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H I G H L I G H T S

� Roll-out of smart meters is in Norway coordinated by national regulation.
� Grid companies and related interest organizations has been most influential.
� EU has provided informal pressure on smart meter policy.
� Consumer interests have been less influential in the policy process.
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a b s t r a c t

Responding to a global trend of installing smart meters Norway has taken a route of full governmental
and regulatory coordination. The article maps and analyses the main influences on the developments of
Norwegian Advanced Metering policy. Based on 12 interviews and extensive document mapping the
Norwegian policy developments are traced from about 1990 to 2014, divided into three phases: Before
2000, between 2000 and 2007, and after 2007. It finds that the main influence and push came from an
increasingly united industry sector, fronted by the grid utilities with respective interest organizations.
Policy change has been boosted by years of constrained supply, creating incentives for political action.
Also developments at the EU level have been important for creating attention for smart meters, while
consumer groups have been less influential. The national regulator NVE has adapted its policy process to
include external expertise, in particular from the grid companies. The findings confirm that influence into
policy processes is a matter of financial and organizational resources and expert knowledge. Of particular
policy relevance is the weak organization of private consumer interests into these policy streams, which
may be important for further policy development for distributed generation and regulation of private
generation activities.

& 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Norway has, in line with trends in the EU and globally, decided
for a full roll-out of smart electricity meters with practically all end
users by 2019. This will is centrally coordinated through im-
plementation of an advanced metering (AMS) regulation and
installment, adopted in 2011 and 2013. This policy is generally
accepted as the next natural step in the development of modern
electricity supply systems and towards smart grids (Hoenkamp
et al., 2011). This is not least because smart meters provide per-
ceived benefits to most interest groups. While the electricity uti-
lities regard AMS as important for gaining better grid oversight
and control that can also guide investment decisions, en-
vironmentally oriented NGOs and consumer groups emphasize the

potential for monitoring electricity use and saving electricity in
private dwellings. In addition it represents a key technology for
enabling generation and feeding into the grid from private
households. Governments have embraced AMS, valuing the eco-
nomic factors such as more precise and automatic reading and
reporting of consumption as well as the benefits for the customer.
Opposition to AMS has been low, save from groups concerned with
consumer information privacy. AMS, as a relatively de-politicized
and global trend (McKenna et al., 2012) has been endorsed by
most stakeholders in Norway, meriting investigation into what it is
and where it comes from, as well as who have influenced national
policies for AMS. By analysing AMS policy development top-down
and bottom-up, this article examines how global and European
trends play out in a specific national context, shedding light on
what factors influence policies on electricity and green growth
more generally, and which factors are likely to be contextual.
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Studies on smart meters have focused on consumer behavior and
potential for energy savings (Buchanan et al., 2014; Westskog and
Wintheer, 2014) consumer acceptance rights and conflicts
(Hoenkamp et al., 2011), economic and technical issues in con-
nection with smart meters (Römer et al., 2012; McHenry, 2013).
This article adds to the policy oriented part of the smart meter
literature (Di Castelnuovo and Fumagalli, 2013; Jennings, 2013) by
analysing the political processes and stakeholder influences in the
AMS regulatory process in Norway.

The aim is to describe the regulation and characteristics of roll-
out of AMS in a mature and early-liberalized electricity market and
to explain the shape of the AMS regulation based on streams of
stakeholder influence. Through the case of AMS in Norway, this
article analyses the main influences on AMS regulation in an or-
ganizational field, indicating possible trends within the sector.
How was the Norwegian policy on advanced electricity metering
shaped, and why did it come about? What have been the main
factors of influence?

Following the Third Internal Energy Package adopted July 2009,
all EU internal market member states ‘[…]shall ensure the im-
plementation of intelligent metering systems that shall assist the
active participation of consumers in the electricity supply market’
(EC, 2009a). This also responds to a global trend, as well as re-
flecting national context and pressures (Renner et al., 2011).
However, the economic feasibility of large-scale AMS roll-out de-
pends on national characteristics of the electricity system; also
other factors influence the willingness to implement national AMS
regulations, and what form these take. National political dynamics
vary among countries (George and Bennett, 2005); Norway's
electricity sector was amongst the first worldwide to liberalize,
and is today organized as an unbundled and mature electricity
market. On the electricity transport side, the Transmission System
Operator (TSO) Statnett takes care of the system planning and
responsibility. 136 District System Operators (DSO) own and run
the district grids and have the legal obligation to roll out AMS for
practically all 2.5 million Norwegian end users by 1 February 2019.
All transmission and distribution activities are regulated by the
Norwegian Water Resources and Energy Directorate (NVE).

