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Abstract
Smart grids will transform the traditional generator-network 
operator-customer hierarchy, allowing customers to respond to 
dynamic prices and network needs or deliver distributed gen-
eration. Smart meters also enable new functions – remote dis-
connection and dynamic pricing – which might disadvantage 
customers unable or unwilling to modify their consumption pat-
terns. Recently, some smart grid deployments have been delayed 
out of concern for impacts on end-users, especially vulnerable 
groups such as low-income households and the handicapped. 
Consumer advocates have also increased their scrutiny of the 
costs, benefits, and social impacts of smart grid deployments, re-
flecting increased ambiguity about the value proposition of smart 
grids for energy consumers. This paper outlines the major policy 
issues which regulators, governments, and smart grid stakehold-
ers should consider when developing smart grid deployments 
that are beneficial for energy consumers. Drawing from a recent 
IEA workshop on smart grid-smart customer policies, the paper 
lays out a logical framework useful in ensuring end-users can 
share in the benefits of smart grid deployments while avoiding 
adverse impacts. The paper also describes key policy research 
questions that will guide future IEA research on this topic. 

Introduction
Smart grid and smart meter deployments will bring about fun-
damental changes in the relationship between energy providers 
and end-use customers. Large amounts of detailed customer-

specific information will become available, and energy provid-
ers will gain new capability for controlling the conditions of 
service provided. These capabilities will require new policies 
to protect consumers from adverse impacts.

Policies are needed to control and regulate the creation and 
use of detailed data on customers, addressing issues such as 
ownership and control of customer usage data as well as privacy 
and data security. Social safety-net policies are also needed, es-
pecially for vulnerable groups such as low-income households, 
pensioners and the handicapped. These groups may be disad-
vantaged due to their consumption level or inability to change 
behaviour, or the added cost if financing smart grids may sim-
ply outweigh their opportunity to benefit. Finally, smart me-
ters enable new functionalities, such as remote disconnection, 
dynamic pricing (see below) and instantaneous bill rendering, 
which affect the relationship between energy provider and cus-
tomer. New consumer protection policies are needed to bal-
ance the new capabilities of energy providers which smart grid 
technologies enable. 

In September 2010 the International Energy Agency (IEA) 
held a workshop on the regulatory, market and consumer poli-
cies needed to ensure that smart grid deployments are carried 
out with adequate consideration of the risks to and rewards for 
all stakeholders. This was one of several workshops bringing 
together energy providers, network operators, technology de-
velopers, regulators, customers and government policy makers 
to discuss smart grid technology and policy. The Smart Grid-
Smart Customer Policies workshop allowed stakeholders to:

• gain perspective on key issues and barriers facing early de-
ployment of smart grids;
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• hear expert opinion on regulatory, consumer and market 
challenges to smart grids;

• discuss smart grid-smart customer policy priorities; and 

• consider how to build consensus on the technology and 
policy ingredients needed for customer-friendly smart grid 
deployments.

Smart	Grid-Smart	Customer	Policy	Drivers

ComPlexIty	of	the	eleCtrICIty	SyStem	

Reliable and affordable electricity supply is essential for in-
dustry, commerce and daily living. The physical and market 
mechanisms that make up the electricity system must be ca-
pable of continuous operation, and of meeting and balancing 
ever-changing levels of demand and supply in a cost-effective 
way. The complexity of power system operations will only 
increase as the electricity system adapts to new demands for 
electric transportation and delivery of renewable energy and 
distributed generation. Smart grid technologies will be funda-
mental to creating electricity systems that can satisfy demand 
growth while providing additional functions and new services.

Power	SeCtor	reform	

The physical structure of the electricity system reflects both in-
creased competition plus changes in asset ownership. Deregu-
lation, privatisation, divestment, the introduction of wholesale 
markets and the creation of new operating entities are trans-
forming the vertically integrated electricity industry. Taking its 
place are functionally unbundled entities with service offerings 
and business practices influenced by market forces as well as 
the physical demands of the electricity system.

