items showed modest
effects,
o The project’s viability does not appear to be particularly sensitive to the
assumed discount rate.



Regarding the societal benefit from reduced emissions of greenhouse gases:
 By the end of the CBA period, we estimate CO2 emissions at 100,000110,000 Tonnes below baseline each year and annual SO2 emission to be
lower by 117-129 Tonnes.
 The value of CO2 emissions is assumed already to be included in
electricity prices, so it is not added into the savings estimates in
quantifiable analysis.



There are a number of potential costs and benefits from a national rollout of
electricity smart metering that are very difficult to put a robust quantifiable
estimate on and therefore they have been excluded from the quantifiable
analysis and are only described qualitatively, such as facilitation of and/or
synergies with a ‘smart grid’ implementation, micro generation, electric
vehicles, gas smart metering and water smart metering. Generally, these
exclusions reflect the conservative approach taken to the quantifiable CBA,
which tends towards a likely underestimation of the potential benefits from a
national electricity smart metering rollout.

8.2 Next Steps
The rollout of electricity smart metering represents a major national infrastructure
project and the publication of this report is one of the defining milestones in its
delivery. Given the scale of investment required to deliver smart metering, a
thorough and robust analysis is required to substantiate any rollout decision. This
CBA, which concludes a positive net benefit for the Irish electricity market and
consumers, will facilitate the further development of the Smart Metering Project.
The information contained within this Cost-Benefit Analysis report, in tandem with
the Customer Behaviour Trials Findings Report (CER/11/080a) and the
Technology Trials Findings Report (CER/11/080b), both reports are published
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alongside this CBA, provide a rich source of information which will be used to
inform energy policy decisions in Ireland relating to a national rollout of electricity
smart metering and the implementation of smart metering enabled initiatives such
as time of use tariffs, more detailed and frequent billing, in-home displays and
prepayment metering.
The next steps for the project are outlined in the Smart Metering Information
Paper 4 (CER/11/080) which accompanies this CBA report. The CER
appreciates the significant contribution of all stakeholders that have been
involved in compiling this CBA and the other reports and looks forward to their
ongoing involvement in the next steps for the Smart Metering Project.
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Appendix A – Glossary
This appendix outlines a glossary of acronyms included in this paper. Terms are
listed in alphabetical order.
BNE:
CAPEX:
CBA:
CBT:
CER:
ESRI:
EV:
HAN:
IHD:
LAN:
NPV:
NRA:
OPEX:
PLC:
PR3:
RF:
SEM:
SME:
SMP:
TOU:
VAT:
WAN:
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Best New Entrant
Captial Expenditure
Cost-benefit analysis
Customer Behaviour Trials
Commission for Energy Regulation
Economic and Social Research Institute
Electric Vehicle
Home Area Network
In-Home Display
Local Area Network
Net Present Value
National Regulatory Authority
Operation Expenditure
Power Line Carrier
Regulatory Price Review for period 2010-15
Radio Frequency
Single Electricity Market
Small-to-Medium Enterprises
System Marginal Price
Time of Use
Value Added Tax
Wide Area Network
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Appendix B – Summary NPV Table & Sensitivity Tests Table
Table 21 below depicts a summary of the NPVs for all smart metering national rollouts analysed in the quantifiable CBA
(includes costs and benefits of rolling smart metering out to all Residential and SMEs customers), including a breakdown
by the component categories that make up the total NPV figures. Benefits are positive values and costs are negative
values.
Table 21: Summary of NPVs (€m) by Option (Residential and SME smart metering rollout)
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Table 22 below depicts a summary of the results of all the sensitivity tests conducted (Benefits are positive values and
costs are negative values):
Table 22: Summary of Sensitivity Test Results (NPVs in €m)
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Table 23 below depicts a summary of the NPVs for all smart metering national rollouts analysed in the quantifiable CBA
(includes costs and benefits of rolling smart metering out to all Residential customers and keeping SMEs on current nonsmart metering system), including a breakdown by the component categories that make up the total NPV figures. Benefits
are positive values and costs are negative values.
Table 23: Summary of NPVs (€m) by Option (Residential only smart metering rollout)
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Appendix C – Summary of Assumptions
C.1 Introduction
This appendix summarises the main assumptions made in the quantitative
modelling reported in this paper. For simplicity, we have tried to group the
assumptions by the sub-model in which they have their main effects. The final
sub-section discusses some global assumptions.

