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Abstract
Governments are increasingly facilitating the roll-out of so-called “smart meters”, a tech-
nology for measuring energy consumption that are able to transmit and receive data using
a form of electronic communication. However, implementation has been slow or even
stalled. To identify some of the causes for this, the policy coordination perspective serves
as a lens to unravel the different elements involved in smart meter implementation.
The research adds the demand and supply dimension to account for market dynamics
and public engagement challenges in the process. A case study of the UK finds that
government efforts are challenged by the timely and coherent coordination of diverse
stakeholders and regulatory measures.

Keywords: innovation; policy coordination; policy implementation; smart meters

Introduction
Growing concerns over climate change have led governments to focus on energy
efficiency more generally and energy consumption of households specifically.
In 2012, the European Union (EU) adopted the Energy Efficiency Directive with
the goal of reducing primary energy consumption by 20% by the year 2020
(European Directive 2012/27/EU). The document includes the plan to imple-
ment smart meter technology as a way to accelerate energy savings. Smart meters
are electronic devices that collect data on, for example, household energy con-
sumption in real-time. Linked to an In-Home Display (IHD), a service app or
other forms of (digital) communication, this data gives consumers the opportu-
nity to monitor their energy consumption both locally and remotely. The idea
behind the meters is that through feedback measures, consumers can be targeted
with information on their consumption patterns which can ultimately change
their behaviour. The EU aims to have an 80% rollout of smart meters throughout
European member states by 2020. The EU further projects a 9% decrease in
household energy consumption linked to this roll-out. Reports however warn
that member states fall short of the targeted smart meter penetration rate in
order to reach these goals (EC 2016). Latest numbers suggest that the EU will
© Cambridge University Press 2019.
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not reach the 80% penetration rate in EU Member States by 2020. This has been
an ongoing issue. Kranz et al. (2010) already note that “although the positive
impact of smart meters on energy efficiency is widely recognised”; diffusion is
lagging behind (Ibid, 2).

One reason for slow implementation is the cross-cutting character of smart
meter implementation, which requires the involvement of various stakeholders.
For example, technical and commercial interoperability as well as data privacy
and security concerns call for the collaboration of national regulatory bodies,
as well as energy companies, technology providers and consumers (O’Toole
and Montjoy 1984; EC 2014; Peters 2018). The article frames this as a policy
coordination challenge in which one organisation makes decisions that have con-
sequences for another (Peters 2018). Policy coordination is the idea that programs
are effective when policies complement and reinforce each other (Peters 2015,
2018). In order to identify coordination challenges, the analysis looks specifically
at the supply and demand dimension of smart meter implementation. This follows
a recent trend in the literature to include the role of citizens and larger transfor-
mation processes in the energy sector for identifying obstacles to implementation
(McDaniel and McLaughlin 2009; Darby 2010; Torriti et al. 2010; Mengolini and
Vasiljevska 2013; Verbong et al. 2013; Heiskanen et al. 2015). The demand-side
perspective looks at the adoption of technology by citizens based on trust in gov-
ernment (TIG) and in the technology (Bekkers and Homburg 2007; Belander and
Carter 2008). The supply-side of coordination looks at the coevolution between
technologies and institutions as well as the interactive nature between public
and private sectors (Bergek et al. 2008; Martin et al. 2012). Structuring the
theoretical understanding of policy coordination in this way helps to separate chal-
lenges linked to push and pull factors in policy implementation while identifying the
different governmental levels, administrative entities and actors involved. Along these
lines, the analysis aims to answer the question how do policy coordination structures of
demand and supply affect smart meter implementation? The goal is to elaborate on the
specifics of the interdependence of governments, citizens and industry from a policy
coordination perspective.

To explore the demand-supply policy coordination lens, the article analyses
smart meter implementation in the United Kingdom (UK). The UK is a case of slow
implementation with high levels of government commitment towards a full roll-out.
The UK had several setbacks linked to the timing of regulation and the technology
development that followed, as well as consumers raising concerns over functionality
and privacy. This gives rich insights into the coherence and timing of policy coor-
dination with challenges on the consumer and the company side of implementation.
Information on the case is derived from EU, national and local government docu-
ments as well as publicly available reports by energy companies and independent
groups assessing smart meter technology.