Liberalisation has yielded many benefits – lower electricity 
prices, greater efficiency in planning and operating electricity 
system assets, increased interconnection and regional trade, 
and greater transparency. Yet the unbundling of operations and 
ownership has also made it more difficult to undertake large-
scale investment programmes such as smart grid deployments. 
For example, functional unbundling makes it much more dif-
ficult to capture all of the benefits of smart grid deployments 
across generation, transmission, distribution and retail opera-
tions.

lAGGInG	CuStomer	teChnoloGy	AnD	AwAreneSS

Most electricity end-use customers have little idea of how and 
when they use electricity and what price they pay. Compared to 
other industries (telecommunications, travel, retail), electricity 
consumers do not have the service options or pricing informa-
tion necessary to make informed consumption decisions. In 
the United States for example, as of 2008, only 5 % of electricity 
customers had advanced metering capability (Federal Energy 
Regulatory Commission 2008).

Smart electricity customers can deliver significant benefits 
to grid operations, including reducing the costs of delivered 
electricity. Smart metering pilot projects conducted around 
the world have shown that time-differentiated pricing can re-
duce peak demands by an average of around 15 %; adding ad-
ditional customer interface technology can more than double 

these impacts (Faruqui 2010b). This research shows a positive 
relationship between information and consumption behaviour, 
in which more detailed and more frequent information yielded 
greater efficiency improvements. 

The contributions of smart customers account for a consid-
erable share of the overall benefits claimed for smart grids. For 
example, the United Kingdom’s national smart meter roll-out 
is expected to reduce domestic electricity consumption by 3 % 
and peak demands by another 5 %, generating almost half of 
the USD 22 billion annual estimated savings. Electricity pro-
viders in California and elsewhere estimate that demand re-
sponse and energy efficiency benefits made possible by smart 
customers will be one-third to one-half of total smart grid 
benefits (Southern California Edison 2007; Baltimore Gas and 
Electric 2008). Achieving these benefits in practice will require 
large investments in new metering, communications, and cus-
tomer interface technology.

Smart	Grid	Consumer	Protection	Policies
Smart grid and smart meter deployments will bring about fun-
damental changes in the relationship between energy provider 
and end-use customer. Large amounts of detailed customer-
specific information will become available, and energy provid-
ers will gain a new medium for interacting with customers. 
New time-differentiated tariffs may adversely affect vulner-
able groups, e.g., low-income households, pensioners and the 
handicapped, due to low consumption levels or an inability to 
change their consumption behaviour. New capabilities gained 
from smart metering, such as remote disconnection and quick-
er bill rendering, may need to be regulated. All of these con-
sumer protection issues should be addressed within the overall 
context of smart grid design and deployment planning, other-
wise there is a real potential for some customers to be harmed.

PrIvACy,	DAtA	ownerShIP	AnD	SeCurIty	ISSueS

Customer privacy, data ownership, and security issues are lead-
ing concerns of consumer and privacy advocates. Smart grid 
and smart meter deployments create large amounts of detailed 
customer-specific information, and regulatory policies are 
needed for how energy providers collect, store, and apply these 
data. Policy questions include:

• who owns customer data and how is access to and use of this 
data regulated?

• who guarantees privacy and security of customer data (e.g. 
against risk of surveillance or criminal activity)?

• will sale or transfer of customer data be allowed, and under 
what terms and to whose benefit? and 

• in jurisdictions with retail choice, are measures needed to 
ensure that competing electricity providers have access to 
customer data on the same terms as the incumbent utility? 

CuStomer	ACCePtAnCe	AnD	SoCIAl	SAfety	netS

Customer acceptance and social safety-net issues are also topics 
of vigorous discussion in the among smart grid stakeholders. 
This discussion is asymmetrical, with utilities and technology 
companies describing the potential of smart grids and dynamic 
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pricing to empower consumers and reduce utility bills, while 
consumer advocates warn of rate increases and adverse conse-
quences, especially for consumers unable to adjust their usage 
patterns.

As with most policy issues, the key is finding the right bal-
ance in the sharing of costs, benefits and risks. Responsibility 
for achieving this balance lies with regulators and legislators. 
Key policy questions for them include:

• How should smart grid investment costs be recovered?

• How should shortfalls in expected smart grid benefits be 
allocated between utilities and consumers?

• Should dynamic pricing and Time of Use (TOU) rate op-
tions be compulsory or voluntary?

• Should vulnerable customers be protected from the possi-
bility of higher bills; if so, how?