C.2 Assumptions on Quantifiable Costs and Benefits for
Networks
C.2.1 Number of new residential connections
The assumed number of new residential properties is based on the Low Growth
macroeconomic scenario in Bergin et al. (2010) for years up to 2025 and is
assumed constant thereafter (see Figure 16 below). These new connections are
divided between urban and rural using share assumptions provided by ESB
Networks.
Figure 16: Assumed annual number of new residential properties, 2011-2032
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C.3 Assumptions on Quantifiable Costs and Benefits for
Residential and SME Customers
This section of the appendix outlines assumptions concerning quantifiable costs
and benefits likely to accrue to residential customers and SMEs. It reflects the
analysis set out in Section 4 above.

C.3.1 Usage-related benefits – residential
The societal benefit associated with residential reductions in 24 hour demand
and time shifting is estimated by measuring the savings in the variable
component of the average residential bill (the per unit charge after tax multiplied
by usage) for a given treatment times the number of residential customers in a
given year. To avoid double-counting, we deduct the component of the unit
charge that is associated with supplier costs, network costs and capacity
payments. We also omit the component arising from market operator costs and
uplift, as we assume these do not vary systematically with respect to the quantity
of electricity supplied. The remaining benefit figure includes components
associated with the SEM shadow price, the value of avoided network losses and
VAT.
Assumptions about unit charge components in 2011 were provided by CER;
capacity payments, market operator charges, uplift, network loss adjustment
factors and supply costs are assumed to be constant over time in real terms;
transmission use of system charges are assumed to rise 40% between 2011 and
2015 and 2% thereafter; and distribution use of system charges are assumed to
rise
2.77% per year between 2012 and 2015 and 2% thereafter. These
assumptions result in about 54-56% of the savings in the variable component of
the average bill being included as residential benefits depending upon the time of
day.
We assume that the change in electricity usage induced by the introduction of
smart metering persists for the duration of the analysis. In other words, if
residential customers reduce average peak demand by 5% compared to the
baseline when they switch to time of use tariffs, their demand is assumed to
remain 5% lower than counterfactual demand for the remaining time covered by
the study. A sensitivity is carried out on the IHD demand effect whereby we
assume that the effect persists while IHDs are supported and for three years after
installation in a given residential premises, whichever comes second. For
residential premises in which the IHD effect has stopped applying in this
sensitivity test, we use the bimonthly billing effect.
We do not include other possible savings in consumer surplus. The CBT found
no statistically significant evidence that residential customers in Ireland respond
to relative price changes by time of day beyond the average treatment effects
associated with the bi-monthly billing, monthly billing and IHD stimuli.
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Effects on residential demand for three informational treatments (bi-monthly
billing, monthly billing and IHD) and two tariff treatments (A and B) are taken from
the CBT, using only results for the second half of the treatment period. In this
report, our main scenarios apply the average effects for tariff treatment A,
along with each of the informational treatments.37 Tariff B is used in two
sensitivity analyses (with bi-monthly billing and bi-monthly billing plus IHD).
We assume that pre-payment customers give rise to the same demand effects as
post-payment customers when provided with the various stimuli. However, we
have no direct evidence on the likely differences in response by pre-payment
customers in Ireland.
Estimates of the value and quantity of electricity saved in each scenario take into
account assumed transmission and distribution loss adjustment factors of Peak:
1.12, Day: 1.11 and Night: 1.09. These adjustments also feed through to results
for avoided quantities of CO2 and SO2 emissions.
Share of residential customers on Nightsaver tariff: 15.0%. Source: CER. These
customers are assumed not to give rise to usage-related benefits from smart
metering.
Share of residential meters that are in vacant properties or holiday homes:
15.0%. Source: CSO (2007), Table 43. These meters are assumed not to give
rise to usage-related benefits from smart metering. We assume that these
properties are not on the Nightsaver tariff.
VAT rate: 13.5%.
Baseline residential electricity demand is taken from the control group in the
CBT. Assumed growth in residential electricity use over time comes from the
modelling done for the ESRI low growth macroeconomic scenario as reported in
Bergin et al. (2010).

