
T h e  e n e r g y  i n d u s t r y  i s  b r a c i n g  i t s e l f  f o r  t h e  t r a n s f o r m a t i o n s  o n  t h e 
h o r i z o n .  T h i s  i n s i g h t  a l l u d e s  t o  t h e  c o m p l e x i t y  o f  t h e  p re s e n t  U K  e n e rg y 
e c o s y s t e m  w i t h  a  p a r t i c u l a r  d i s t r i b u t i o n  o f  re s p o n s a b i l i t i e s  a n d  ro l e s , 
o u t l i n i n g  t h e  c h a l l e n g e s  f a c i n g  e n e rg y  d i s t r i b u t o r s  a n d  re t a i l e r s  a s  t h e 
s m a r t  m e t e r i n g  t e c h n o l o g y  i s  p u t  i n  p l a c e .

Not since the rollout of fixed line telecommunications to every premises in the UK has there 

been such a significant and ambitious national infrastructure project. The task involves visiting 

most of the 27 million homes of the UK to roll out new electricity and gas smart meters with 

a completion target of 2020. The £11 billion rollout program is expected to return savings of 

£17.8 billion to the domestic and smaller non-domestic sectors over the subsequent decades. 

The technology itself will bring about some valuable immediate benefits to the consumers, 

but more excitingly will act as enabling technology for a complex web of benefits to the 

wider energy ecosystem1.
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T H E  S M A R T  M E T E R I N G  I N I T I AT I V E

Smart meters will pave the way for a trans-

formation in the way energy is supplied and 

used. They have the potential to generate 

more energy conscious consumers, by 

encouraging people to better manage and 

reduce their energy consumption. Energy 

retailers will be able to offer a wider and 

more tailored range of services to their 

customers. Investment in the distribution 

network will be better optimised and assets 

better managed. 

At a time when the industry faces critical 

pressures for transformation, the smart 

meter rollout will open the door to change. 

The shift in consumer behaviour can initiate 

momentum with the resultant cascade of 

benefits being far reaching.

N AT I O N A L  I S S U E S

The UK energy system is at a critical stage in 

its evolution. Our dependence on energy is 

threatened by growing pressures for decar-

bonisation, international tensions calling for 

energy independence and rising fuel poverty.

The Climate Change Act established a target 

for the UK to reduce its carbon emissions by 

at least 80% of 1990 levels by 20502, The UK 

is currently a net importer of energy, but a 

phasing out of outsourced fossil fuels will 

assist in emissions reduction, relieving the 

UK from internationally rising fuel prices, 

whilst helping to ensure national energy 

security through self-reliance. To achieve 

this, a target has been set for 15% of all 

UK energy generation to be from internal 

renewable sources by 2020, established by 

the UK renewable Energy Roadmap. At the 

same time as our dependence on fossil fuels 

is slowly removed, sectors such as transport 

and heating will shift their dependence to the 

electrical supply, but despite this increased 

load many still expect the electricity sector 

to be almost entirely decarbonised by 2030.

Accommodating this growing electricity 

demand with renewable sources may be 

largely achieved through the UK’s conside-

rable offshore wind-generation capability. 

However, matching the variable and irregular 

supply of wind power and other low carbon, 

inflexible sources to the uneven demand 

profile is one of the major challenges facing 

todays energy market. 

Domestic buildings account for about 27% of 

final UK energy consumption and are largely 

responsible for the peaks in the demand pro-

file4. So in order to optimise demand-supply 

management in a less flexible, greener mar-

ket, the domestic demand profile must be 

addressed.

U K  E N E R G Y  E CO S Y S T E M

In the UK energy market responsibilities 

are divided among  many players along the 

energy network, from generation to plug 

socket.

Generators – The construction, maintenance, 

and regulation of the energy generation faci-

lities. These companies will then sell energy 

to retailers (or big businesses) on the whole-

sale market at rates depending on form, 

source and flexibility of the energy.

National Grid – Owns the highvoltage 

transmission (and high pressure gas) 

network from generation to transformers at 

substations.

Distribution Network Operators (DNOs) 

– Own and maintain the physical network 

carrying medium voltage to distribution 

transformers near domestic premises, and 

the distribution network carrying low vol-

tage electricity into households and small 

businesses. Geographically divided into 

14 organisations.