The article is structured as follows, the Theory section presents the
conceptual framework integrating the demand- and supply-side of technology
implementation into the policy coordination framework; followed by the
Research methods part of the paper. ‘Smart meter implementation’ provides
an overview and discussion of the UK case and the final section concludes
the article.
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Theory
Policy implementation and coordination

Policy implementation describes the effort, knowledge and resources devoted to
translating policy decisions into action (Howlett et al. 2009). Looking at conditions
for effective implementation, work by Sabatier and Mazmanian (1979) and
Pressman and Wildavsky (1973), point towards the obstacles that policymakers face
during the implementation process, such as the congruence of policy objectives, the
decisions of implementing agencies and the actual impacts of those decisions.
Hence, policy implementation is essentially a problem of coordinating multiple
agencies to work together towards a common policy product (O’Toole and
Montjoy 1984). The policy coordination framework thereby highlights the interde-
pendencies among implementing agencies and the effect of action or inaction of one
on the other, which results in slowed or stalled application. There are various ways
to approach policy coordination. Economists focus on a game-theoretic set-up in
which bargaining of national governments shapes the adjustment of policies
(Oudiz and Sachs 1984; Kahler 1988). Political scientists address the institutional
structures linked to regime analysis, especially in the context of complex policy
problems, which require the integration of different sectors (Keohane 1986;
Dovers 1997). Embedded in this logic of sectoral coordination among levels of gov-
ernment as well as policy departments, this analysis defines policy coordination as
coordination across different types of (related) policies and different types of actors.

The goal of coordination is to minimise duplication and overlap, avoid incon-
sistencies, minimise conflict and aim for a comprehensive perspective of an issue
(Scharpf 1994; Magro et al. 2014; Peters 2018). A central challenge in policy coor-
dination is specialisation and the division of governments along horizontal and ver-
tical dimensions (Bouckaert et al. 2010). Vertical coordination is defined as the
“collaboration among a large variety of players and governmental agencies from
different territorial levels,” whereas horizontal coordination is understood as “the
cooperation among governmental units within a particular territory (i.e. one level)”
(Magro et al. 2014, 373). In short, horizontal coordination is the interplay of organ-
isations on the same hierarchical tier, whereas vertical coordination refers to the
dynamics between levels of government. Research however shows that the distinc-
tion between vertical and horizontal coordination is not always straightforward,
since government proceedings are often a mix of both (Peters 2018). This also
applies to smart meter implementation where there is a combination of top-down
coordination through regulatory frameworks as well as horizontal coordination
efforts of streamlining data protection, technology development and energy
infrastructure.

Hierarchies, networks and markets are a common typology for analysing
government coordination efforts (Thompson et al. 1991; O’Toole 1997; Kaufmann
et al. 1986).

Within hierarchical institutional arrangements the central pattern of interac-
tion is authority, operationalised in administrative orders, rules and planning
on the one hand, and dominance and authority as the basic control system on
the other. Markets as coordinating institutions are based on competition,
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bargaining and exchange between actors : : : Coordination within networks
takes the form of cooperation between actors whose interorganisational rela-
tions are ruled by the acknowledgement of mutual interdependencies, trust and
the responsibilities of each actor (Bouckaert et al. 2010, 35–36).

This article suggests a different theoretical perspective for policy coordination
specifically tailored towards the implementation of innovative technology in which
aspects of hierarchy, network and market are included. The current literature does
not specifically distinguish between public and private adoption of an application.
This however is a central aspect to slow implementation. The literature on technol-
ogy adoption and systems of innovation suggests that for citizens to adopt a new
technology, trust in the implementing agency, characteristics of the process or
product and its perceived usefulness play a key role (Davis 1989; Hall 2004;
Belanger and Carter 2008; Stragier et al. 2010). For suppliers of the technology,
the regulatory context further determines decisions to develop and sell certain prod-
ucts, such as legislation that protects new products (Gregersen 2010; Wintjes 2016).
These can be categorised as demand and supply mechanisms in the context of policy
coordination.

Demand- and supply-side of technology implementation

Traditionally, literature on technology looks at implementation from a technology
acceptance perspective. This means that the level of trust in the agency implement-
ing and characteristics of the technology play a role for its adoption. Three lines of
research address this. The trust of the government (TOG) model shows that citizens
need confidence in the agency providing a service before adopting a new technology.
In the context of smart meter implementation, this primarily refers to the handling
of private information of energy users and the handling of data being collected
through the meter. Belanger and Carter (2008) further make a direct link with
the reputation of the public agency. Nonfraudulent interaction with service pro-
viders will enhance trust, whereas uncertainty about data regulation and the sharing
of data with private companies or third parties can reduce trust levels (McKnight et
al. 2002; Belanger and Carter 2008).

The diffusion of innovation (DOI) model focusses on the characteristics of the
process or product, looking at its relative advantage, complexity, compatibility,
triability and observability (Rogers 1995; Hall 2004; Carter and Belanger 2005).
Finally, the technology acceptance model or TAM (Davis 1989) highlights the
perceived usefulness, attitude towards the technology, and perceived ease of use
as factors for using a new technology (Zhang and Nuttall 2011). TAM is widely
applied in the context of information technology, such as government websites,
but increasingly scholars have widened its approach to other technologies,
such as smart meters (Stragier et al. 2010). In short, the demand-side perspective
emphasises the role of citizens’ perception for implementation linked to trust in
government and the usefuleness and characteristics of the technology.