• Should advanced technology investments such as smart 
grids, which carry the extra risk of technology obsolescence, 
be treated differently than other utility investments?

• Should some customer groups less able to participate in dy-
namic pricing be excused from bearing the extra costs of 
smart grids or being subject to new service conditions? If so, 
what can or should be done for these customers?

BAlAnCInG	eConomIC	effICIenCy	AnD	SoCIAl	equIty

The development of smart metering and dynamic pricing tech-
nology has created new discussions on economic efficiency and 
social equity issues associated with energy pricing (Faruqui 
2010a). Many analysts and some regulators have pointed out 
that there is nothing sacrosanct about the traditional flat rates 
charged by utilities; they are an artefact of metering technol-
ogy that has not changed in a century. Charging customers the 
same electricity price all hours of the year when the true cost of 
electricity constantly changes may not be good regulatory prac-
tice – if it is possible to cost-effectively deploy the technology 
to reflect these variations. Many customers pay more than their 
fair share for electricity, as users with big, temperature-sensitive 
loads create costly peak demand that is currently spread across 
all usage without regard for usage pattern. From this viewpoint, 
smart metering and dynamic pricing provide an opportunity to 
remove hidden rate subsidies that have up until now burdened 
some customers (Morgan 2010).

There is a commonly-held view that low-income customers 
will not or cannot respond to price signals as do other custom-
ers. However, in some pilot projects targeted on urban areas 
(e.g., Chicago, Washington, DC) lower-income households 
have signed up for time-varying rates, and have demonstrated 
an ability to shift load in response to price signals (Summit Blue 
Consulting 2006; PowerCents DC 2010). 

Some experts suggest that dynamic pricing should be ac-
companied by a bill protection mechanism that guarantees no 
harm to the customer. Although such a policy would extend 
the implicit subsidies between risk-averse customers and those 
who are willing to respond to price differentials, it does have 
practical advantages as a transition mechanism. Used in this 
way, bill protection as part of an “introductory offer” to dy-
namic pricing tariffs would be a temporary distortion quickly 

offset by higher enrolment levels and thus greater aggregate 
demand response. An alternative or even parallel approach 
might be to let customers choose between economy and com-
fort, by offering a dynamic pricing tariff with a lower average 
rate for load-shifters together with a flat rate incorporating 
a premium reflective of the higher peak electricity costs in-
curred by non-load-shifters.

ProteCtIon	from	ABruPt	ServICe	DISruPtIon

The capability of smart grids to remotely disconnect and re-
connect service is another issue of concern to consumer advo-
cates. Until now, utilities have dealt with non-paying customers 
by manually disconnecting and reconnecting their service, at 
considerable cost and with some time delay. With the smart 
grid, this can be done remotely and instantaneously. This new 
capability is a double-edged sword for utilities, consumers and 
regulators. Even though most states already restrict when cus-
tomers can be disconnected for non-payment, there is a po-
tential for abuse by utilities. But remote disconnect also has a 
key benefit: it avoids a costly truck roll, with the savings passed 
on to consumers. Whereas a non-paying customer may face a 
USD 100 charge for the disconnect/reconnect procedure, the 
cost of remote reconnection would be negligible. Smart grids 
may also provide the ability to limit the loads of non-paying 
customers as a payment inducement.

Consumer	feedback	Policies
The benefit of consumer feedback for energy customers is of 
increasing interest with advancements in smart grid and smart 
metering technology. This section briefly describes the policy 
issues associated with helping customers to understand and 
modify their energy usage patterns.

Consumer feedback can be provided across a continuum 
(see Figure 1), from monthly bill rendering to real-time dis-
play of consumption and prices. Any consumer feedback policy 
should begin with a consideration of the likely benefits of con-
sumer feedback, and how to provide this feedback at a reason-
able cost. Behavioural researchers have identified three princi-
ple modalities through which consumer feedback can modify 
energy consumption (Levy 2010):

• Short-run, low-cost behavioural change, such as turning 
off lights, unplugging electronics, or responding to peak 
demand pricing;

• Energy consumer adaptive behaviour based on increased 
awareness of consumption patterns, including near-term, 
medium-cost behaviours such as weather stripping, install-
ing compact fluorescent lights (CFL), or purchasing a pro-
grammable thermostat; and 

• Long-term infrastructure change, such as the purchase of 
high-efficiency appliances and equipment. Enabling such 
large investments usually takes time and may depend on 
access to other measures such as subsidies or incentives 
(Levy 2010).

