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n the previous issue of the Consumer’s Research 
Bulletin, CR covered a story on the use of analytic 
software by water utilities. The article concluded 

that analytic technologies could dramatically impact 
and improve the revenue capture of water utilities, 
while fostering the reduction of burdens on the water 
infrastructure and without increasing the cost burden 
to the average consumer.  Although the use of analytic 
software seems advantageous for water utilities 
and their customers, the implementation of the 
smart grid (which is a more advanced and integrated 
technological system than analytic software) does 
not seem to hold the same level of promise for the 
customers of electric utilities – at least not in the way 
it’s being marketed.

The cost savings for water utilities provided by analytic 
software has to do with improving inadequacies 
in billing, identifying and addressing leaks, and 
coordinating water consumption (i.e. providing 
incentives to use less water during peak use times 
or increasing rates for “bad actors”). Smart grid 
technology does this as well, however unlike smart 
grid technology, analytic tools for water utilities rely 
on billing data to identify areas for improvement and 
greater revenue capture. In other words, such tools do 
not come with onerous infrastructure improvement 
costs. Improving the aging electrical infrastructure 
and upgrading to smart grid technology comes with 
significant costs – ones that will not be as readily 
offset by cost savings as suggested and marketed 
by the government, electric companies, and the 
green energy movement. To be sure, upgrades are 
desperately needed to meet demand, avoid brown 
and black outs, and keep long-run costs to consumers 
manageable. However, shrouding the truth in false 
promises will only lead to frustration and mistrust.

The Aging U.S. Electrical Infrastructure

Given that the foundation of today’s power grid was 
conceived more than a century ago, much of the 
nation’s electrical infrastructure is dated, outdated, 
and may eventually qualify to be carbon dated if 
necessary upgrades continue to be overlooked. 
According to the U.S. Energy Information Agency,

“The age of most electrical transmission facilities in 
the United States ranges from several years to many 
decades old. Investments in U.S. electrification 
began in the early 1900s and were driven by the 
increased use of new transmission technology, the 
growing use of central station generating plants to 
serve large areas, and growing electricity demand 
following World War II. Given its age, some existing 
lines have to be replaced or upgraded and new lines 
will need to be constructed to maintain the electrical 
system’s overall reliability.”

Some of the major problem areas of the U.S. electrical 
infrastructure are identified in the figure to the right. 
Failure to sufficiently repair, maintain, upgrade, and 
expand electrical infrastructure across the nation 
has left the system vulnerable to surges, bottlenecks, 
malfunctions, and interruptions that can result in 
costly power outages. Despite nearly $63 billion average 
annual expenditures on infrastructure improvements 
over the last decade, a significant investment gap exists 
today. Furthermore, years of inadequate infrastructure 
improvements have resulted in an investment gap 
that is estimated to reach $107 billion by 2020, putting 
cumulative investment needs at $673 billion by 2020. 
At projected rates of investment, the investment gap is 
expected to rise to $732 billion by 2040. In other words, 
the cost incurred from not sufficiently investing where 
needed may result in nearly seven times the current gap 

– a much deeper hole to climb out of.

There are varying investment gaps at the generation, 
transmission, and distribution levels – the lowest 
gap being in generation (i.e. creating energy at 
power plants) and the highest being in distribution 
(i.e. getting electricity from power substations to 
consumers). Moreover, the need to close the gap in the 
rate of investment is compounded by deficiencies in 
meeting increasing energy demand.

Furthermore, there are several indirect costs associated 
with outdated infrastructure that go underreported 
or misattributed. For example, severe weather is most 
often credited as the cause of power outages. While this 
may be true, many of these outages would not occur 
if dilapidated infrastructure was replaced, repaired, 
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or updated when prudent. This was a big problem 
last year in West Virginia when the girders of three 
electrical towers, designed to withstand winds much 
stronger than the near-70 mph winds that hit them, 
snapped and collapsed.

Clearly there are many improvements that need 
to be made to the power grid as well as several 
accompanying challenges to making these 
improvements, including uncertainty regarding who 
will be responsible for burdening which costs, how to 
equitably divide and recover certain costs, and how to 
cost-effectively integrate renewable energy generation 
sites (which are typically far from electricity demand 
hubs). This is where the smart grid comes in.

The “Smart Grid”

The “smart grid” is not a replacement of existing 
grid infrastructure, but the modernization of 
existing infrastructure to incorporate technological 
advancements and improvements. Its installation 
essentially involves taking the existing electrical grid, 
which is a system of networks that carry electricity 
from the plants where it is generated to consumers 
via wires, substations, transformers, switches, etc. 
and integrating components and systems that enable 
this infrastructure to effectively and efficiently 
communicate information and automate functions. 
According to the U.S. Department of Energy (DOE),

“Smart grid refers to technologies that modernize 
the electricity utility grid and improve how 
electricity is delivered to consumers. It uses 
computer-based remote control and automation 

with sensors to gather data (power meters, voltage 
sensors, fault detectors, etc.), plus two-way digital 
communication between the device in the field and 
the utility’s network operations center. A key feature 
of the smart grid is automation technology that lets 
the utility adjust and control each individual device 
or millions of devices from a central location.”