The system of innovation literature complements this demand-side perspective
by including the overall function of developing, diffusing and utilising new products
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and processes (Carlsson and Stankiewicz 1991; Bergek et al. 2008). Innovation
systems describe how firms (suppliers) source knowledge and develop innovative
activities, as well as how governments and institutional frameworks influence those
activities. The analysis in this article focusses on the argument that the framework
set by government matters for the supply-side of technological innovation. For
example, support for R&D to create technological innovation and policies promot-
ing the demand for innovation, such as subsidies (Wintjes 2016). Further, legislative
and regulatory procedures that protect and control new products and processes
shape innovative activities (Gregersen 2010). More recent work integrates the sup-
ply-side perspective into a “mutual shaping” debate, where demand, supply and
technological capabilities interact and codevelop (Leydesdorff and Ivanova 2016).

Thereby the initiatives and regulatory guidelines can be manifold, especially
when policy domains overlap. In turn, the corporate response to these conditions
can be complex. As Gregersen (2010) points out “the extent of necessary organisa-
tional, technical or economical changes and responses may be dependent on both
the technical characteristics and the timing of standards and vice versa” (Ibid, 145).
In this context, innovation studies have repeatedly highlighted the relevance of
both the framework conditions set by government and the connection between
user and supplier (Porter 1990; Lundvall 2010). This is a coordination problem
where various stakeholders, institutionalised cooperation and market dynamics
intersect. Another complication is that the regulatory framework is often not
tailored towards the nature of the product – whether it is a material, component
or a service (Lundvall 2010; Gregersen 2010).

These dimensions particularly speak to policy coordination, since they pick
up on an implementation process that plays out in a collaboration of a large variety
of players and governmental agencies from different territorial levels (Magro et al.
2014). At the intersection of demand and supply is the idea that the development
and provision of smart meter technology will change individual energy consump-
tion behaviour. The topic of framing this as a behavioural incentive goes beyond
this article; however, there has been a wide variety of research on the reduction
of energy consumption through providing social comparison (see e.g. Arvola
et al. 1993; Lehner et al. 2016) or varying feedback mechanisms (see e.g. Fischer
2008; Delmas et al. 2013).

Finally, research also points towards the timing as a challenge for coordinating
implementation (Bouckaert et al. 2010; Sartorius and Zundel 2005; Weber and
Rohracher 2012). Especially at the intersection of innovation and traditional policy
domains, such as energy policy, multiple instruments and policymaking levels create
tensions among policy areas (Taylor 2007; Borrás and Edquist 2013; Giest and
Mukherjee 2018).

Summary

The supply dimension of policy coordination includes the regulatory set-up and the
market dynamics that shape energy company behaviour, such as regulations put in
place to incentivise meter implementation. For example, specific privacy laws that
apply to how the smart meter data is stored, as well as who is legally allowed to
install the meters in households. The market dynamics include the way the energy
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market is structured and how that affects whether and how fast energy companies
are willing to develop the technology and install it in households. As past research
has shown, it is crucial to be timely with how new technology is regulated and that it
is coherent with existing regulations (OECD 2015).

The demand dimension defines the trust in the implementing agency and the
usability of the technology in accordance to citizen uptake. Since measuring the lev-
els of trust of citizens towards public agencies with a specific focus on smart meters
goes beyond the scope of this article, the research focusses particularly on incon-
sistencies in the message that is being given to consumers when it comes to relevant
dimensions, such as costs of the meter (who pays?) and privacy concerns (how is the
data protected?). Past research has shown that inconsistencies can lower the trust in
public agencies when it comes to technology implementation (Carter and Bélanger
2005; Colesca 2009).

In this context, the article disentangles the following analytical categories of
policy coordination. First the collaborative structure, which includes domains, levels,
layers and stakeholders:

• Domains: implementation coordination is specific to policy sectors
(Steunenberg 2006). This not only accounts for policy specific factors within
a domain, but also potential interaction of several policy fields in terms of
timing or conflicting incentives.

• Levels: the more governmental units are involved, the more challenging imple-
mentation becomes due to coordination issues among levels and administra-
tive layers (Steunenberg 2006).

• Layers: layers are the political dimension of priority setting and strategy for-
mulation, an administrative layer where the implementation and management
of particular programs takes place and the operational sphere, which involves
organisations that are part of the translation of the political and administrative
layer into concrete action (Magro et al. 2014).

• Stakeholders: stakeholders involved in implementation. These actors are not
restricted to “formal” players in the process (Tsebelis 2002), but include pol-
icy-specific ones, which are defined as those who formally or informally affect
reaching the policy goal (Steunenberg 2006).

Second, the technological characteristics contributing to the acceptance by con-
sumers, such as privacy, as well as aspects relevant to implementing stakeholders,
for example compliance with standards. Finally, timing of rules and regulations that
affects the development of technology as well as coherent communication to
consumers.

