
 
 

Delft University of Technology

From laissez-faire to intervention
Analysing policy narratives on interoperability standards for the smart grid in the United
States
Muto, Sachiko

DOI
10.1016/j.erss.2017.05.036
Publication date
2017
Document Version
Final published version
Published in
Energy Research and Social Science

Citation (APA)
Muto, S. (2017). From laissez-faire to intervention: Analysing policy narratives on interoperability standards
for the smart grid in the United States. Energy Research and Social Science.
https://doi.org/10.1016/j.erss.2017.05.036

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.
For technical reasons the number of authors shown on this cover page is limited to a maximum of 10.

https://doi.org/10.1016/j.erss.2017.05.036
https://doi.org/10.1016/j.erss.2017.05.036


Contents lists available at ScienceDirect

Energy Research & Social Science

journal homepage: www.elsevier.com/locate/erss

Original research article

From laissez-faire to intervention: Analysing policy narratives on
interoperability standards for the smart grid in the United States

Sachiko Muto
Delft University of Technology, Faculty of Technology, Policy and Management (TBM), Jaffalaan 5, 2628 BX Delft, The Netherlands

A R T I C L E I N F O

Keywords:
Smart grid
Standardization
Energy policy
Narrative analysis

A B S T R A C T

The imperative of realizing utopian visions of the smart grid puts unprecedented policy focus on standardization.
Because standards are a prerequisite for deployment, the US federal government - in a departure from estab-
lished hands-off practice - intervened to coordinate and accelerate standardization activities. This research uses
narrative analysis to explore how such a policy of intervention was constructed. What emerges has elements of a
hero story, describing a situation to be remedied: an aging electricity grid, plagued by blackouts and moder-
nization hampered by an electric utility industry composed by stand-alone “silos”. In contrast, the vision of a
future “smart grid” with promises of improved energy security, reduced carbon emissions, renewable resources,
“green innovation” and jobs. The threat: without standards, the risk that sizable public investments become
obsolete prematurely. The villain: unnamed companies engaging in uncompetitive behavior. The unlikely hero:
The National Institute of Standards and Technology, able to act as an “honest broker”, proving that the gov-
ernment can as “catalyst” in partnership with industry. While succeeding in making a strong argument for
government intervention, the story can be criticized for making exaggerated claims about the effects of stan-
dards, for downplaying the complexity of the process and for failure to outline policy alternatives beyond a five-
year plan.

1. Introduction

In recent years, the creation of a “smart grid” has become a key
element in the quest of policymakers to operationalize the goal of
“sustainable development”. At a practical level the smart grid entails the
integration of information and communications technology (ICT) into
electric transmission and distribution networks. As a visionary project,
however, the smart grid also promises to support ambitious targets of
reduced carbon emissions and increased use of renewable resources.
Additionally, the smart grid is presented with the lure of “green in-
novation” and jobs. Thus in the European Union (EU), the im-
plementation of smart grids has been described as “a significant op-
portunity for European industry to research, market and export new
technologies, to create new jobs and to maintain global technological
leadership.” ([1], p. 8). And in the United States (US), progress on
building the smart grid is important for the country “to lead the world
in the 21st century economy, be at the forefront of the clean energy
revolution, and to win the future by encouraging American innovation”
([2], p. v). These visionary accounts of the smart grid promise to solve
some of the most pressing societal challenges of today; the appeal to
policy-makers is obvious.

Policy documents identify the development of a common set of

interoperability standards as a prerequisite for delivering the smart
grid. Hundreds of standards are needed and the effort required by the
standardization world to achieve this task has been described as “un-
precedented” in scope and complexity [3,4]. While standardization in
more regulated sectors has seen varying degrees of government inter-
vention, US governments have generally been reluctant to intervene in
the ICT standardization field because it has been seen as important to
ensure that innovation is not hampered by premature standards-setting
or lock-in to inferior technology. Instead it has relied for the most part
on industry self-organization [5]. However, citing the societal im-
perative of building the smart grid, the federal government has de-
parted from established general policy on standardization to catalyse
activities and act as a convenor.

This paper applies concepts from discourse theory and narrative analysis
to explore how a case for federal government intervention in the smart grid
standardization process was constructed given a decades-long policy in the
US for industry leadership. The next section of this paper introduces the
general approach of this research and key concepts used. Section 3 provides
institutional and political context to the subsequent analysis. It shows an
inherited policy on standardization which in recent years has favoured an
industry-driven approach. In terms of the political environment, the de-
velopment of a policy discourse on the smart grid has taken place against a
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background of an aging grid with high-profile blackouts and the need to
justify public investment in the wake of the financial crisis of 2008. This
paper then considers the argumentative context in which a policy on smart
grid standardization has been formulated. Section 5 subsequently analyses
the presence, absence, influence and interactions of different discourses in
the policy documents concerned specifically with interoperability standards
for the smart grid. What dominant and alternative discourses are drawn
upon to create the official narrative or story-line on smart grid standardi-
zation policy? Key documents are analysed with the aim of discovering
what discourses are drawn upon in problematizing the issue of bringing
about smart grid interoperability standards and in formulating and legit-
imating a specific solution or behavioural action in the form of government
leadership in the standardization effort. The analysis shows that the US
policy discourse on smart grid standardization, while rooted in existing
policy on standards as market-driven, draws on a range of discourses to
legitimate intervention. Finally, it considers how this policy narrative that
emerged displayed many features of the technological hero story [6] and
discusses the limits of this type of story in light of the findings. While suc-
ceeding in making a strong argument for government intervention in smart
grid standardization, the narrative developed in policy documents can be
criticized for over-simplification and for failure to outline a practical policy
alternative beyond a five-year plan.