C.3.2 Usage-related benefits – SMEs
We assume no usage-related benefits from SMEs. No such effects were found
to be statistically significant in the CBT. This does not mean, of course, that
there would be no demand effects for SMEs in practice; it may be that the effects
are small that the trial had too few participants to detect them.

37

We do not include the effects of the Overall Load Reduction tariff in the CBA, because this
measure could be applied in the absence of smart meters.
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C.3.3 Other costs and benefits – residential and SME
Average household value of time spent in non-paid work for use in assessing the
value of increases or decreases in residential time use is taken to be half the
average hourly wage: €15.68 per hour. This was obtained from Leahy and Tol
(2010) and is assumed to remain constant in real terms.
Average SME value of time for use in assessing the value of increases or
decreases in residential time use is taken to be equal to the average hourly
wage: €31.36 per hour. This is twice the residential figure, and the rationale for
it is that SME staff would normally be undertaking electricity-related activities
during working hours. It is assumed to remain constant in real terms.
Average time each non-prepayment residential customer with smart metering
avoids annually on enquiries/complaints: 0.0083 hours for both residential
customers and SMEs. This figure is based on an assumed average savings of
30 seconds per customer per year, and it was arrived at based on discussions
with a supplier. Residential customers with prepayment meters are assumed not
to receive this benefit.
Average time each non-prepayment residential customer with smart metering
avoids annually on meter reads and reporting such reads. Following discussions
with ESB Networks, we assume that each meter read takes the average
customer about 5 minutes and reporting the read takes about 3 minutes. Three
types of transactions are assumed to be avoided by those with smart meters:
requested reads (e.g. via a card in the door), of which there were about 483,000
in 2010; reads due to supplier switching or changes of legal entity
(476,000+320,000); and voluntary reads (e.g. following an estimated bill), which
totalled about 100,000. In the case of requested and voluntary reads, we credit
the full 8 minutes as a residential benefit, but for changes to supplier or legal
entity we include only the 5 minutes saved on the meter read itself. In these
latter cases we assume contact will still be required as part of the switching
process. To calculate the benefits for a given future year, we assume that these
transactions relate to residential non-prepayment customers (we do not know the
residential/SME split) and that the annual prevalence of each transaction per
customer remains constant at 2010 levels. Over time we relate the savings to
the number of residential non-prepayment customers that have smart meters in
the relevant year.
Average additional time each residential household with smart metering spends
learning about new bills, in-home devices, etc. in the year of installation; bimonthly billing: 0.41 hours, IHD: 0.82 hours; monthly billing: 0.47 hours.
These figures are averages by treatment from the CBT post-trial survey,
weighted by category midpoints. Prepayment customers are assumed to expend
the same time as post-payment customers for a given stimulus.
New
connections are omitted, because we assume they would have to learn about
tariffs etc. under the base case as well. We also assume that SMEs will spend
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an average of 0.5 hours on this activity, but we have no survey evidence to verify
this assumption.

C.4 Assumptions on Quantifiable Costs and Benefits for
Generation
The sources of benefits that we model in the generation segment are the deferral
of investments in capacity due to reduced peak load and the effect of reduced or
time-shifted residential demand on SMP.