Research methods
In order to unpack smart meter implementation pace in Europe, the article maps
coordination dynamics within the UK. According to Bouckaert et al. (2010), the
mapping should include the institutional coordination structure. The article realises
this by following the theoretical division of demand and supply perspectives in com-
bination with looking at factors relevant to policy implementation, including the
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collaborative structure, technological characteristics and timing. For the mapping, a
case study approach is chosen, due to the explanatory nature of the research
question. Thereby, the dependent variable is the speed of smart meter roll-out.
The independent variable is the demand- and supply-coordination structure.

The selection of the UK case is motivated by it being a typical case. Similar to a
majority of other European Countries, the UK has mandated a full roll-out and is
faced with a variety of electricity providers active in the market. The UK case further
gives rich insights into the coherence and timing of policy coordination on the topic,
due to the implementation timespan of so far 10 years. The mapping of coordina-
tion dynamics in the UK highlights some of these challenges linked to demand and
supply in different places within government (levels and administrative units as well
as policy domains) that prevent implementation to move forward. The findings
further have relevance for understanding the temporality and complexity of smart
meter implementation in the national context. Finally, the UK is a case of slow
implementation with high levels of public commitment. This eliminates some of
the reasons linked to slow implementation, such as low political support or a limited
budget.

The article relies on policy documents by the British government (primary
sources) as well as secondary sources by scholars that have published on smart
meter implementation from technical, behavioural and policy perspectives. The
documents are analysed based on the interview technique (O’Leary 2014). This
implies that the following key questions based on the mapping approach are asked
for all documents that are part of the analysis:

• What is the collaborative institutional structure of smart meter implementation?
• Which technological guidelines for smart meters are in place?
• How are smart meter (-related) regulations and initiatives scheduled?

The documents compiled consist of national level publications as well as local
level and third sector organisation ones. They include reports published by the
British Department of Energy and Climate Change (2015a, 2016), such as
“Policy Conclusions: Early Learning Project and Small-scale Behaviour Trials,
Smart Metering Implementation Programme” or “Smart Metering, A guide for local
authorities and third sector organisations” as well as reports by local authorities
(Greater London Authority 2016) involved in the policy implementation process.
Public reports and energy company messages to consumers as well as media reports
can highlight communication with the public about smart meters, such as “Public
may end up paying for obsolete smart meters that save little, MPs warn” (Smithers
2014) or “Is your smart meter spying on you?” (Collinson 2017). There is further a
range of scholars that have looked at smart meter implementation from technical,
behavioural and policy angles. They provide important insights into the complexity
of public use of a privately generated technology that is utilised to change behaviour
among citizens (see e.g. Darby 2010; Ehrhardt-Martinez et al. 2010; Klopfert and
Wallenborn 2011; Jenkins et al. 2015; Sovakool et al. 2017). These institutional
coordination structures in combination with the number of coordinating units
and actors are hypothesised to affect the speed of implementation, which is captured
in the deployment rate available for each European Member State. Smart meter
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deployment is the roll-out rate within a country that is defined as the number of
installed units (EC 2018).

With this analysis, the research in this article contributes to the field by incor-
porating the timing, coordination modes and mechanisms put in place by govern-
ment that shape the demand and supply dynamics of smart meter implementation.

Smart meter implementation
The origin of the smart meter can be traced back to Directive 2006/32/EC, which
addresses European End-Use Efficiency and Energy Services (Sovakool et al. 2017).
The implementation is largely taken on by national governments in compliance
with EU regulations, such as the Directive 2009/28/EC on renewables or the
Directive 2003/87/EC that establishes the EU Emissions Trading System (ETS)
(Zgajewski 2015). A “smart metering system” or “intelligent metering system” is
defined by the EU Directive 2012/27 as “an electronic system that can measure
energy consumption, providing more information than a conventional meter,
and can transmit and receive data using a form of electronic communication”
(European Directive 2012/27/EU, 11). Such a system is mostly tied to the general
deployment of a “smart grid” that indicates an upgraded electricity network, which
is able to provide digital communication among suppliers and consumers
(Zgajewski 2015). Intelligent metering thereby forms an integral part of updating
the grid system. However, the defining characteristics remain vague and thus offer
a variety of implementation types in the member states.

United Kingdom

Latest statistics on the implementation of smart meters suggest that the UK is a case
of a (for now) EU country that has shown high levels of (monetary) commitments
towards smart meter implementation, but in contrast to that, the current program is
years behind schedule. So far, 8.25 million meters have been installed as of
November 2017 (BEIS 2017b; Sovakool et al. 2017). The full-scale rollout has been
delayed several times and the number of installed meters makes up only 14.7% of
the target number of 56 million (Sovakool et al. 2017). This could have wider impli-
cations for UK’s climate change targets, as the fifth carbon budget will fall short by
100 million tons (around 37.2%) (Committee on Climate Change 2016). This is sur-
prising given that smart meters are presented as the UK’s “Flagship energy policy”
and there is a marketing campaign that costs the government around 100 million
pounds over a 5-year period (Barnett 2015; Sovakool et al. 2017). In short, the UK
has shown high levels of commitment from the government-side, but implementa-
tion has been slow and disrupted with issues arising out of the coordination process.