Much of the optimism surrounding the smart grid is based on
technical research and engineering-based calculations of technical po-
tential, or on economic calculations with regard to what is often called
user flexibility. The practical work on smart grid development echoes
this: the focus is typically technology-centric. However, in recent years
there has been an increase in social-scientific research engaging in
critical dialogue with this development. Scholars have pointed to the
different ways that public debates on smart grid have been framed [7,8]
and to the utopian nature of the smart grid discourse [9]. Others have
focused on public acceptance, public engagement, and public resistance
to certain salient aspects of a sustainable energy network, such as smart
meters and the deployment of wind energy. Finally, legal scholars in
both Europe and the US have considered the regulatory innovation
required to align energy policy, technology regulation and smart grid
developments ([10,11]).

In analysing policy discourse on smart grid standardization in the
United States, the article seeks to contribute to this growing literature,
and more widely to our understanding of a field that is under-developed
yet of growing importance. As our societies are increasingly attempting
to solve important challenges through the large-scale application of
ICTs (smart transport, smart homes, smart cities), we need a better
understanding of policy alternatives in standardization that go beyond
the typical binary of legislation versus self-regulation.

2. Research approach and methods

According to Hajer and Wagenaar, “discourse analysis has changed
the way policy-making is studied” ([12], p. 1). In the last few decades
many scholars have described policy as discursive action [13–15], a
trend which is related to the so-called “argumentative turn” in the so-
cial and political sciences [16]. A central tenet of discourse theory and
the current research is the notion that the study of policy is necessarily a
study of discourse: because “public policy is made of language” ([17],
p. 1). Hajer defines discourse as “a specific ensemble of ideas, concepts
and categorisations that are produced, reproduced and transformed in a
particular set of practices and through which meaning is given to
physical and social realities” ([14], p. 44). In more straightforward
terms, policy discourse, as defined by Schmidt [18], consists of
“whatever policy actors say to one another and to the public in their
efforts to generate and legitimize a policy programme” (p. 211). Dis-
course is different from discussion as actors with diverging or opposing
interests can and often do share the same frames.

Crucial for this research is the notion in discourse and narrative
approaches that language does not simply mirror the world but it acts to

encourage certain ways of thinking and silencing others: policy sets out
a dominant conceptualization of the problem which sets limits on what
can be said and felt about it. Discourse, in this sense, is controlled by
certain regulative principles, which prohibit certain topics, valorise
certain concepts or legitimize certain forms of knowledge [19].

The argumentative context, here defined as the macro-social context
comprising all the circulating discourses on an issue or that have the
potential to be associated with it, includes earlier writings, inherited
assumptions, and ideological contexts. Policy actors extract from this
context in order to construct their particular argument and pro-
blematization Fairclough, 1992 or storyline. ÓTuathail describes story-
lines as “sense-making organisational devices that tie the different
elements of a policy challenge together in a reasonably coherent and
convincing narrative” (ÓTuathail quoted in [54], p. 16). In Hajer’s
terminology, storyline is defined as “a generative sort of narrative that
allows actors to draw upon various discursive categories to give
meaning to specific physical or social phenomena.” Storylines are
strategically employed by policy entrepreneurs so as to impose on
others their version of events, as well as possible solutions, thus the
ability to successfully frame policy alternatives can become a decisive
aspect of the policy process [20].

The power of storylines is based not so much on empirical investigations
or structural causality of the situation, but on the idea that it sounds right
[14]. In addition to drawing on existing ideological repertoires, policy
narratives gain credibility and become persuasive by ordering the elements
of the story according to familiar plotlines. This can be done by invoking a
classic myth or by referring to archetypal figures and motifs, e.g. the hero,
martyr, or wanderer. The most common narrative follows a simplified
version of the epic hero’s journey ([53], cited in Ref. [6]). In the epic form,
the protagonist answers “the call” and finds itself, often in a parallel world,
confronting a number of enemies and/or obstacles. Employing strengths,
sometimes symbolised as a silver bullet or magic elixir, and overcoming
weaknesses, the protagonist becomes a hero and returns to the ordinary
world a saviour. In the romanticist form [21] the plot may involve a fall
from grace and describe a return to or rediscovery of a purer self. Another
recognisable plot has a David and Goliath character, with several small
players attempting to topple a very large, dominant player [22]. Stone [23]
identifies two broad categories of plots with numerous possible variations:
stories of decline and stories of control. The plot of decline is a story em-
phasizing how things will get worse if the opposing solution is enacted; the
plot of control is aimed to convince the audience that things once believed
to be out of our control are now within reach.

Common to all these stories is that the recognisable form and
characters help them make immediate sense to the audience. As such
they can help get the policy message out and to build support for it, but
this strength is also a shortcoming. Janda and Topouzi [6] show how
the features of the hero story in particular have been used to commu-
nicate energy policy and that there is often a discrepancy between the
promises of such a story and the policy outcome in the “real world”.
They recommend that such accounts be balanced by the use of
“learning stories”, which take into account the complexity of policy
problems, the limits of what can be achieved, and the nature of the
effort required. This paper considers how the case for government in-
tervention in smart grid standardization resembles the hero narrative
and whether the development of a learning story would be more helpful
in building support for a sustained public involvement in the effort.

In applying concepts drawn from discourse theory and narrative
analysis on the case of federal government intervention to bring about
interoperability standards for the smart grid, this paper analyses policy
documents (legislation, reports, speeches, press releases) produced by
or endorsed by the US federal government. Discourse analysis gives
epistemological and methodological priority to the study of primary
texts like presidential statements and official policy documents [24].
These “monuments” or primary texts are often the result of an on-going
discursive negotiation and can, at least in theory, be seen as having
formed, absorbed and grasped the strongest representations. Primary
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texts set the agenda and shape the issues at hand, and they frame and
produce representations of a policy domain. The following three criteria
are central to the selection of primary texts: texts should clearly ar-
ticulate identities and policies; they should be widely read and attended
to; and they should have the formal authority to define a political po-
sition [24]. The texts chosen for this research score high on all of these
criteria, and can therefore with relative confidence be termed “primary
texts” or “monuments”.