Balanced and cost-effective consumer feedback policy can be 
developed by considering the information actually needed to 
make rational energy decisions together with the best form and 
medium to present this information.



2-444 hEffnER

520	 ECEEE 2011 SUMMER STUDY • EnERgY EffiCiEnCY fiRST: ThE foUnDaTion of a low-CaRbon SoCiETY

PanEl 2: CURREnT EnERgY EffiCiEnCY PoliCiES

Much research has been undertaken to find effective con-
sumer feedback solutions. However, this remains an unsettled 
area, and there are many different viewpoints on what is needed 
to induce sustainable behaviour change. One school of thought 
holds that consumers only need to receive feedback for a rela-
tively short period of time to learn what they need to know in 
order to optimize their usage patterns. In response to even a lit-
tle feedback and education, consumers may change their usage 
patterns and their investment behaviour as well. Another view-
point holds that continuous and long-term feedback is needed 
both to reinforce learning regarding pricing and usage and 
sustain short-term behaviour changes. This viewpoint holds 
that the most-desirable behaviour changes, e.g., infrastructure 
investment behaviour, only be obtained from long-term or 
permanent programmes. Although there is evidence to sup-
port both these hypotheses, it certainly account for why con-
sumer feedback pilot project results vary radically. The design 
of pilot projects also makes it difficult to discern adaptive and 
infrastructure changes, resulting in over-estimates or under-
estimates of longer-term (e.g., years) results. More rigorous and 
methodical research and evaluation is needed to identify the 
optimal modality and frequency for delivering the feedback, as 
well as the interaction between consumer feedback and pric-

ing, and the effect of enabling technologies (e.g. automation) 
on long-term results. Other issues that create variability in pilot 
project results include the prior history of consumer feedback 
policies, variety in customer types and preferences, and the 
specifics of the service options being piloted (Levy 2010).

Pricing	Policies
There are a range of electricity pricing options in use, from stat-
ic (non-time differentiated) pricing to real-time pricing. These 
pricing options can be arrayed on a continuum according to 
the degree of exposure to price volatility (e.g., risk) and the 
potential rewards of price responsiveness (see Figure 2). The 
capacity to deliver time-differentiated (e.g., dynamic), as op-
posed to static, pricing is a central functionality of smart grids 
and smart metering. The advent of this new information and 
communications technology (ICT) and metering functionality 
raises fundamental questions about the purpose of energy pric-
ing. Under traditional rate regulation and before smart meters 
were available, pricing served mainly to ensure that sufficient 
revenues were collected to cover costs plus a return on assets. 
With the availability of smart meters it is now possible to sat-
isfy multiple objectives: (i) to be cost-reflective; (ii) to provide 
customers with feedback; (iii) to offer pricing options; (iv) to 
eliminate cross-subsidies; and (v) to encourage energy efficien-
cy (Faruqui 2010).

DynAmIC	PrICInG	PolICy	ISSueS	for	reGulAtorS	

Key questions that regulators should consider in deciding 
smart grid pricing policies include:

• Should dynamic pricing be the default service or an optional 
service? 

• Are there better alternatives to dynamic pricing (such as 
peak time rebates or direct load control) that can yield 
equivalent demand response benefits but may be less con-
troversial?

• How much time differentiation in prices is needed to deliver 
demand response benefits?

• What transitional policies are needed to help overcome cus-
tomer inertia and risk aversion?

	  

Figure 1. Continuum of Energy Feedback (Neenan, 2010).

	  

Figure 2. Risk–Reward Relationship in Dynamic Pricing  

(Faruqi 2010).



PanEl 2: CURREnT EnERgY EffiCiEnCY PoliCiES

	 ECEEE 2011 SUMMER STUDY • EnERgY EffiCiEnCY fiRST: ThE foUnDaTion of a low-CaRbon SoCiETY 521     

2-444 hEffnER

StrAteGIeS	to	eASe	the	trAnSItIon	to	DynAmIC	PrICInG

Transition strategies and policies are especially important con-
sidering opposition by some consumer advocates to smart me-
tering deployments. An effective transition effort should:

• communicate the rationale and long-term goal to customers 
and provide the tools for them to respond;

• provide cost-reflective pricing and service options;

• provide some degree of initial bill protection, phased-out 
over time;

• consider two-part rate designs that promote bill stability 
while providing inducements for demand response;1 and

• provide a mechanism for customers that take service on dy-
namic pricing rates to be reimbursed for the hedging pre-
mium that is embedded in flat rates.