Technological characteristics
The UK government put in place requirements for meters to qualify as “smart”.
They have to comply with the Smart Meter Equipment Technical Specification
(SMETS) and have the ability to transmit meter readings to energy suppliers and
receive data remotely. However, due to the roll-out being led by energy companies,
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some have rolled out smart-type meters early without complying with the SMETS
standard (DECC 2016). This means some meters will have to be replaced by energy
companies in the coming 4 years. During the early phases of the roll-out, the smart
meter technology was not transferrable among energy providers, which meant that
each energy company had their own smart meter that needed to be installed when
customers would switch providers. For the most recent plan, this issue has been
addressed and there is one operating system for all meters (Palmer 2015). In
2016, the DCC also put in place a national communication infrastructure across
Great Britain, which involves consultation on how to incorporate so-called first-
generation smart meters (SMETS1) into the latest system (Department for
Business, Energy & Industrial Strategy 2017a).

The European Council further formulated guidelines that apply to smart meter-
ing, such as consumers should be given access to their consumption data and elec-
tricity pricing tariffs without extra costs (European Directive 2009/72/EC). Smart
meter systems further have to comply with safety standards outlined in Directive
2012/27/EU. “This requires proper regulation of the access to electricity consump-
tion data (who can access it, what costs are associated with it, and so on) and its
exchange between agents (who owns the data, who is obliged to share it and
who should not be given access” (Alskaif and van Sark 2016, 5). The sim card inside
each smart meter has the ability to switch off energy supply to a home, for example,
if bills are not being paid. However, this also has been identified as a cyber-security
weakness (Naughton 2013). In a public consultation on smart meters, citizens raised
this aspect in particular and the UK government prepared a response, which mainly
focusses on the collection and transfer of data (DECC 2012). Security nevertheless
remains a topic in the discussion surrounding smart meters, especially because the
implementation is outsourced to energy companies and subcontractors that make it
difficult to control the installation process (Collinson 2017).

Collaborative structure
In the UK, the smart meter roll-out is supplier-led in which the suppliers are free
to plan their own installation strategy (DECC 2016). The “big six” suppliers include
British Gas, EDF Energy, npower, E.ON UK, Scottish Power and SSE. There are
further regional differences in implementation and willingness to use the technology
by consumers. Latest numbers suggest that the North East has the largest concen-
tration of smart meters with nearly a quarter of citizens having a new meter
installed. In contrast, only 8% of London residents have a smart meter. “The
North West has the second highest concentration of smart meters with nearly a fifth
of consumers confirming they have had a meter installed, while more than half plan
to have a new meter installed in the future” (ECTA 2016, 9). These regional dispar-
ities point towards variations in the local government coordination of smart meter
implementation and potentially energy company specific procedures. London, for
example, is largely serviced by EDF, whereas the North West is covered by E.ON.

Owaineh et al. (2015) further find that the UK government, specifically the
DECC, has great indirect influence over smart grid projects, including the imple-
mentation of smart meters through policy and legislation. The energy regulator
Ofgem funds and monitors specific demonstration projects in this field and offers
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funding schemes for innovation through, for example, the Low-Carbon Network
Fund (LCNF). However, the biggest challenge identified by the ECC/Ofgem
Smart Grid Forum (SGF), a platform for industry, government and other key stake-
holders, is the coordination of consumer participation and establishing prerequisites
for implementation. “From a policy perspective, developing an appropriate regula-
tory and institutional framework, maintaining clear strategic vision that can allow
diverse actors to move broadly in the same direction are seen as the most important”
(Owaineh et al. 2015, 12). The following section will zoom in on these aspects to
identify implementation hurdles in the form of demand and supply coordination
challenges.

The UKmarket shows that the biggest energy company has a share of 29.3% with
24 electricity providers being active in the retail market (ACER 2016). This creates a
competitive setting, which also applies to smart meter implementation (EC 2016).
The UK further has an incentive-based system for DSOs linked to smart meters, this
means that pricing decisions are made at firm level and profit comes from cost
reduction (Vogelsang 2002). Another issue for the supply-side are the In-Home
Displays that connect to the smart meter in order to visualise energy consumption
for the homeowner or tenant. In a 2015-consultation, the UK government con-
cluded that for this technology to flourish, the licensing conditions for IHDs require
updating. The discussion showed that such flexibility would allow suppliers to un-
dertake trials of alternative energy use engagement tools instead of IHDs under the
supervision of the Secretary of State approval (Department of Energy & Climate
Change 2016). The motivation for this change is “enabling a more competitive mar-
ket in energy supply and energy management” (Department of Energy and Climate
Change 2016, 5).