3. Smart grid standardization as a policy problem

The Energy Independence and Security Act of 2007 (EISA; Pub.L.
110–140) sets out the energy policy of the US. The stated purpose of the
act is:

to move the United States toward greater energy independence and
security, to increase the production of clean renewable fuels, to
protect consumers, to increase the efficiency of products, buildings,
and vehicles, to promote research on and deploy greenhouse gas
capture and storage options, and to improve the energy performance
of the Federal Government, and for other purposes.

EISA provides for the creation of a Smart Grid and requires that
standards be developed to enable interoperability (table 1 summarizes
the smart grid standardization policy timeline). More precisely, EISA
mandates the National Institute of Standards and Technology (NIST) “to
coordinate development of a framework that includes protocols and
model standards for information management to achieve interoper-
ability of smart grid devices and systems”. And once the Federal Energy
Regulatory Commission (FERC) is satisfied that NIST’s work has led to
“sufficient consensus” on interoperability standards, it is directed to
“institute a rulemaking proceeding to adopt such standards and pro-
tocols as may be necessary to insure smart-grid functionality and in-
teroperability in interstate transmission of electric power, and regional
and wholesale electricity markets ([55]).”

The smart grid is a complex system of systems with so many possible
interactions and uncertainties that a foundation of standards1 is

essential to specify how these interactions take place. Standards are
necessary for the exchange of information among multiple domains and
thousands of actors connected in complex paths and subnetworks.
NIST’s Smart Grid conceptual model identifies more than 100 points of
interaction between subsystems and substantial variety in proposals for
interactions at individual points. Standards will have a considerable
impact on the smart grid’s architecture and at the outset there is no
common understanding of foundational matters such as what types of
data are gathered or how they are exchanged [25].

In addition to the sheer technical complexity of the undertaking,
two major tensions characterize smart grid standard-setting. The first is
that industry participants from the telecommunications and IT sectors,
“steeped in the decades-long traditions of technical standards devel-
opment” and with prior experience with reliability standards “will ex-
pect the private sector to lead standards development” ([11], p. 122).
The second important set of actors is the state Public Utility Commis-
sions (PUCs). The FERC Smart Grid Policy document recognises that
there is “a tension that the Proposed Policy Statement raises between
federal jurisdiction and state jurisdiction. . [with respect to] both
standards adoption and applicability and whether deployed technology
will be subject to state or federal rate authority” ([26], p. 9). The in-
volvement of state PUCs in building a smart grid, and their often tense
relationship with the federal government, makes the smart grid dif-
ferent from any previous attempt at building networks. Both the states
and the federal government have jurisdiction over parts of the smart
grid ([11], p. 118).

The imperative of developing interoperability standards for the
smart grid has thrown unprecedented focus on the so far little-politi-
cized world of ICT standardization, and the intervening financial crisis
of 2007–2008 had repercussions for the standardization effort. The
American Recovery and Reinvestment Act of 2009 (ARRA; Pub. L. No.
111-5, 123 Stat. 115, 2009) provided $3.4 billion in funding aimed at
accelerating the development and deployment of advanced electric grid
and digital communications technologies, and grid-scale energy storage
projects, through the Smart Grid Investment Grant and Demonstration
programs. This was matched one to one by industry for funding of al-
most $8 billion. This funding made available to smart grid investments
put more impetus also on the standardization process because of fears
that substantial public investments were being made in the absence of
agreed interoperability standards. This link between public funding and
standardization is emphasized by Eisen, who states that, “ARRA
funding also prompted calls for rapid development of interoperability
standards, which put pressure on that process to move quickly” ([11],
p. 118).

While EISA contains no specific deadline for NIST’s work, it had
become obvious in early 2009 that the effort was accumulating delays.
According to reports in the trade press, this delay had stakeholders
examining a plan to use a non-government entity, such as the North
American Energy Standards Board (NAESB), to provide support to ac-
celerate the program at NIST [27]. Instead, the Obama administration
began a coordinated joint-agency effort involving the Department of
Energy (DOE), FERC, and NIST – and including direct White House
involvement to accelerate the process. Again, according to reports in
the trade press, Energy Secretary Steven Chu, FERC Chairman Jon
Wellinghoff and NIST Deputy Director Patrick Gallagher agreed an
aggressive strategy with a view to “ensuring effective interagency co-
ordination and accelerating the development of standards for the smart
grid,” [28]. On 19 March, FERC released a policy statement and action
plan to provide guidance to NIST, citing “a sense of urgency within
industry and government for the development of standards for and
deployment of smart grid technologies generally” [29]. The FERC ac-
tion was immediately followed by NIST appointing a National Co-
ordinator for Smart Grid Interoperability (NIST staff member George
Arnold) and an office to oversee the creation of the standards. The es-
tablishment of the post clearly underscored the importance of the issue.
FERC’s release of its smart grid policy statement and road map to

Table 1
Smart grid standardisation policy timeline.