Several of these transition strategies are predicated on “nudge” 
theory, e.g. how to encourage consumers to act rationally even 
if it means overcoming consumer inertia (Thaler and Sunstein, 
2009). The applicability of nudge theory is supported by evi-
dence from pilot projects in which the vast majority of partici-
pants prefer the dynamic pricing option once they are exposed 
to it. For example market research conducted as part of the 
2008–2009 Baltimore Gas & Electric (BG&E) Smart Energy 
Pricing Pilot found that participating customers overwhelm-
ingly supported dynamic pricing. Two thirds of the participants 
were “very satisfied” with the pilot program, and nine out of 10 
participants stated they were either “very satisfied” or “satis-
fied”. When asked if dynamic pricing rates should be made the 
standard offer rate, over 80 % of the pilot participants said yes 
(Faruqui, Hledick, and Sergici 2010).

Policies	encouraging	enabling	technologies
In addition to consumer feedback, consumer protection and 
pricing policies, there is also a need to encourage the develop-
ment of enabling technologies. Pilot projects have shown that 
certain technologies enable smart customers to sustain their 
usage pattern changes, thus contributing to the continuity of 
benefit streams. There is a considerable innovation underway 
and numerous products have already been developed and pi-
loted. These include in-premise customer displays, sometimes 
called smart energy monitors or “energy dashboards”; pro-
grammable and price-responsive end-use controls; and home 
or facility-wide automation networks. There is a wide array of 
research into both the behavioural aspects of how to present 
feedback on consumption and how to automate end-user re-
sponse. As with any emerging field, the range of approaches is 
daunting and results are varied.

The issue from a smart grid-smart customer policy perspec-
tive is how to encourage needed innovation within an overall 
framework of industry standards that ensures technology used 
in today’s smart grid deployments is not obsolete or otherwise 
stranded tomorrow. 

1. a two-part rate design might include a non-time-differentiated, e.g., average 
price, for a baseline level of consumption with any increment priced at time-dif-
ferentiated levels.

Key enabling technology policy questions include the fol-
lowing:

• Is there an optimal mix of behavioural modification and au-
tomation technologies?

• What policies can governments adopt to encourage innova-
tion without picking technology winners?

• What is the impact of information and communications 
technology (ICT) choices (e.g. power line carrier vs. inter-
net) on enabling technology development?

From the point of view of technology developers, key policy 
needs include:

• policies and standards encouraging inter-operability and 
open architecture;

• national and international co-operation on standards de-
velopment and harmonisation, such as for metres and ICT 
protocols;

• incentives for new technology development;

• technology procurement policies by governments; and

• consistent price regulation practices, especially as regards 
dynamic pricing.

research	needs
A key objective of the September 2010 workshop was to iden-
tify and formulate the IEA’s research programme on smart 
grid-smart customer policy needs. The workshop discussions 
allowed the IEA to develop a preliminary programme of smart 
grid research covering technology, regulatory and consumer 
policies. Some of these research areas are briefly outlined below. 
The IEA intends to follow up the smart grid road-mapping ef-
fort with collaborative research efforts in each of these areas, in 
partnership with governments, regulators, industry, consumer 
advocates and other smart grid stakeholders. 

ConSumer	feeDBACK	AnD	BehAvIour

Most current approaches to energy consumption analysis are 
informed by a techno-economic model in which consumption 
is impeded or encouraged by technologies and economic condi-
tions (IEA, 2010, chapter 16). This theory assumes that efficiency 
improvements and demand reductions are achieved by provid-
ing information to the consumers about the rational economic 
benefits of saving energy. Consumers are assumed to be logical 
decision makers who take steps in order to alter their behaviour 
in a rational manner when faced with information about energy 
consumption and cost. Unfortunately, this does not appear to 
always be the case (Parnell and Popovic Larsen, 2005).