Of course, the “big brother” language about 
controlling millions of devices from a central location 
has been removed since it was originally posted on 
Energy.gov in 2011. The description now reads more 
like an advertisement than an explanation. The DOE 
rightly asserts that if done well, the implementation of 
the smart grid (along with much needed infrastructure 
improvements), will “bring utility electricity delivery 
systems into the 21st century,” enabling greater 
efficiency through two-way communication technology 
and computer processing that will decrease many of the 
problems outlined in the previous section.

Below is a detailed outline of some of the more 
consumer-centric goals and benefits of the smart grid:

Smart Grid Goals
• Identify and localize disruptions through two-way 

communication between grid components, devices, 
and systems in order to maintain reliable service with 
better contained, more quickly repaired outages.

• Provide real-time information through smart devices 
or online dashboards/systems that will enable 
consumers to make cost-saving decisions on energy 
consumption.

Lack of consistency – Because the U.S. 
electrical infrastructure is a makeshift 
system of interconnected grids that 
evolved in different ways over time and 
by region there is no standardization 
in terms of capacity, equipment, 
structures, durability, function, etc.

Power plant irregularity – The age, 
generation/transmission capacity, and 
fuel type, mix and need of existing 
power plants tend to determine their 
function (i.e. base load, peak load, or 
backup), as opposed to actual energy/
function needs in the region.

Variances in transmission line voltage 
and capacity – Transmission lines have 
a variety of different voltage (power) 
and capacity (electricity) characteristics 
that lead them to serve different 
functions in the movement of electricity 
from generation plants to local load 
(distribution) centers.

AGE! – Older equipment can result in 
intermittent failures in power quality 
and availability due it its limited 
capacity. Congestion resulting from 
issues with older equipment sometimes 
causes brownouts and occasionally even 
blackouts.

Key Issues with the Current U.S. Electrical Infrastructure

Source: American Society of Engineers
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• Allow for integrated self-regulating appliances and 
devices to adjust activity based on automatic two-
way communication with smart grid system.

Smart Meter Benefits
• Save costs on metering and meter reading 

(downside: costs jobs)
• Avoid costly power outages  – including loss of 

revenue to electric company, loss to affected 
businesses, and cost to affected consumers

• Enable remote connection and disconnection of 
electricity service via smart meters (downside: costs 
jobs)

Customer Benefits
• Lower generation capacity costs due to more even 

distribution of energy demand and less strain 
on generation (includes cost savings on fuel for 
generation and extraction/delivery of that fuel)

• Decreased costs due to less capacity strain and 
energy loss on transmission and distribution 
systems due to more even distribution of energy 
demand

• Cost-savings due to shifting energy demand away 
from critical peak and peak times to off-peak times

• Lower carbon dioxide emission rate and associated 
costs resulting from shifting energy demand times 
from critical peak and peak times to off-peak times

The Implementation of the Smart Grid

The American Recovery and Reinvestment Act 
of 2009 (also known as the Stimulus) earmarked 
$2.5 billion for the smart grid initiative, but so far 
Congress has paid little attention to the allocation 
or effectiveness of smart grid spending. Much of the 
earmarked funds have been designated to programs 
that focus on advanced metering infrastructure 
(AMI). The majority of the remaining funds have been 
portioned out to systems upgrades that enable two-
way communication between electric utilities and grid 
components as well as enable the automation of many 
functions. Some of the funds have also gone toward 
research efforts to test the effectiveness of smart grid 
improvements.

Better managed distribution allows for electric 
utilities to run power lines at lower voltages, which 
results in energy savings that could translate into cost 
savings for consumers. Automated grid systems have 
faster blackout restoration times and require less fuel 
to conduct their operations, saving electric utilities 
millions of dollars. For example, Oncor, a Texas power 
company serving 3.2 million customers, reduced its 
mileage by 39 percent by installing smart meters. Over 
a five and a half year period, Oncor completed over 13 
million service orders remotely, instead of dispatching 
personnel and vehicles to perform these tasks. This 
automation has eliminated the need to drive an 
estimated 65 million miles, saving nearly 5.4 million 
gallons of fuel, and preventing over 52,650 tons of

carbon dioxide from being released into the 
environment.

Of course, this kind of automation also means fewer 
jobs, which defeats one of the major purposes of the 
Stimulus. According to Michael Langford, president 
of the Utility Workers Union of America, “[Smart 
meters] eliminated literally thousands of meter 
readers across the country, and no way has it created 
any type of permanent work.”

There is much talk about the potential cost savings 
to consumers as a result of the smart grid, but in 
researching projected cost savings or demonstrated 
savings from fledgling programs/systems, 
resources are sparse, difficult to interpret, and lack 
corroboration. William F. Fields, a senior assistant in 
the Maryland Office of People’s Counsel calls these 
undemonstrated assertions into question stating, 

“I’ve never seen an analysis that shows that shifting my 
dishwashing, clothes-washing and clothes-drying load 
is going to make a significant impact on my monthly 
bill. It’s just not that much electricity.”