2007 The Energy Independence and Security Act (EISA)
February 2009 American Recovery and Reinvestment Act (ARRA)
March 2009 FERC policy statement citing a sense of urgency
April 2009 NIST staff member George Arnold appointed National

Coordinator for smart grid interoperability
January 2010 NIST Framework for smart grid operability standards 1.0
February 2011 White House publishes “A Strategy for American Innovation:

Securing our Economic Growth and Prosperity”
June 2011 White House publishes “A Policy Framework for the 21st

Century Grid: Enabling our Secure Energy Future”
July 2011 FERC chooses not to mandate firs set of NIST standards
February 2012 NIST Framework for Smart Grid Interoperability Standards 2.0
December 2012 SGIP transitions to private non-profit organization
February 2013 George Arnold steps down from role of National Coordinator

1 In October 2010, NIST identified a first set of foundational standards: ● IEC 61970
and IEC 61986: Providing a Common Information Model (CIM) necessary for exchanges
of data between devices and networks, primarily in the transmission (IEC 61970) and
distribution (IEC 61968) domains. These standards facilitate the exchange of data be-
tween utilities, and allow the exchange of data between applications within a single
company. ● IEC 61850: Facilitating substation automation and communication as well as
interoperability through a common data format. The standard specifies the requirements
for how applications interact with and control devices, in addition to the standards for
testing for conformity. It also creates common language for devices, results in fewer errors
and greater capabilities, and implements modern networking technology in substations.
● IEC 60870-6: Facilitating exchanges of information between control centers. It specifies
the method of exchanging time-critical data between utilities, improving reliability and
interoperability. ● IEC 62351: Addressing the cyber security of the communication
protocols defined by the other IEC standards [41].
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accelerate development of the standards was coordinated with the NIST
appointment of a coordinator, which was also a sign of the high level of
coordination taking place to accelerate development.

In December 2009, NIST created the Smart Grid Interoperability
Panel (SGIP) as a public-private partnership tasked with driving the
collaboration, coordination, and promotion of smart grid standards
interoperability. NIST released its initial version of a framework and
roadmap for Smart Grid interoperability standards in January 2010. In
addition, the role of standards are given a prominent role in the White
House’s publication entitled ‘A policy framework for the 21st Century
grid: Enabling Our Secure Energy Future’, which was published in June
2011 [2]. President Obama underscored his commitment to the process
in the “Blueprint for a Secure Energy Future” [45]. Following a period
of public consultation, Release 2.0 of the NIST framework document
was published in February 2012.

After this initial push from the federal government, there have been
signs that it is taking a step back. NIST presented FERC with a first set of
standards in 2011. Much was made about the fact that FERC chose not
to mandate those standards although EISA had foreseen this possibility
[11]. FERC cited “insufficient consensus” in its decision not to mandate
[30]. Crucially, EISA only provided for the funding of NIST’s activity
through the years 2008–2012, and the SGIP transitioned in December
2012 to a member-led, industry-based organization, set up as an in-
ternational non-profit organization. Also, George Arnold stepped down
from the role of National Coordinator for Smart Grid in early 2013 with
no replacement foreseen, and thus removing the focusing effect that
this post had created. However, NIST remains involved in the process.
The SGIP gets a $2.75 m annual contribution from NIST [31], and NIST
staff continues to hold key technical positions in the SGIP (NIST).

4. The argumentative context – industry-driven standardization
and competition discourse

4.1. Standardization as an industry-driven process

There is general agreement among standardization scholars that US
policy in the last several decades has been characterized by a strong
general preference for delegating leadership in the area of standardi-
zation to industry [32,11,33]. As observed in a 1992 report by the
Congressional Office of Technology Assessment (OTA), “The U.S.
standards setting process reflects a strong political and cultural bias in
favor of the marketplace, a preference that has its origins deep in
American history” [34]. The National Technology Transfer and Ad-
vancement Act of 1995, reinforced by Office of Management and
Budget Circular A-119 [35], requires Federal agencies to favour the use
of voluntary consensus standards developed by private-sector bodies
instead of standards developed by government agencies for regulatory
and procurement purposes, whenever feasible. The “United States
Standards Strategy”, published by ANSI in 2005 and endorsed by the
U.S. Department of Commerce contains a characterizing statement on
the terms in which standards have typically been described: “[v]olun-
tary consensus standards are at the foundation of the U.S. economy…
The United States is a market-driven, highly diversified society, and its
standards system encompasses and reflects this framework…” ([52], 4).

Outstanding features of this discourse are the frequent use of terms
like “bottom-up”, “private-sector led”, and “voluntary”. The benefits of
favouring industry-driven standardization are the speeding up of pro-
cesses and the reduction of cost to the Government, while encouraging
industry innovation and competition. There is often a link made be-
tween this approach to standardization and the overall US society and
culture: “[t]he system reflects American political culture, and the
general preference for market-based, pluralist solutions… The
American preference for private, pluralist solutions is as old as the
Constitution itself [emphasis added]” [34].

4.2. Standards and antitrust

A discursive influence that is to some extent contradictory to the
preference for industry-led standardization outlined above is a long
tradition of considering standards developing organizations (SDOs)2 as
a potential arena for anticompetitive behaviour. Assertions of anti-trust
infringements and unfairness led the Federal Trade Commission (FTC)
in the 1970s to investigate the system and recommend that government
assume a greater role in regulating standard-developing bodies [36].
The FTC has since been involved in a number of drawn-out legal cases
and in having to justify its position publicly it has published several
reports that draw heavily on academic sources.3 While the focus has
been on intellectual property rights and patents, this discourse is of
interest here because it links standards to company patent strategies
that may end up being harmful to competition and innovation: “When
the patented technology is needed to conform to a standard or con-
sumers are otherwise locked in or when the infringing approach is al-
ready built into a competitor’s product before the patent issues, design-
around may be economically impossible” ([37], p. 22).