Energy Retailers – Suppliers of utilities to 

domestic consumers and small businesses, 

competing on the energy market.

The UK market differs from other European 

markets in a number of crucial ways. The UK 

has no dominant DNO owning a majority of 

the national distribution network. Instead 

the responsibility for its maintenance in the 

event of power failures and investment for 

necessary reinforcement falls to the geogra-

phically determined organisation. Whenever 

the capacity or versatility of the network 

needs improvement, the DNOs will consult 

and agree upon the necessary investment 

with a regulatory body, then ensure their 

return via modified costs incurred on the 

retailers for their use of the network, which in 

turn are passed on to the consumers. Other 

European energy markets have different sys-

tems for investment regulation, nonetheless 

the underlying motives for optimisation are 

shared.

Additionally, a peculiarity in the UK system 

is that the DNOs own and are responsible 

for the physical distribution infrastructure 

right up to the domestic or business pre-

mises, but the on-site meters themselves are 

the property of the utility Retailer. However, 

the homeowner has the freedom to actively 

switch between suppliers, as a result the 

legal ownership of the meters must also be 

switched. This complication, as well as the 

necessity to manually read final meter rea-

dings, prolongs the switching process and 

discourages a consumer engagement with 

the energy retailer market, risking creating a 

static and uncompetitive environment.

T H E  S M A R T  M E T E R I N G  S Y S T E M

The primary purpose of the household smart 

meter system is to autonomously send and 

receive near-real time usage and tariff data 

between the retailer with which the meter 

is registered and the consumer premises. 

To do this the system includes a number of 

components. The traditional gas meter will 

be replaced by a gas smart meter which has 

attached to it a low-power radio transmitter, 

powered by a low-voltage battery capable of 

lasting longer than the anticipated lifetime 

of the meter. This transmits consumption 

readings at regular intervals over a secure 

Home Area Network (HAN) to a communi-

cations hub, which will be attached to the 

electricity smart meter installed elsewhere 

in the property.

The communications hub, powered through 

the electricity meter, will connect the meters 

over the HAN to other on-premise devices 

such as micro-generation technology and 

load control devices. It will also feature 

two-way communications over a Wide Area 

Network (WAN) communications solution, 

that will transmit both gas and electricity 

consumption data at intervals as frequently 
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as 30 minutes5. Energy retailers and autho-

rised third parties will gain access smart 

meters and the data provided through a 

licensed service provider - the Data & 

Communications Company (DCC), who will 

provide and manage WAN and data access 

services to the energy industry according to 

the Smart Energy Code (SEC).

In addition to the metering devices, retailers 

also have an obligation to provide consumers 

with the option to install an In-Home Display 

(IHD). This device will wirelessly connect to 

the HAN accessing the near-real time usage 

and, combining this with the pricing tariff 

presently offered by the supplier, can display 

the household’s usage rate in an understan-

dable form. Intended to be displayed in an 

easy-to-see part of the house, it is hoped 

that by making this information available it 

will encourage consumers to engage with 

their consumption rates and promote more 

energy conscious behaviour.

The hardware provided by each retailer 

must meet a minimum technical specifica-

tion known as the Smart Meter Equipment 

Tech Standards 2 (SMETS2). This specifi-

cation ensures technical interoperability 

and that certain security and data privacy 

requirements are met. Smart meters that 

meet this specification are capable of enrol-

ment into the DCC system. The technical 
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interoperability of smart meters under the 

SMETS 2 specification is of vital importance 

to the success of the smart meter deploy-

ment in Great Britain. Since smart meters 

will remain under utility Retailer ownership, 

the DCC must provide a common interface 

through which retailers can access all SMETS 

2 compliant meters. Without this common 

interface, smart meters would present a real 

risk to effective competition in the energy 

market since a consumer changing retailer to 

save costs could lose access to smart meter 

functionality and benefits if their new sup-

plier was incapable of accessing or anaging 

an existing Smart Meter System for reasons 

of technical incompatibility.

P U B L I C  I M A G E  –  T H E  B I G G E R 
P I C T U R E

It is essential for the long-term success of the 

program that the smart meters be conside-

red a positive innovation by the public, both 

before and after the installation period.