On the consumer side, a survey by Smart Energy GB shows high awareness levels
across the UK population: 97% of people say they heard of smart meters (Smart
Energy GB 2015). However, only 21% percent of the population has a smart meter
installed (Smart Energy GB 2018) and, in addition, BEIS recently conducted a
survey of 2,015 households and found that 18.9% of consumers said that they
did not look at their IHD once owning a smart meter, which is the main component
for changing consumption behaviour (BEIS 2017c).

These obstacles are linked to the aspects highlighted in the supplier context: first,
consumers had to change their smart meters if switching providers due to differ-
ences in the software, and, second, if consumers had a first-generation smart meter,
this needed to be replaced by a newer version. This led to additional reluctance
among citizens to adopt the technology. Since smart meters are not compulsory,
citizens can refuse to install the technology or opt out of smart meters usage at
a later stage. Currently, the costs for the meters and their maintenance are rolled
into the energy bill. The incentive is that consumers will save energy costs, because
usage can be calculated more accurately and off-peak consumption can be rewarded
with lower tariffs – ultimately offsetting any smart meter costs.

The UK has a dedicated smart meter consumer engagement policy, which
includes supplier obligations for example on IHDs, conduct of the installation visit
and centralised engagement (by Smart Energy GB) (DECC 2015b). Connected to
this is the expectation that consumers will have “greater convenience, financial sav-
ings from improved energy management and, in the longer-term, a more active
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consumer role in the energy system” (DECC 2015b, 5; DECC 2015a). The Data
Guideline states the consumer can decide on:

• How much data your energy supplier collects from your smart meter, for
example monthly, daily or half-hourly meter reads;

• Whether your supplier shares details about your energy consumption with
other organisations;

• Whether your supplier can use your meter reads for sales and marketing
purposes;

• How you can access information about your energy use and get the most
benefit from it;

• Once you have made your choice on any of these, you can change your mind at
any time (Energy UK 2017, 1).

Smart Energy GB has also rolled out a national awareness campaign in June of
2017 with “Gaz & Leccy” as characters representing gas and electricity and giving
tips on energy savings around the house and explaining the use of smart meter
technology.

Figure 1 shows the linkages among Smart Energy GB, energy suppliers and the
usage by consumers. Whereas Smart Energy GB is largely responsible for raising
awareness and creating a positive image around the smart meter, the energy sup-
pliers are in charge of installation and explaining the potential features to customers.
What is not shown in the figure, but relevant to the regional disparities in England is
the role of regional governments. They can provide local incentives, guidance and
planning for implementation of the meters. At the local level, city governments are
focussing on engaging citizens in using the new technology. The City of London, for
example, calls on the different boroughs to “help build trust and confidence in using
smart technology, such as smart meters and smart bins, to help increase their
uptake” (Greater London Authority 2016, 5).

Domain. The UK focusses largely on the energy policy domain for smart meter
implementation, but regulatory measures show that other aspects, such as data and
privacy or science and technology standards, play a role. Changes in data protection
affect what energy companies are able to do with the data that is being collected
through the smart meters. Energy, environmental and cyber security policies are

Figure 1. Smart meter implementation involvement (Smart Energy GB 2015, 8).
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also directly related to smart meters. Coordination among these different domains
challenges government to align energy security, environmental goals and privacy
and integrity of consumers using smart meters. The very same data that is needed
to reduce energy consumption is also creating cyber security risks.

The UK has made some efforts to integrate these issues in the “Smart meters: a
guide” document, which combines several of the aspects in one document, such as
licensing conditions for energy suppliers (DECC 2016), latest statistics on uptake by
consumers (Smart Energy GB 2016a), the government engagement strategy based
on behavioural insights (Smart Energy GB 2016b) and a cost-benefit analysis (BEIS
2016) as well as the communication infrastructure (BEIS 2017b).

Level. The level of policy coordination is largely the national one; however, this is
impacted by European requirements, such as the Renewables Directive 2009/28/EC
or the EU ETS Directive 2003/87/EC. Specifically for the UK, the government
started implementation within the EU framework; however, Brexit negotiations
might shift some of the priorities linked to climate change and smart meter targets.
In addition, energy remains a centralised issue, whereas local governments might
take on the role of facilitating the adoption of the technology by citizens. Local gov-
ernments usually have easier access to local consumers and energy providers and
thus could introduce different campaigns for changing the routines (this has started
in the case of London) and could act as a mobiliser of different actor groups and
mediator between national and local levels.

Over the years, there have been changes at the macro-, meso- and microlevel
pertaining to UK smart meter implementation (Darby 2010; Sovakool et al. 2017):

• Macrochanges at the level of electricity and gas networks and decarbonisation;
• Mesolevel changes in consumer relations, the DCC, DNOs and suppliers;
• Local or microlevel changes in household decisions over appliances, IHDs,
feedback, lifestyles and social practices.