Specifically, the antitrust tradition introduces the notion that com-
panies in a standardization context cannot always be trusted to behave
in a way that is beneficial for society as a whole, and that government
intervention might be needed to monitor and remedy a situation:

However, many in the private sector contend that it is the partici-
pants in the system themselves, who should be the final arbiter. This
position assumes both that 1) the participants know and are willing
to pursue their own best interests; and 2) that participants’ interests
always coincide with the national interest. Both assumptions are
certainly open to question, if not clearly refuted by history. ([34], p.
7)

A feature of this discourse is also the notion that a difficult balance
must be struck between different principles:

Although there is broad consensus that the basic goals of antitrust
and intellectual property law are aligned, difficult questions can
arise when antitrust law is applied to specific activities that do
create market power. That may happen when, for instance, a stan-
dard of manufacture for an entire industry or the only treatment for
a particular disease incorporates patented technology… [In striking
a balance] the Agencies must apply antitrust principles to identify
illegal collusive or exclusionary conduct while at the same time
supporting the incentives to innovate created by intellectual prop-
erty rights. [38]

While the industry-driven, bottom-up perspective is dominant in
documents describing the general government policy on standardiza-
tion, one of the effects of an antitrust discourse is the possibility that
“industry-led” does not get conflated with a perfectly functioning
“market”. Another feature of this discourse is that there is frequent
referencing to academic research, including economics of standards
concepts such as lock-in.

5. Protecting public investment and NIST as an “honest broker”:
US response to the smart grid standardization challenge

While the US does not have a comprehensive legislative and policy

2 The three most well-known international SDOs, which bring together the national
standards bodies of 157 countries, are the International Organization for Standardization
(ISO), the International Electrotechnical Commission (IEC), and the International
Telecommunication Union (ITU). In addition, ICT standardisation takes place in com-
mittees of organisations like the World Wide Web Consortium (W3C) and the Institute of
Electrical and Electronics Engineers (IEEE).

3 In one report, the FTC draws heavily on Carl Shapiro, Navigating the Patent Thicket:
Cross Licenses, Patent Pools, and Standard-Setting in Innovation Policy and the Economy,
Adam Jaffe et al eds. 2001.
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framework on standardization, the preference for a voluntary industry
approach is mentioned in legislative acts and reinforced by several
authoritative policy documents. It is against this background, that the
current research explores how a policy based on public leadership to
accelerate the agreement of a set of interoperability standards for smart
grid has been legitimated. This part of the analysis focuses mainly on
four key documents in the US context. They are the two White House
reports, “A Strategy for American Innovation – Securing Our Economic
Growth and Prosperity” written by the National Economic Council,
Council of Economic Advisers, and Office of Science and Technology
Policy, published in February 2011, and “A Policy Framework for the
21st Century Grid: Enabling Our Secure Energy Future”, Executive
Office of the President, National Science and Technology Council,
published in June 2011, and the two versions of the “NIST Framework
and Roadmap for Smart Grid Interoperability Standards”, the first
published in January 2010, and the second in February 2012.

As we will see, the way that standardization is described in these
documents differs quite markedly from policy statements of the last
couple of decades by the US federal government. Policy documents
make explicit that efforts to encourage standardization for smart grid is
a departure from established practice by emphasizing that standardi-
zation initiatives should normally be industry-led and voluntary, and
therefore that the proposed government intervention requires justifi-
cation. The standards system is described as “private-sector led and
bottom-up, with the Federal Government acting as the public-sector
partner and sometimes as a convener,” and emphasizes that, “[c]on-
sistent with the primary role of the private sector, strategic Federal
involvement is sensible and appropriate where necessary [emphasis
added] to convene key stakeholders and enable standard-setting efforts
to succeed” ([2], pp. 26–27). Elsewhere, it is maintained that “reliance
on private sector leadership, supplemented by Federal Government
contributions to discrete standardization processes […] remains the
primary strategy for government engagement in standards develop-
ment” and it is reiterated that “all standards activities should involve
the private sector” [39].

The narrative on smart grid standards draws on the discourses
identified in the previous section, but adds a number of other discourses
that are used to argue for a change in policy. In these communications,
the starting point is that the US standardization system is generally
industry-led but the challenge of smart grid is a special case that re-
quires federal intervention: there is an opportunity to build the 21st
century grid. The numerous benefits of standards and the risks of not
having them in place create a sense of urgency. From the antitrust
tradition is added the notion that industry might not always act in the
best interests of society. NIST is thus presented as an “honest broker”,
well-equipped to lead the effort to achieve standardization coordina-
tion.

5.1. Economics of standards

The documents analysed for this section all exhibit a strong and
explicit influence of the economics of standards literature. In addition
to mentioning technical aspects of interoperability, the documents
emphasize the economic effects of interoperability standards and di-
rectly link them to the functioning of the market, including innovation
and pricing. The NIST roadmap contains a comprehensive account of
the full range of the effects of compatibility standards, showing a clear
influence of the economics of standards literature as summarized in
Table 2. The smart grid interoperability process, led by NIST, is de-
scribed as leading to “flexible, uniform, and technology neutral stan-
dards that can enable innovation, improve consumer choice, and yield
economies of scale [emphasis added]” ([2], p. 4).

A significant emphasis in both White House and NIST publications is
on the notion that standards can help ensure the long-term value of
public and private investment [emphasis added]:

Standards help ensure that today’s investments will still be valuable
in the future. Because smart grid technology is changing swiftly,
utilities and vendors may be reluctant to invest in infrastructure that
may soon be out of date, and regulators and ratepayers may be
justifiably reluctant to compensate them for it. Standards can ensure
that smart grid investments made today will be compatible with advan-
cing technology. ([2], p. 26)

NIST will continue to develop and update the standards from the
NIST Framework and Roadmap for Smart Grid Interoperability
Standards, Release 1.0, recognizing that the continued development
and adoption of standards is an important driver for ensuring maximum
value from ongoing smart grid investments. ([2], p. 29)

This focus reflects the fact that “the Administration has made un-
precedented investments in clean-energy technologies and grid mod-
ernization” ([2][2] preface). A sense of urgency is created by the fact
that these investments are already underway, and will be accelerated by
Recovery Act funding [emphasis added]:

There is an urgent need to establish protocols and standards for the
Smart Grid. Deployment of various Smart Grid elements, including
smart sensors on distribution lines, smart meters in homes, and
widely dispersed sources of renewable energy, is already underway
and will be accelerated as a result of Department of Energy (DOE)
Smart Grid Investment Grants and other incentives, such as loan
guarantees for renewable energy generation projects. Without
standards, there is the potential for technologies developed or im-
plemented with sizable public and private investments to become ob-
solete prematurely or to be implemented without measures neces-
sary to ensure security. [41]

The same concern about investments stranded because of changing
technology and the lack of standards is voiced in a 2009 report to
Congress: “Some utilities are incurring costs to replace smart meters
installed just a few years ago with newer models, indicating both the
rapidity with which the technology is changing and the absence of firm
standards” [42].

The notion that standards can protect investments in legacy infra-
structure by ensuring compatibility with older technologies as newer
ones are deployed echoes the economics of standards literature. For
example, Chiao et al. state that, “[a] standard that demands backwards
compatibility can ensure ongoing revenues for a legacy product for
many years” ([43], p. 139). Other expected benefits of standards are
also mentioned, notably the relationship between standards and in-
novation:

Standards help catalyze innovation. Shared standards and protocols
provide some assurance that new technologies can be used
throughout the grid and reduce investment uncertainty by lowering
transaction costs and increasing compatibility. Standards demon-
strate to entrepreneurs that a significant market will exist for their
work. Standards also help consumers trust and adopt new

Table 2
Main functions of interoperability standards.
Source: Ref. [40].

Function of standards Effects on the Market

Information Increase market transparency
Reduce transaction costs
Correct adverse selection
Facilitate trade

Compatibility Create network externalities
Increase competition
Decrease vendor lock-in

Variety reduction Allow economies of scale
Build critical mass
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technologies and products in their homes and businesses. [41]

“Standards do more than make interaction possible. They can re-
solve confusion and promote investments in technology, giving
firms the confidence to market products that meet the standards.”
([2], pp. 26–27)

Again, the language is drawn directly from the academic literature
on standards, which theorizes that standards lower transaction costs
and can help markets take off. The documents also draw on the eco-
nomics of standards literature when they argue that standards help
build critical mass, open up markets, facilitate economies of scale, fa-
vour competition, and ultimately lower costs for consumers.

Standards help keep prices lower. Standards can reduce market
fragmentation and help create economies of scale, providing con-
sumers greater choice and lower costs […] Standards can help open
markets. In addition to being developed in America, smart grid in-
teroperability standards should be coordinated internationally.
International engagement helps to open global markets, create ex-
port opportunities for U.S. companies, and achieve greater econo-
mies of scale and vendor competition that will result in lower costs
for utilities and ultimately consumers. [2,p. 27]

This catalogue of the possible effects that standards can have in the
marketplace makes a strong case for the government pushing for their
development and adoption. It also shows that significant research has
been put into the development of policy documents. However, the as-
sumption that the effort led by NIST magically will bring all of the
theoretical benefits of optimally developed standards seems overly
optimistic. It is notable that the policy narrative stays at a theoretical
level with relatively few context-specific details provided – what smart
grid standard will remedy what situation currently faced? – and there is
no mention of the possibility of suboptimal standardization.

5.2. Standards and anticompetitive behaviour

In addition to the positive effects of interoperability standards, the
policy documents also warn of the dangers of a lack of standards. “In
the absence of smart grid interoperability standards, companies may
attempt to ‘lock-in’ consumers by using proprietary technologies that
make their products (and, therefore, their consumers’ assets) in-
compatible with other suppliers’ products or services. Standards “can
alleviate those concerns and ensure that consumers have choices.”
Elsewhere it warns of the situation where “a dominant firm's use of
proprietary standards that locks out competition from rival products
and services” ([2], p. 46). For this reason, “Federal and state officials
should continue to monitor smart grid and smart energy initiatives to
protect consumer options and prevent anticompetitive practices.” The
remedy is an open architecture that can eliminate market obstacles,
provide for competition among vendors, and encourage new third-party
entrants: “Open standards can encourage a competitive, multi-supplier
environment” ([44], p. 21).

5.3. From industry-led to partnership

It is this contrast between the benefits that interoperability stan-
dards can bring and the risk that – in the absence of standards, un-
named companies will have the power and act counter to public and
consumer interests – that opens up for the description of an enhanced
role of the government in smart grid standardization. In contrast with
the dominant conceptualisation of the government’s role in standardi-
zation, smart grid policy documents outline scenarios where public
leadership can be desirable. This is echoed by The White House de-
scription of NIST’s effort:

By setting standards for smart grid technologies and making in-
formation technology investments, the Administration is bringing

the nation’s electricity grid into the 21st century to reduce energy
waste In particular, federal investments and policy leadership in this
area serve to help consumers and utilities optimize the timing and
sourcing of electricity use, which promises to reduce costs, increase
reliability, and limit blackouts, while improving the security of the
electricity system and enabling it to better use clean energy tech-
nologies. As part of this grid modernization effort, the National
Institute of Standards and Technology (NIST) is leading a public-
private initiative to develop a framework and roadmap to develop
smart grid interoperability standards. ([45], p. 38)

A White House document emphasizes the importance of standards
for innovation and makes a number of statements about the role of
government in certain sectors. It acknowledges the link between public
resources and innovative markets and claims that the public sector can
take leadership in setting standards and thereby provide certainty in the
market place:

Effective management of public resources, such as the electro-
magnetic spectrum, unleashes innovation by opening markets and
reducing uncertainty over usage rights and engineering design… In
appropriate contexts, public leadership can help set standards for
technology platforms, such as emerging smart grid or health IT
technologies, providing confidence to the market place to develop
and adopt new generations of products. ([45], p. 13)

It specifies the specific role of the government in standardization –
that as a convener – and contrasts the benefits of larger markets for US
businesses through coordination with the risks of “balkanized” markets
in the absence of such coordination:

Standard setting, which the government can enable through its role as
convener and support through research and development, often involves
facilitating coordination within the private sector to create a larger
market, thus enhancing the demand for innovative products. Export
initiatives further increase the market scale for US businesses.
Increased scale is an attraction to business innovation, while tiny,
balkanized markets are not [emphasis added]. ([45], p. 13)

In terms of the role of government, a recurring theme across policy
documents is the notion of striking a balance between intervention and
industry involvement. “Our spirit of public/private partnership moti-
vates cooperation to find the right balance of ‘top down’ and “bottom
up” to achieve the coordination needed for the smart grid” [46].

Government direction can never be a substitute for the free market
conditions that propel American innovation. But government must
act to support those conditions and ensure that innovation, the en-
gine of our prosperity, drives America further and faster towards
higher quality jobs, healthier and longer lives, new opportunities
and new industries, and the ever-expanding technological frontier.
([45], p. 13)

The appropriate role for government can be understood by clar-
ifying the precise circumstances where markets, despite their many
strengths, will not produce a sufficient stream of innovations on
their own. Thus, the true choice in innovation policy is not starkly
between government management and no government involvement,
but rather choosing the right role for government in supporting
private sector innovation. Finally, the government plays essential
roles through public investments that businesses rely on but do not
themselves create. ([45], p. 10)

Documents refer to successful examples of Federal government in-
tervention in standardization, including in the areas of public health,
national security, and the environment:

History has shown that the states and Federal Government have
important roles in catalyzing innovation. In the electricity sector,
this role can include facilitating the creation and use of standards,
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developing new energy efficiency programs, investigating the im-
pact of different consumer incentive programs, and monitoring
markets to prevent anticompetitive behavior… In the smart grid
arena, the Federal Government is operating in the tradition it has
followed previously in promoting the development of standards in a
wide array of fields. ([2], p. 26)

5.4. NIST as an honest broker

Having made the case for smart grid and for the role of interoper-
ability in delivering the smart grid. The final component of this nar-
rative is to present the organization chosen to act as convener of the
process: NIST. Several NIST publications underline that NIST has a
tradition of intervening in this type of challenge, a history of acting as
an “honest broker”.

Since its establishment in 1901, NIST has earned a reputation as an
“honest broker” that works collaboratively with industry and other
government agencies. Over the past century, NIST’s mission has
been to promote U.S. innovation and industrial competitiveness by
advancing measurement science, standards, and technology in ways
that enhance economic security and improve our quality of life.
Today in the 21st century, then, NIST is ideally suited for its latest
assignment. (NIST website, last accessed on 23/11/2015)

NIST is well suited for the role of leading the charge for rapid
standards development. The agency has earned a reputation as an
“honest broker”—an impartial, technically knowledgeable third
party with a long history of working collaboratively with industry
and other government agencies. (Arnold testimony, July 2009).

While the EISA mandate gave NIST an unprecedented high profile,
the storyline presented in policy communications is that this is a role
that NIST has been called on to perform in the past.

NIST […] has a long history of working collaboratively with in-
dustry, other government agencies, and national and international
standards bodies in creating technical standards underpinning in-
dustry and commerce. Government regulators are playing an im-
portant role in these efforts to modernize the grid. Traditionally,
regulators have been charged with overseeing electric utilities to
ensure that electric service is affordable, reliable and universal.
Increasingly, regulators also need to ensure that in meeting these
goals, appropriate incentives exist to deploy the new technologies
and innovations required to realize the smart grid. [47]

Building on NIST’s century-long partnership with the electric in-
dustry, we are embarking with our partners on this generation’s
grand challenge—modernizing the electric power grid so that it
incorporates information technology to deliver electricity effi-
ciently, reliably, sustainably, and securely. (NIST website, last ac-
cessed on 23/11/2015)

5.5. Key concepts and metaphors

An outstanding feature of the US discourse on smart grid standar-
dization is the use of metaphors. In addition to the already mentioned
“catalyse” and “honest broker”,the term “silo” is frequently invoked by
both policymakers and academics, e.g. Ipakchi and Albuyeh [48]: “In
most cases, the information in each organizational ‘silo’ is not easily
accessible to applications and users in other functional units.” It was
used by George Arnold, the national coordinator for smart grid inter-
operability, in his testimony to Congress: “The electric utility industry
has ‘many proprietary interfaces and technologies that result in the
equivalents of stand-alone silos’ [46]. A similar use of metaphor to il-
lustrate the chaotic situation resulting from the absence of standards:
“Without standards, trying to exchange information among utilities,

vendors, regulators, and others, never mind linking thousands of utility
systems together, would be a veritable ‘Tower of Babel”’ [49]. Another
metaphor frequently used in mass media, academic articles and in
policy documents and speeches is the term “balkanization”.

6. Discussion and conclusion

The empirical part of this paper is based on a comprehensive study
of primary policy texts, in which discourse analysis was applied to an
existing policy problem, namely the challenge of bringing about the
interoperability standards needed to achieve the smart grid. The
storyline that was communicated by the federal government is in con-
trast with recent general policy on standardization which has showed a
clear preference for industry to lead. While the narrative takes this
industry focus as the default position, policy documents show a sig-
nificant effort was made to present standards for smart grid as a special
case that requires the government to take leadership. In creating this
narrative, key texts from both the White House and NIST – the body
tasked with coordinating the standardization effort – draw on a range
discourses and frames, including the economics of standards discourse
and the framing of the “smart grid” as a grand national project with
parallels drawn to the building of the electricity grid in the 20th cen-
tury. The economics of standards discourse provides a direct link be-
tween standards to consumer benefits and public investment, and in-
fluences from competition law provide the notion of competing
interests and the possibility that industry-led efforts may lead to sub-
optimal outcomes.