C.4.1 Deferred investment in generating capacity
To estimate this effect, we assume that changes in the value of the SEM capacity
pot due to reduced peak demand are an adequate proxy for the effect of smart
metering on required generating capacity. To obtain the relevant effect, we
multiply the 2011 all-island capacity requirement (6,922 MW) by the BNE cost
(€78.73), the average share of total demand contributed by the residential sector
(36%) and the average share of all-island capacity pot associated with Republic
of Ireland demand (75%) as per SONI/Eirgrid (2010). We then multiply the
resulting “relevant capacity pot” by the reduction in December residential peak
demand for combinations of tariff and informational treatments using the relevant
effects from the CBT (see Table 24 below) and by the share of smart meters in
total residential meters each year, deducting assumed shares of vacant
premises, holiday homes and household on Nightsaver tariffs, to obtain annual
estimates of the savings on generating capacity.
Table 24: Average peak demand change in December of CBT test period compared to
control period

Bimonthly billing
Bimonthly billing and IHD
Monthly billing

Tariff A Tariff B
-3.2%
-7.9%
-9.0%
-6.0%
-4.7%
-13.1%

C.4.1 Effects on SMP of changes in residential demand
Plexos was used to estimate the “second round” effect of reductions in residential
demand on SMP in the SEM. This has been done for a single relatively simple
case, using the Tariff A bi-monthly billing effect and a wholesale market scenario
set in 2020. The model predicts savings of about 0.4% in average SMP. We
apply this savings to the projected total value of wholesale electricity in 2011, and
the portion of these savings that relate to power consumed in the Republic of
Ireland is included in the smart metering scenarios. This savings is scaled to the
share of smart meters in total residential meters each year during the CBA, with a
deduction for the share of meters that are assumed to be in holiday homes,
vacant properties or households with a Nightsaver tariff. We have not attempted
to model “third round” effects, whereby reduced wholesale prices lead to lower
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retail prices and stimulate a rebound in customer demand. This effect is likely to
be relatively small due to the low price elasticity of demand for electricity by
residential customers.

C.5 Other Assumptions
This section of the appendix outlines CBA assumptions not listed elsewhere.

C.5.1 Discount rate
Our main scenarios use a discount rate of 4% in real terms, as per Dunning
(2007) and Department of Finance (2011).
We also carried out a sensitivity test with real discount rates of 5% to 8% and
estimated the discount rate that would be required to bring the Option 1 NPV to
zero.

C.5.2 Duration of analysis
The cost-benefit analysis of quantifiable items examines cash flows from 2011
through 2032.

C.5.3 Population coverage of smart metering and time of use tariffs
We assume that all residential and SME customers are provided with smart
meters over the course of the programme and all are switched to time of use
tariffs. In scenarios involving monthly billing and in-home displays, we assume
that all customers receive these stimuli at the time of meter installation.

C.5.4 Increase in use of pre-payment metering and tariffs
In both the baseline and policy scenarios, we assume that there is a significant
increase in the penetration of prepayment metering for residential customers –
see Figure 17. We also assume that the smart metering system as rolled can
facilitate the customer changing between being a credit and a prepay customer
without the need to change the smart meter.
C.5.5 Roll-Out Model
We assume that the installation program will be carried out on a geographical
block basis. This program would be supported by both a national and local
customer communication program. The revisit level is assumed at 4%.

107

Electricity Smart Metering Cost-Benefit Analysis

CER/11/080c

Figure 17: Share of residential customers assumed to be on pre-payment tariffs
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C.5.5 Emission factors
Emission factors for CO2 and SO2 from electricity generation in each year are
drawn from the ESRI/EPA ISus model, v0.5, and they are held constant at the
2025 level after that year. They are shown in Table 24 below.
Table 25: Emission Factors

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
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CO2
SO2
tCO2/mWh tSO2/mWh
0.402
0.000685
0.406
0.000659
0.384
0.000633
0.389
0.000608
0.381
0.000584
0.365
0.000560
0.344
0.000537
0.364
0.000515
0.366
0.000493
0.370
0.000472
0.371
0.000452
0.369
0.000433
0.369
0.000433
0.369
0.000433
0.369
0.000433
0.369
0.000433
0.369
0.000433
0.369
0.000433
0.369
0.000433
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