2. Methods and theoretical approach

Smart meters, or AMS,1 are here understood as meters that
offer two-way communication that measures consumption at
regular intervals, typically hourly or half-hourly (Darby, 2012: 99),
as well as including a remote control element. This system can
provide accurate information to the consumer and billing for ac-
tual consumption, as well as activation and de-activation of sup-
ply; it can facilitate limited private household generation of elec-
tricity and feeding into the grid through the smart meter (often
referred to as ‘prosumers’, reflecting consumer production) and is
generally seen as a necessary step towards smart grids.2

An organizational field like the electricity sector is a recognized
area of institutionalized life that includes government and in-
dustry, as well as other relevant stakeholders (Dimaggio and Po-
well, 1983). The field is determined by a shared regulatory fra-
mework and relatively unified governance structure, with

congruent and consistent patterns of domination and sub-ordi-
nation (Scott, 2008). Over time, shared values, norms and con-
ventions, will develop within the field beyond the technical re-
quirements of the task at hand (Selznick, 1957: 17). Many orga-
nizations, public as well as private, are involved in operating and
governing the energy systems in Norway, with actors on the po-
litical level (ministries, individual politicians), industry level, and
NGOs or consumer interests.

A central assumption is that governance structures develop
over time and reflect historically developed patterns. Many of the
organizations within the field will contribute to enhance inherited
formal structures (Thelen and Streeck, 2005). New issues that lack
formal regulations will either remain uncoordinated or be dealt
with in line with coordination patterns for similar issues (Boasson,
2011). Thus it is reasonable to expect that the regulation of AMS in
Norway has reflected the pattern of power structures and norms in
the electricity sector.

As an EAA country, Norway is obliged to adopt EEA-relevant
directives from the EU, and is an active partner in the EU energy
market; therefore, also the European influence will be investigated
here. This perspective focuses on the importance of the institu-
tional and political developments at the European level (Fligstein,
2008). Both formal and informal mechanisms may influence EU–
Norwegian policy outcomes. European templates for AMS are
likely to exert isomorphic pressure on how related regulations
develop in Norway; or regulations may be the result of pressure
exerted through formal rules from the EU or other European actors
(coercive isomorphism), or imitation of dominant European
countries (mimetic isomorphism) (Dimaggio and Powell, 1983:
67), or European-level promotion of certain templates for how
governments should regulate the sectors (institutional isomorph-
ism) (Börzel and Risse, 2003). We may expect governance struc-
tures and policies developed in the Norwegian sector to reflect
dominant trends and developments at the European level, re-
flecting EU policy as well as developments within other European
countries, and to be guided by existing European rules and prac-
tices (Greenwood et al., 2008; Streeck and Thelen, 2005). Given
this perspective, we may expect Norwegian AMS policy to closely
mirror trends and developments at the European level.

The two theoretical expectations will be tested against the
empirical data in the analysis. The empirical data are gathered
from official documents, research literature, and not least from
high-level, semi-structured interviews. Such a case of policy for-
mation so recent in time naturally follows a logic of process-tra-
cing (George and Bennett, 2005). Thus, the 12 interviewees cur-
rently or previously in leading positions in the Norwegian Parlia-
ment (Stortinget), the NVE, interest organizations like KS Bedrift
and Energy Norway, network utilities and engaged researchers,
have proved vital information sources for mapping the processes
and empirical data necessary for this study. Admittedly, a full
process-tracing approach ‘attempts to uncover what stimuli the
actors attend to; the process that makes use of these stimuli to
arrive at decisions; the actual behavior that then occurs; the effect
of various institutional arrangements on attention, processing, and
behavior; and the effect of other variables of interest on attention,
processing, and behavior’ (George and Mckeown, 1985: 35).
However, my aim here is more modest; elements of process tra-
cing are included in order to trace the decisions and influences so
as to enable analysis of the influences and motivations of the
various actors. Empirical data, for example what countries' smart
meter policies and EU processes the policy developers and influ-
ential stakeholders have related to and been aware of, are mainly
derived from the interviewees with supporting information from
written sources. All interviews were semi-structured and generally
lasted for around an hour or more. Interviewees were allowed to
take the initiative, but similar questions were posed to all. All

1 Various terms are used for advanced or ‘smart’ meters. While AMS here is
understood as two-way communication and reading meters with a remote steering
part (limiting flow, switch etc.), Automatic Meter Reading (AMR) or two-way
communication meters refer to systems solely for reading or reporting of electricity
consumption (Strøm, 2012: 10).

2 A ‘smart grid’ is generally understood as a modernized electrical grid that uses
information and communications technology to gather information and auto-
matically act on this.
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