Given these limitations to rational-economic theory, an ef-
fective consumer feedback policy should take into account best-
practice methods for conveying price signals to consumers, 
as well as non-economic motivations for behavioural change 
including cultural values, norms, beliefs, attitudes, practices, 
etc. Demonstration project designers and policy makers need 
to consider these lessons from social science in order to de-
velop effective and sustainable consumer feedback systems. For 
example, the influence of culture and attitudes on designing 
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consumer feedback policies may or may not limit the transfer-
ability of feedback designs among countries (Hargreaves, Nye 
and Burgess 2010).

IEA research in this area will have three objectives: (i) iden-
tify lessons for policy makers from social science research on 
consumer feedback by collecting and comparing the results of 
advanced metering, real-time pricing and consumer feedback 
demonstration; (ii)  outline technologies proven to mobilise 
sustainable behavioural changes on the part of energy consum-
ers; and (iii) establish a community of practice throughout IEA 
member countries to develop standard methods and analytic 
tools for estimating the benefits of consumer behavioural change 
(e.g. demand response and energy efficiency) of smart grids.

DynAmIC	PrICInG	PolICIeS

Smart grid deployments assume significant benefits from cus-
tomer behavioural changes, in response to time-based price 
signals, end-use load control, and other smart grid-based 
service options. However, many utilities and regulators are 
encountering opposition from consumers as they implement 
these new pricing and service options. This research effort will 
create a community of practitioners focused on understand-
ing the trade-offs involved in establishing effective and accept-
able pricing and service options, and the transition strategies 
needed to implement them without arousing adverse customer 
reaction. The research will examine the complexity of the time-
differentiated pricing needed to induce behaviour-changing ef-
fects, as well as whether alternatives to dynamic pricing (such 
as peak time rebates or direct load control) can yield equivalent 
benefits. The research will also identify transitional strategies 
proven effective in overcoming customer inertia and aversion 
to dynamic pricing and other new service options. Promis-
ing transition strategies include consumer communications 
schemes, shadow pricing, bill protection mechanisms, explicit 
hedging premiums for flat rates, and two-part rate designs 
(Faruqui 2010b).

BeSt	PrACtICeS	In	AutomAteD	DemAnD	reSPonSe

Many analysts believe that the smart grid’s full potential can 
only be realised by creating a seamless and automatic inter-
connection between the network and end-use devices, pre-
programmed by the consumer. This research will compile and 
review the existing literature on processing and automation 
technologies that enable home owners, building managers and 
business operators to programme end-uses to automatically 
adjust consumption and demand according to price or other 
signals. The potential for automated end-user demand and ef-
ficiency response are considerable and already proven. In Cali-
fornia, several energy providers have collaborated to configure 
energy management systems suitable for both households and 
businesses that can curtail discretionary loads (e.g. lighting, el-
evators, HVAC) whenever hourly prices exceed pre-set levels. 
This research will collect and codify best practice from smart 
grid and smart metering pilot projects on automated demand 
response and energy efficiency. 

ConSumer	ProteCtIon	PolICy	reSeArCh

Smart grid deployment requires new consumer protections that 
address privacy, ownership and security issues associated with 
customer energy information, social safety nets for vulnerable 

customers, and susceptibility to remote disconnection func-
tions made possible by smart grids. The IEA proposes research 
to identify the full range of consumer protection policies, iden-
tify good practice and make recommendations to governments 
on smart grid-related consumer protection issues. The research 
effort will take a collaborative approach to identify good prac-
tice and workable policies for the following issues: 

• How should customer data privacy, ownership and secu-
rity issues be handled? This research will seek to identify 
pressing issues and emerging good practice in IEA member 
countries on customer energy data. 