The rhetorical device of contrasting the benefits of standardizing
with the risks of not reaching an agreement, including the waste of
sizable public investments is used throughout the US policy discourse.
Evident are also efforts to elevate the topic and increase the audience,
by linking standards for smart grid to more salient issue areas such as
national security, and through the use of rhetorical devices – most
importantly the repeated use of colourful metaphors such as describing
NIST as an “honest broker”, and pointing to the risk of “balkanization”
if efforts to agree on interoperability standards fail. The result is an
effective case for a departure from the normal policy of laissez-faire to
an active role of NIST as a convener in the process. While succeeding in
making a strong argument for government intervention, the story de-
veloped in policy documents can be criticized for not properly con-
sidering the complexity of the effort required, and for failing to outline
a practical policy alternative beyond a five-year plan.

While policy evaluation is not the focus of this paper, it is probably
safe to say that progress on standardization has not progressed to the
extent that was envisioned in the policy documents analysed for this
article. Commenting on the situation in the US, a New York Times ar-
ticle from 2013 concludes that:

For the most part, experts say the grid is not being changed, at least
not on a scale big enough to make much difference […] The tech-
nology, the engineering skill and even the money are all available,
experts say, but the ability to reach agreement on such a grid is not.
Dozens of experts said in interviews that there were simply too
many players, both commercial and governmental, and too many
conflicting interests.” [50]

The policy narrative that emerged from the White House and
echoed by NIST itself had clear elements of the technological hero story
[6]. It described a situation to be remedied: an aging electricity grid,
plagued by blackouts and modernization hampered by an electric utility
industry composed by stand-alone “silos”, unable to communicate with
each other, a veritable “tower of Babel”. In contrast, it held out the
vision of a future “smart grid” with promises of improved energy se-
curity, reduced carbon emissions, the use of renewable resources,
“green innovation” and jobs. The threat: without standards, “balk-
anization”, and the risk that technologies developed or implemented
with sizable public investments would become obsolete prematurely or
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to be implemented without measures necessary to ensure security.
Who are the villains and the heroes in this story? Janda & Topouzi

[6] have found that energy policy stories often lack convincing char-
acters (2015, p. 517). Is NIST the hero, uniquely placed and able to act
as an “honest broker”, proving that the government can act as “catalyst”
in partnership with industry? And are the villains in the story the un-
named companies engaging in uncompetitive behaviour to the detri-
ment of society? A clear effort was made – first in the two White House
reports of 2011 and then taken on by the NIST in its Smart Grid Fra-
mework 2.0 report – to cast NIST in a special role. However, NIST was
given only five years to complete this mission and in 2012, responsi-
bility was largely handed back to industry. The story thus ends
abruptly, without the challenges overcome and without a credible ex-
planation as to why NIST is no longer needed to lead.

Today the lack of agreement on standards is still seen as standing on
the way of smart grid deployment. To be sure, the work on standardi-
zation continues, and in May 2014 NIST published version 3.0 of its
roadmap but the additions are technical and not accompanied by vivid
language about NIST’s role. Interestingly, NIST has not been seen as
failing to be either hero or honest broker. No high-level policy docu-
ments on smart grid standardization have subsequently been published,
and because policy failure is not admitted, there is no blame to dis-
tribute. Why has the failure of the hero or the honest broker gone un-
remarked? Probably because reality is more complex than NIST ima-
gined.

Seen in the larger context of the smart grid, the standardization
effort can itself be seen as the hero that will magically bring about the
smart grid and all that it has to offer. Certainly the story can be criti-
cized for making exaggerated claims about the effects of standards and
downplaying the complexity of the process of reaching them.
Standardisation of the smart grid is not a silver bullet or a single
achievement. Rather, it is complex and slow work that involves thou-
sands of stakeholders and hundreds of individual standards being de-
veloped in different settings. The discrepancy between the outcomes
promised by the storyline and what is delivered by the policy is the
result of a narrative that fails to grapple with reality.

The findings of this research are in line with those of Janda and
Topouzi [6] who argue that hero stories do not work out as intended
because reality is more complex than simplistic policy narratives. The
case of smart grid standards also illustrates how policy storylines re-
place complex debates and take away from proper public deliberation
([14], p. 65), a form of black-boxing [51]. To some extent this is an
inevitable aspect of all communication, and given that “politics require
story-lines” ([14], p. 268), perhaps a better story needs to be told about
smart grid standardization. One that is engaging to the audience while
taking into account the genuine difficulty in the real world. To use the
terminology of Janda and Topouzi [6], a learning story may be what is
needed, one that tells of us how the challenge is more complicated than
initially thought and which recognises that the smart grid is something
that will not be delivered in 5 years but is an ongoing process that will
need sustained effort.

A broad theme pursued throughout this paper draws attention to the
political and institutional factors that influence how policymakers view
and respond to the coordination challenge presented by the deployment
of ICT systems to achieve societal goals. As an increasing number of
government policies and programs are prefixed with “e” and “smart”,
issues relating to interoperability and standards are likely to become
increasingly salient, and the study of smart grid takes on further im-
portance if it is thus viewed as an “emblematic” case [14]. At a fun-
damental level then, this paper is concerned with understanding the
ability of political systems to adapt and respond to challenges that re-
quire more than incremental policy change – such challenges include
those posed by climate change, energy transitions, and the advent of the
digital society.
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