Together they shape the larger implementation process, and, at the same time,
can facilitate or hinder each other depending on their timing or coherence.

Layers. For the UK, all three layers of politics, strategy and administration play a
role, whereas the administrative layer, including the energy companies carrying out
smart meter installation and services, is crucial for the political one to reach its
policy goal. The financial commitment of the UK government in connection with
making smart meters the key element of the energy agenda shows that the technol-
ogy is taking on a central role in priority setting and strategy formulation. The latest
push for consumer-uptake through the media campaign organised by Smart Energy
GB underlines this. The administrative and the organisational layer show some
delay in implementing these strategic goals.

One example for this is how the opt-out models were communicated by the
administrative layer, the trade association for the UK energy industry, Energy
UK in collaboration with the Office of Gas and Electricity Markets and by individual
energy companies. UK smart meter implementation is working with an opt-out
model for both the meter itself and the type of data collection. Both the Data
Guideline (2013) and the Code of Conduct for the Installation of smart meters
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(SMICOP 2017) however do not specifically address the opting out procedure. A
British NGO filed a complaint with the Office of Gas and Electricity Markets,
due to concerns over British Gas pushing customers to install the technology
(Stop Smart Meters 2013). Similar issues arose over the last couple of years concern-
ing discrepancies among decisions on government side that were communicated to
customers differently or implemented not in line with the guidelines set (Smithers
2014). At the same time, policy documents also show constant updating, which
means energy companies have to adjust.

Actors. For both, demand and supply dimension, there is a mix of actors from the
public and private sphere. This is complicated by the fact that these actors operate
at different levels, whereas government is largely national and local, companies
might operate European-wide. The main actors in the British case are the following
(see Table 1).

Timing
The UK smart metering program is being rolled out in two phases: the Foundation
Stage, which began in 2011, focussed on engaging with the energy industry, con-
sumer groups and other stakeholders in order to create commercial and regulatory
frameworks for smart metering. This was followed by the main implementation
stage, which began in November 2016 and will run till the end of 2020. In this stage,
the actual installation takes place with the goal of a full rollout.

In this context, streamlining the implementation strategy for several stakeholders
(see Table 1) poses a challenge as regulatory measures affect them differently at var-
ious points in time. The government decision to delay smart meter implementation,
for example, is linked to a monetary burden for energy companies. “On top of the

Table 1. Main actors in British smart meter implementation (based on Sovakool et al. 2017)

Name Function

Citizens Those adopting the technology and potentially using IHDs
to track and change energy consumption.

Data and Communications Company
(DCC)

Licensed private organisation in charge of smart metering
communication systems

Department for Business, Energy &
Industrial Strategy (BEIS, former DECC)

BEIS oversees, for example, the licensing competition and
procurement of the data and communications service
providers as well as the evaluation and monitoring of
smart meter implementation.

Energy Suppliers (e.g. British Gas) In charge of installing the smart meter technology in
households.

Office of Gas and Electricity Markets
(Ofgem)

Ofgem is a nonministerial government department and
an independent National Regulatory Authority which
oversees the licensing of companies contributing to the
smart meter infrastructure.

Smart Energy GB The official campaign to drive take-up of smart gas and
electricity meters, which was set-up by the UK
government.
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cost of providing meters and the technical skills to roll them out, the costs shoul-
dered by the companies are twofold: they support the central body that collects and
manages all the data from 50 million gas and electricity meters across the country
and the organisation that promotes the roll-out to the public” (Ambrose 2017).
The timing of the mandatory roll-out and setting up the technical infrastructure
through DCC is also a challenge. The later the communication structure for smart
meters is published, the more pressure it puts on energy providers when it comes to
fulfilling the roll-out in the given timeframe.

One example for this is the consultation on the communication infrastructure
of smart meters that started in November 2016 and was closed in January 2017.
Before the launch of this consultation, the smart meter infrastructure “developed
organically without a unified communications standard and often independently”
(DCC 2016). This led to smart meters not being compatible among each other and a
meter could lose functionality upon switching energy providers. The consultation
has recently concluded and the UK government agreed on an infrastructure format,
which is carried out by the Data Communications Company. In turn, that means
some energy companies have to replace or retrofit meters that do not comply with
the standard.

Discussion: UK coordination structure for smart meter implementation

The UK started the smart meter implementation with a fairly open plan, in the sense
that the functionalities, technology infrastructure and data handling were not clearly
defined. This led energy companies to deploy and operate so-called first-generation
smart meters. These early roll-out attempts in combination with installing not fully
“smart” meters and the limitations on changing providers in earlier software
versions led to increased levels of public skepticism towards the technology. It fur-
ther raised questions for companies and consumers alike, about how privacy issues,
such as billing data, are handled and who exactly is paying for the deployment and
maintenance of the new meters. This put government into a position where it had to
catch up with some of the developments unfolding and led to specifying the tech-
nology infrastructure, setting installation and opt-out (data) guidelines and putting
in place a public engagement campaign in the last couple of months and years.
The initiatives undertaken in the different areas further revealed the complexity
of regulating an area, which is a moving target due to technological advancement
and complex connections among market dynamics, consumer engagement and
regulatory elements from the energy, environmental and innovation domain.