• Social safety net policy requirements. This research will seek 
to identify good practice on smart grid social safety nets. 
Consumer advocates are concerned that some customer 
groups unable to modify their consumption behaviour 
should be excused from bearing the extra costs of smart grids 
or being subject to new tariffs, such as time-based pricing. 
This research will examine the evidence that social safety nets 
are needed, as well as the approaches that have been shown to 
work. The work will also seek to compile a body of evidence 
on low-income and other vulnerable customers participating 
in pilot projects and how they have been affected positively 
or negatively by characteristics of the programmes

Conclusions
Smart grids should be considered as a foundational investment 
that substitutes efficient use of information for physical infra-
structure, at considerable cost savings to consumers. Smart 
grids will play an important role in addressing many of the fun-
damental challenges and uncertainties (globalisation, ageing in-
frastructure, energy security, climate change) facing the energy 
sector in years to come. Smart grids are expected to deliver:

• Economic benefits, by empowering consumers to control 
their energy bills, reducing regressive cross-subsidies im-
plicit in flat rates, improving market efficiency by enabling 
price responsiveness, and deferring or reducing investments 
in unnecessary peaking generation;

• Reliability benefits, by enabling demand response and through 
real-time feedback on the distribution system, and 

• Environmental benefits, through reduced system losses, 
mobilisation of demand response for ancillary services 
provision, integration of distributed renewable energy and 
electric vehicles, and the creation of a platform for ongoing 
innovation in how energy is consumed.

Early results of smart grid pilot projects provide a glimpse of 
the large potential benefits from foundational investment in 
smart grids and the development of smart pricing. Over time, 
these developments will have a transformative effect on energy 
consumer behaviour and interactions with the energy grid 
(Figure 3).

This transformative effect will change how power system 
planning is done, as well as how wholesale and retail electricity 
markets are co-ordinated. The conventional approach to system 
operations and planning, which is built on an assumption of 
inelastic demand, yields planning models and market arrange-
ments (e.g., forward capacity markets) that would not be nec-
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essary if end-users were exposed to dynamic prices. Enabling 
end-users to respond to price volatility will make it possible 
to reform wholesale markets, by integrating price responsive 
demand based on dynamic retail pricing. Smart grids will also 
change the institutional map of the power sector, creating new 
institutional arrangements extending well beyond today’s net-
work of system operators, distributors/retailers and end-users. 
Opening the electricity system to third-party innovation will, 
however, require addressing new issues such as inter-opera-
bility, cyber-security and consumer privacy. New organisa-
tions and public-private partnerships such as the Smart Grid 
Interoperability Panel (SGIP) and the Cyber Security Work-
ing Group are taking on these issues and developing solutions 
(Centolella, 2010).

Realizing the potential of smart grids cannot happen without 
addressing the consumer policy challenges described above. 
Consumer concerns and policies to address them must be a 
fundamental part of smart grid planning and deployment. 

enSurInG	vAlue	for	the	CuStomer	
Competition for customer dollars is strong, especially in today’s 
depressed economy. Energy utilities must consider that smart 
grid investments are competing with other the infrastructure 
investment priorities of other services providers, e.g, telecom-
munications and water. In states such as Ohio, where one in 
seven customers live in poverty, smart grids and smart meter-
ing may simply be unaffordable for hard-pressed consumers. 
Regulators should hold utilities to account, requiring careful 
analysis of costs and benefits, and ensuring that these are veri-
fiable and transparent. Benefits should be netted-out against 
costs to reduce the overall smart grid price tag for consumers. 
Regulators should take particular care that investment in ad-
vanced technologies such as smart grids are prudent, reason-
able and minimise risks such as technology obsolescence.

rAte	DeSIGnS	thAt	helP	CuStomerS	SAve	money

The bottom line of customers as well as energy providers 
should benefit from smart grid deployments. A range of op-
tions is available to help customers manage their energy costs, 
including time-of-use rates, dynamic pricing tariffs (e.g. critical 

peak and real time pricing), peak time rebates and load control. 
However, practical problems (including low customer partici-
pation rates, long time delays in implementation and concerns 
about utility control over loads) have impeded market penetra-
tion. Customer-friendly rate designs should be a key element of 
any smart grid investment.

neeD	for	ConSumer	eDuCAtIon

Consistent messaging at state and national levels is needed 
to increase consumer awareness and explain the benefits and 
changes associated with smart grids. Energy utilities, regulators 
and consumer advocates all play a role in building awareness 
(Office of the Ohio Consumers’ Counsel, 2010; AARP et al., 
2010). Regulators should require a consumer education pro-
gramme as part of any smart grid launch. Utilities and regu-
lators should build in other transitional aid such as “shadow 
bills”, which allow utilities to demonstrate the potential for cus-
tomer bill savings before customers are placed on smart grid 
rates. Customer education should also provide information on 
energy efficiency, demand response, renewable energy and re-
tail choice as appropriate (Migden 2010). 
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2-444 hEffnER

524	 ECEEE 2011 SUMMER STUDY • EnERgY EffiCiEnCY fiRST: ThE foUnDaTion of a low-CaRbon SoCiETY

PanEl 2: CURREnT EnERgY EffiCiEnCY PoliCiES

Faruqui, Hledick, and Sergici 2010, Rethinking Prices: The 
changing architecture of demand response in America, 
Public Utilities Fortnightly, January, http://www.fortnight-
ly.com/uploads/01012010_RethinkingPrices.pdf. 