Both the direct and indirect costs of upgrading the 
energy grid will need to be recovered. It won’t happen 
all at once – in many cases, costs will be spread over 
a twenty year period to lessen the financial burden 
on consumers – but it will happen and consumers 
will ultimately be the ones who pay for it. This is not 
the problem though. As with any good or service, 
electricity has a price and those who consume it 
should be prepared to pay that price. The issue, 
however, is that consumers are being told how much 
they will save once the smart grid is up and running – 
a veritable win-win-win for consumers, utilities, and 
the environment. However, power rates are rising 
independent of the smart grid initiative.

Improving the aging electrical infrastructure, building 
new power plants, and accounting for the incentive-
based renewable energy feed-in tariffs all diminish 
the value proposition of the smart grid. Given all the 
costs associated with improving the aging electrical 
infrastructure as well as those incurred from the 
smart grid initiative, it simply doesn’t seem feasible 
that all this investment will be offset by shifting and 
distributing energy demand/use, improving efficiency, 
and automating certain functions. Not to mention 
that once all these improvements are made and costs 
are incurred, the cycle will come full circle and new 
improvements and upgrades will be needed and their 
costs will likely not have been planned for.

Dynamic Pricing and Demand-Side Management

Smart grid technology can enable electric companies 
to disaggregate usage data and implement dynamic 
pricing. As outlined in CR’s previous article on water 
utilities, dynamic pricing can serve to single out 
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consumers who put stress on the system at peak usage 
times to discourage or prevent overloading the system 
as well as help utilities plan when to schedule energy 
generation at plants. Smart grid technology may also 
permit two-way communication between electric 
utilities and smart meters and appliances in order to 
regulate electricity usage.

In theory, smart grid technology is supposed to help 
keep energy costs down, improve inefficiencies, and 
guard against overburdening the electrical system. 
Consumers should be able to utilize smart meters 
and their online or mobile app dashboards to monitor 
their energy consumption and adjust their usage. If 
consumers are being wasteful or stressing the system, 
the software enables them to be more conscious of 
this. If they are running their appliances, such as 
dishwashers, washing machines, and clothes dryers 
at peak energy times with higher rates they can shift 
these activities to lower usage times to save money 
and unencumber the system.

This concept is referred to as demand-side 
management. Some argue that demand-side 
management – where consumers are empowered to 
be more active in the management of their energy 
consumption  – will result in “demand responses” that 
will lower overall consumption and reduce energy 
bills. In theory, this is a promising prospect, however, 
there are several issues with this premise. Most 
notably, in places where demand-side management 
has been implemented, rate hikes and dynamic 
pricing have also been implemented.

Shifting peak-time energy use where possible is 
valuable in lessening the strain put on the grid and 
better distributing the load throughout the day, 
but not all peak-time energy use can be avoided 
or redistributed. For example, in a city like CR’s 
hometown Washington, D.C., it’s nearly unbearable 
not to run the air conditioning night and day when the 
swampy metropolis experiences ninety plus degree 
temperatures during half of July. In cases such as this, 
consumers have little choice but to use energy during 
critical peak and peak-pricing hours unless electric 
utilities account for this and adjust rates down (which 
is counterintuitive to the incentives-based model of 
load-shifting).

There are alternative pricing structures that could 
allow for a set amount of energy to be consumed at a 
flat rate before dynamic pricing or time-of-use pricing 
would take effect, but there’s still no guarantee that 
consumers won’t see significant increases on their 
bills, especially those with larger families who may 
have a harder time burdening the economic impact 

of rate hikes and dynamic pricing. Furthermore, 
something else that frequently comes up in smart grid 
literature is how “smart homes” or “smart appliances” 
can be managed through the smart grid as well as 
user-controlled interfaces, but these appliances and 
the smart phones and computers needed to manage 
them are not affordable to those who likely need their 
benefits the most (in terms of cost savings).

Honesty is Still the Best Policy

It’s undeniable that the U.S. electrical infrastructure 
could use more than just a make-over. It needs 
an overhaul. Along with that overhaul, smart grid 
technologies should be integrated to improve the 
system. What the electrical infrastructure does not 
need, however, is to be blanketed in false marketing 
of cost savings to consumers. Consumers shouldn’t 
be underestimated. They don’t need to be tricked 
into what’s good for them. They can make the costly 
but necessary choices without being misled. False 
promises will only make consumers angry and 
distrusting of those who lead them into a false sense 
of security – which in this case appears to be electric 
utility companies, the government, and the green 
energy movement which all advertise the smart grid 
as a cost-saving initiative. Instead, these actors should 
work to educate consumers about the necessity 
of system upgrades and be honest about costs. 
Consumers know very well that nothing is free.