The ambitious and expensive rollout has 

been met with more than its fair share of 

bad press. A report from the National Audit 

Office argued that the year-long delay to the 

start of the smart meter rollout will mean the 

expected economic benefits will be around 

£2 billion less than originally envisaged6, 

but the majority of criticism has focused 

on the returned benefits at the consumer 

level. Such reports have raised concerns that 

consumers may be paying more for their 

energy use during peak times for unavoi-

dable activities such as cooking, or claiming 

that consumers may be faced with an overall 

larger energy bill as the cost of the rollout is 

passed down to them. A 2013 survey done by 

YouGov revealed that 84% of UK consumers 

feel that energy suppliers maximise profits at 

the expense of customers, and 74% believe 

that any savings facilitated by smart meters 

will be by increased prices to cover the cost 

of installation7.

The UK Government has not mandated 

that consumers must accept Smart Meter 

installations – energy retailers must allow 

individuals to opt out of the deployment 

programme. Therefore the significance 

and sensitivity of public image should not 

be underestimated. It is essential that the 

public embrace the technology and exploit 

the data and services that will enable change 

in their consumption habits. It is the modified 

behaviour at the consumer level which will 

initiate the cascade of benefits to all players 

in the energy sector over a medium-long 

term period. It therefore should be a priority 

of every player in the industry to promote 

to the consumer the widespread benefits 

of the program in which they play a critical 

role. This is especially relevant to retailers 

as they find themselves with an invaluable 

opportunity to influence consumers during 

the inhome installation stage.

To rally public support, and hence engage-

ment, the short-term household advantages 

must be emphasised. Consumers uncer-

tainty in whether the benefits of adopted 

the smart meter will outweigh the cost is 

aided by proper communication through 

intelligent marketing. Smart Energy GB have 

undertaken the national publicity campaign, 

with the core message that ‘smart meters 

put people in control’, to encourage what 

they call ‘innovation decision behaviours’; 

saying yes to having the smart meter ins-

talled in the house, then accepting and rou-

tinely using the smart technology. Such a 

behaviour starts with uncertainty, evolves 

into confidence, adoption and eventually 

benefit.



Smart Energy GB and psychologists have 

identified a number of mechanisms to 

encourage these behaviours. For example 

creating a sense of social change, the per-

ception of social norms is considered one of 

the stronger drivers for societal change or 

reassuring concerns on the matter. Hence 

early-stage promotion is a sensitive matter 

and negative media coverage can threaten 

the success of any program aiming to bring 

about essential change to the industry.

R O L LO U T  P R O C E S S

Currently planned to commence April 2016, 

the smart meter rollout will see 53 million 

meters replaced across the 27 million houses 

of England, Wales and Scotland, with a com-

pletion by the end of 2020.

It is the responsibility of the supplier to install 

smart meters in their registered homes free 

of charge to the customer. Ofgem has enac-

ted the smart metering installation code of 

practice which further protects consumers 

by prohibiting sales attempts during instal-

lation9. In the early stages suppliers will be 

given flexibility over the rate and pattern 

of their installations – this should enable 

suppliers to respond to specific  consumer 

demand for smart meters and develop their 

instalment plan with the use of experience 

and feedback. Intermediate instalment tar-

gets will later be established by Ofgem and 

suppliers will be required to report regularly 

on their progress against these targets.

Ahead of the official start date some compa-

nies such as British Gas, Eon and First Utility 

are already offering smart meters to an ear-

lier technical specification (SMETS 1). Such 

installations will help these retailers meet 

their regulatory obligations to supply smart 

meters and will also provide them with useful 

experience in the smart meter deployment 

process.

British Gas have already installed 1.3 million 

meters pre-DCC. However any advanced 

domestic meters (ADM) installed before the 

mass rollout that do not meet SMETS1 stan-

dards will not satisfy the suppliers obligation 

to provide a smart meter to that household 

and a replacement will be necessary during 

the official rollout period.  For ADMs meeting 

SMETS1 standards, but not all security and 

data privacy requirements to qualify it as 

SMETS2, the DCC will make an assessment of 

an individual basis as to either it is viable to 

make the necessary technical upgrades. If so, 

these upgrades will be the responsibility of 

the current household supplier. If no techni-

cal solution is deemed feasible the meter will 

not be admitted to the DCC system and will 

remain monitored directly by the supplier, 

which may result in the household being 

unable to gain full access to future services 

offered through the DCC network.