Faruqui, Ahmad 2010a. “The Ethics of Dynamic Pricing”, in 
The Electricity Journal, Volume 23, Issue 6, July 2010, 
Pages 13–27.

Faruqui, Ahmad 2010b. Pricing Policy Options for Smart 
Grid Development, presented at the IEA Smart Consumer 
Policies Workshop, Washington, D.C., September 24, 
2010. 

Hargreaves, Nye and Burgess 2010, Making Energy Visible: 
A qualitative field study of how householders interact 
with feedback from smart energy monitors, http://
www.sciencedirect.com/science?_ob=ArticleURL&_
udi=B6V2W-50G75KD-1&_user=10&_
coverDate=07%2F06%2F2010&_rdoc=81&_fmt=high&_
orig=browse&_srch=doc-info(%23toc%235713%23999
9%23999999999%2399999%23FLA%23display%23Arti
cles)&_cdi=5713&_sort=d&_docanchor=&_ct=221&_
acct=C000050221&_version=1&_urlVersion=0&_userid=
10&md5=a2eb3e3dd6fc5a69a2b1d894ac1fd7c9. 

International Energy Agency, 2010. Energy Technology Per-
spectives 2010: Scenarios and Strategies to 2050, OECD/
IEA, Paris.

Levy, Roger 2010. Customer Feedback Policies, presented at 
the IEA Smart Consumer Policies Workshop, Washing-
ton, D.C., September 24, 2010. 

Morgan, Rick 2010. Customer Protection Policies for Smart 
Grids, presented at the IEA Smart Consumer Policies 
Workshop, Washington, D.C., September 24, 2010.

Neenan, B., February 2009, Residential Electricity Use Feed-
back:  A Research Synthesis and Economic Framework, 
1016844, EPRI, http://www.opower.com/LinkClick.aspx?f
ileticket=MFQLSk4GQD4%3D&tabid=76

Office of the Ohio Consumers Counsel, 2010. Introduction to 
Smart Grids, Consumers’ Fact Sheet, www.pickocc.org/
publications/electric/Smart_Grid_An_Introduction.pdf 

Parnell, R. and O. Popovic Larsen (2005), “Informing the De-
velopment of Domestic Energy Efficiency Initiatives: An 
Everyday Householder-Centered Framework”, Environ-
ment and Behavior, Vol. 37, No. 6, pp. 787–807.

PowerCents DC 2010. PowerCents DC Program Final Report, 
prepared by eMeter Strategic Consulting for the Smart 
Meter Pilot Program Inc., September. http://www.dcpsc.
org/pdf_files/hottopics/PowerCentsDC_Final_Report.pdf. 

Southern California Edison 2007. Edison SMARTCONNECT 
Deployment Funding and Cost Recovery, Volume 4: De-
mand Response, submitted to the California Public Utili-
ties Commission, July 31, 2007, http://www.energetics.
com/madri/toolbox/pdfs/business_cases/sce_vol4_dr.pdf.

Summit Blue Consulting 2006, Evaluation of the 2005 
Energy-Smart Pricing Plan Final Report, prepared for the 
Community Energy Cooperative, August. http://ies.lbl.
gov/drupal.files/ies.lbl.gov.sandbox/Evaluation%20of%20
2005%20Energy_Smart%20Plan.pdf. 

Thaler and Sunstein, 2009. Nudge: Improving Decisions about 
Health, Wealth, and Happiness, Revised, Yale University 
Press, New Haven and London.

Acronyms
BG&E Baltimore Gas and Electric
CPP Critical peak pricing
PTR Peak time rebates
ICT Information and communications technology
TOU Time-of-use
RTP Real-time pricing
VPP Variable peak pricing
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