Table 2 summarises the UK findings and highlights three things: first, demand
and supply are separate implementation aspects that require attention, since the
supply-side is dependent on the technology and innovation framework, whereas
the demand-side is impacted by the application of the technology and the privacy
and data challenges that come with it. Also, while governmental levels and policy
domains align on energy supply, technology and data, the administrative layers
differ. The demand side requires targeted campaigns highlighting the safety and
ease-of-use of the new technology as well as potential cost-savings features. For
the supply-side, companies are looking for streamlined (data) regulation and a
favourable set-up for technological development. This, secondly, points to two
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different sets of stakeholders that play a part in smart meter implementation.
Whereas consumers are largely targeted by Smart Energy GB, companies require
the involvement of the Data and Communications, Energy as well as Gas and
Electricity Markets. Finally, while government has to facilitate demand and supply
in different ways, they are dependent on each other. The more consumer-oriented
services energy companies can offer, the more interest is raised on the side of con-
sumers in adopting the technology. In junction with this, the more consumers adopt
the technology; it becomes increasingly interesting for energy companies to com-
petitively offer the best features. Thus, incentive structures stimulating demand
and supply in an interrelated, timely manner are needed for successful implemen-
tation of smart meters.

In short, the distinction between demand and supply can give additional input on
how to coordinate smart meter implementation and differentiate among demand-
and supply-driven issues. Government can thus raise more pointed questions as to
whether it is a lack of trust that prevents the uptake of smart meters or the devel-
opment of the technology itself, such as the IHDs.

Concluding remarks
The article maps the coordination structure of UK smart meter implementation by
looking at the demand and supply dimensions to find obstacles for slow diffusion of
the technology. Thereby, the UK serves as a case study for more general insights into
European smart meter deployment, aiming to answer the question of how policy
coordination structures of demand and supply affect implementation. The findings

Table 2. Mapping policy coordination in the UK context

Policy
Coordination Demand Supply

Collaborative
structure

Domains Energy Policy, Data Protection,
Behavioural insights

Energy Policy, Licensing Agreements,
Communication Infrastructure, Cost-
benefit analysis

Levels EU, national and local level National level

Layers Smart Energy GB, Advocates for
Data Protection (e.g. NGOs), local
government initiatives

Energy UK, Office of Gas and
Electricity Markets, individual energy
companies

Stake-
holders

Smart Energy GB Data and Communications Company,
Department for Business, Energy &
Industrial Strategy (former DECC),
Energy Suppliers, Office of Gas and
Electricity Markets

Technological
characteristics

First-generation meters versus
SMETS meters, privacy and security
concerns over data sharing
practices and sim card

Smart Meter Equipment Technical
Specification, National
Communication Infrastructure,
Directives 2009/72/EC | 2012/27/EU

Timing Two-phase roll-out of consultation
and installation

Consultation on smart meter
infrastructure after roll-out of first
generation meters, timing of
mandatory roll-out
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show that energy company supply and consumer adoption of smart meters raise
separate challenges for policy coordination that are linked when it comes to
updating communication or data standards.

Compared to other EU countries, these insights highlight that government
needs to systematically address demand and supply obstacles in a comprehen-
sive manner rather than dealing with some of the issues separately and consec-
utively. This can lead to incoherence in timing and mixed messages to
consumers. In short, smart meter implementation requires addressing social
acceptance of the technology as well as institutional and regulatory barriers.
In fact, leading countries like Finland and Sweden have adopted more compre-
hensive policies for smart meter implementation, whereas laggards, such as
Germany or The Netherlands, have not (Zhou and Brown 2017). By applying
a policy coordination approach, the article is further able to highlight the
different dimensions of smart meter implementation, which are portrayed as
supply- and demand-side, and in more detail, the collaborative structure,
technological characteristics and timing.

Taken together, this perspective reveals the complexity inherent to smart meter
implementation and points towards future research questions. The UK case illus-
trates that coordination requires the alignment of several initiatives linked to smart
meters. This raises the question of what kind of policy instrument mix is necessary
to stimulate technology development, deployment and uptake by consumers.
Specifically, how disruptive is a new technology to existing instruments and how
timely government can coordinate implementation. Linked to this is the question
of whether some countries emphasise one perspective over the other in implemen-
tation. For example, a focus on the market structure for innovative technology, but
less on the social acceptance or the other way around and how that affects
implementation speed down the line. Finally, if comprehensive steps are taken,
how flexible the interconnected aspects are in adjusting to updated requirements,
such as data protection or a new technology.
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