It is thus in the interest of providers to meet 

the full technical requirement in all their early 

installations. This will help optimise asset 

management by avoiding premature repla-

cement of ADMs before their lifetime expiry, 

technical upgrades requiring additional visits 

to the premise during the mass rollout, or 

possible loss of customers when it comes to 

light that their early instalment of a  SMET1 

ADM has put them at a disadvantage com-

pared with their DCC enrolled neighbour.

The Smart Metering Installation Code of 

Practice outlines further obligations on the 

suppliers regarding all aspects of the installa-

tion arrangement and visit. More specifically, 

the code identifies the requirement for the 

installer to educate the customer on the ser-

vices provided by the system:

‘…ensure that use of the smart metering sys-

tem is demonstrated to the customer in a 

clear and accurate manner, and is easy to 

understand, including what information is 

available from the smart meter service, how 

this can be accessed, and use of the IHD.’

Furthermore, in cases where the system is to 

be operated in prepayment mode:

‘…the Customer is provided with a demons-

tration of the prepayment functions – inclu-

ding, where appropriate, tariff details, debt 

screens, releasing emergence credit and 

re-enabling supply, and guidance (with 

demonstrations where possible) on getting 

credit and the topping-up process.’

The additional services specific to the pre-

payment mode referred to in the latter 

extract will be discussed and analysed later 

in this report. 

Given these obligations, and the complexity 

of upgrading systems to integrate with DCC 

services, it is clear that energy retailers will 

face significant challenges throughout the 

national rollout of smart meters. Many of 

the objectives of the programme, such as 

increased consumer awareness of energy 

consumption, enabling the smart grid and 

improvements to the switching process pro-

vide no obvious direct benefit to retailers - so 

the emerging smart energy. Code will need 

to provide clear and effective regulation to 

ensure they invest time, effort and money 

into making the roll-out successful.

Ofgem will also face a significant challenge 

in monitoring and enforcing compliance 

with this code and the performance of the 

DCC under the terms of its unique licence 

to provide the enabling services for SMETS2 

meters. As the smart energy code comes into 

effect, energy retailers will be required to 

ensure their metering systems are SMETS2 

compliant (or SMETS1 and adaptable).

A M B I T I O U S  S O L U T I O N S  N E E D 
CO N S U M E R  CO N F I D E N C E

The problem of energy security in the face 

of environmental concerns is a big one, 

threatening the conveniences and luxu-

ries of modern life. Though the timescales 

may be hotly debated, as global coal, oil 

and natural gas resources are eroded the 

generation base of UK energy must inexo-

rably shift increasingly towards carbon-free 

renewables. Restructuring and reinforcing 

the out-of-date distribution infrastructure 

will also be necessary, all whilst supplying a 

growing and increasingly dependent society 

with cheaper energy. These challenges must 

be met by equally ambitious solutions. Whilst 

the Smart Metering programme is only a 

component of the strategy required, it will 

require huge investment11, full commitment 
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from all players in the sector and business 

plans that do not rush for return but favour 

industry wide growth. Since the programme 

will ultimately be funded through increased 

energy costs to consumers and that indivi-

duals may choose to opt out of receiving 

a smart meter, developing and maintaining 

consumer confidence will be vital.

The first challenge facing industry is the 

ambitious infrastructure roll-out – As the 

energy retailers will bear the primary res-

ponsibility of direct engagement with 

consumers, they will face yet another chal-

lenge in ensuring that the public embrace 

the technology. A successful program will 

require a correctly managed public image 

– consumers will need to be convinced that 

the benefits and potential savings that are 

enabled by smart meters outweigh the addi-

tional costs that will be added to their bills 

to cover the cost of the roll-out.

The smart meter rollout is the first step in the 

potential transformation of the energy mar-

ket. It stretches way beyond automatically 

transmitted meter readings. Without smart 

meters, future evolution of the energy grid, 

where demand profile is influenced in real 

time for efficient supply-demand balancing 

will not be possible. Data enabled and provi-

ded by smart meters will eventually be inte-

grated into the wider smart home, allowing 

consumer energy consumption and energy 

storage to respond to the fluctuating supply 

capacities and costs that are likely to be cha-

racteristic of our future energy generation 

and distribution networks.
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