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In the 80s and 90s, electricity usage in the United States grew at roughly 2.5% per year. As fears 
of a Y2K computer crash subsided, the seeds of a new concern for electric utilities were planted. From 
2000 to 2007, total electricity usage grew by 1.5% per year, a growth rate nearly half of what it had 
been for two decades. And then the Great Recession hit all sectors of the economy. Since that time, 
total electricity consumption growth has completely stalled out. In fact, commercial and industrial 
sector sales in the U.S. have seen little to no recent growth compared to pre-recession periods. The 
industrial sector has yet to return to its 2007 usage level.

American energy usage today is drastically different than it was twenty and thirty years ago, raising 
the question of whether this shift is 

structural and therefore 
permanent or more transitive in 
nature. GDS dove into the major 
factors behind changes in 
residential consumption in the 
Jul/Aug 2017 Transactions 
article, concluding low energy 
sales growth in that sector will 
likely remain into the future. This 
article explores the factors 
behind changes in commercial 
and industrial (C&I) consumption 
patterns. 

While average residential 
electricity consumption per 
household has remained flat, C&I 

average use, measured here as 
consumption per dollar of GDP, is projected to decrease over 30% by 2050, as seen in Figure 2. 
Residential usage is heavily influenced by technological advances, economics, and changes in 
household structure and consumer awareness. While technological advances and the economy drive 
consumption in the residential sector, their impact is much more dramatic on the C&I sector.  There are 
four main factors driving reductions in commercial and industrial consumption: the economy, 
increased manufacturing and workforce efficiency, energy efficiency and lighting programs, and 
distributed generation.

WHAT IS DRIVING EVOLVING CONSUMPTION PATTERNS?

Economics. The 2008 Great Recession, coupled with a general movement of the U.S. economy to a 
service economy, has resulted in plummeting manufacturing and production output in the US. 
Electricity usage in the C&I sector is strongly tied to the U.S.’s Gross Domestic Product (GDP). GDP 
declined by 1.5% per year from 2007 to 2009 while electricity sales to C&I customers decreased by 3% 
per year. This results in a 1.5% decrease per year in average use, measured as kWh per GDP, from 2007 
to 2009. While the economy began to recover and the American manufacturing industry resumed 
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FIGURE 1 Annual C&I Sales (Billion kWh)1
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growth, the 2008 recession left a 
lasting mark on industrial 
electricity consumption. 
According to the U.S. Energy 
Information Administration (EIA)3, 
manufacturing fuel consumption 
increased by 4.7% while real gross 
output increased by 9.6%. This 
resulted in a 4.4% decrease in 
average use. Most of this decrease 
is attributable to the shift of 
manufacturing output from 
energy-intensive industries, such 
as metal, chemical, paper, and coal 
product manufacturing, to 
non-energy-intensive industries, 
such as transportation, machinery, and plastic product 
manufacturing. The EIA’s Manufacturing Energy and Consumption 
Survey (MECS)4  indicates that had each manufacturing industry 
maintained its same share of the market from 2010 to 2014, the 
average use decline would have been 0.7% instead of 4.4%. As the 
U.S. shifts to a less energy-intensive manufacturing market and 
switches to a country with more service based industries, declining 
average use is expected to continue. 

In the commercial sector, warehousing and office buildings 
replaced service and mercantile facilities as the most common 
building type5. These facilities are consuming more square footage 
in the U.S. than more energy-intensive buildings, such as food 
service facilities and hospitals, and represent over 50% of the total 
commercial floorspace. In addition, vacancies in commercial 
buildings increased from around 190,000 to 300,000 
between 2003 and 2012.

One positive for electric utilities of the economic 
migration from manufacturing to service 
industries is the rise of the digitization of nearly 
everything and the accompanying Big 
Data revolution. Data is being generated 
in all areas of our lives through watches, 
RFID tags, social media platforms, and 
thermostats. Companies continue to be 
interested in storing and accessing that data 
in safe and secure data warehouses. Such 
facilities use considerable electricity and at an 
extremely high load factor. Continued growth in 
data warehousing needs for the U.S. economy 
should help offset declining energy sales in certain 
service territories.

Increased Manufacturing & Workforce Efficiency. In the 
years following the recession, manufacturing output has risen 
while employment has decreased6. This indicates increased 
labor productivity, primarily due to incorporation of advanced, 
robotic technologies and automation. Processes that were 
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previously labor intensive and 
required high electrical loads over 
extended periods of time can now 
be condensed or scheduled to 
optimize electricity usage. In 
addition, manufacturing 
equipment across all industries 
has become more efficient and 
requires less energy input to 
produce the same amount
of output in less amount of time.
Energy Efficiency & LighƟng 
Programs. According to the 
EIA’s Commercial Buildings Energy 
Consumption Survey (CBECS)7, 

energy usage by space heating and lighting appliances are down 
11% from 2003 to 2012.  These reductions can be attributed to 
higher performance standards, stricter building codes, and 
increased new construction in more temperate climates. 
Nearly all commercial end-uses’ electricity 
consumption per square foot of floorspace are 
projected to decline. Large decreases are expected among 
heating, cooling, ventilation, and lighting end uses. 

From 2003 to 2012, lighting end use as a share of total electricity 
consumption in the C&I sector decline from 38% to 17% and is 
expected to continue declining. Two policies, passed between 
2003 and 2012, have affected lighting efficiency8. The Energy 
Policy Act of 2005 (EPAct) increased performance standards on 
commercial lighting and created a temporary tax credit for 

energy efficient buildings. The Energy Independence and 
Security Act of 2007 (EISA) increased efficiency 

standards minimums for bulb types, requiring 25% 
more efficiency by 2012. Incandescent bulb 

saturation fell by 5% in this period as a result of 
not meeting EISA standards9. Additional 

efficiency is required by 2020 and is 
expected to set a threshold that neither 
incandescent nor halogen bulbs can meet. 
LED bulbs were surveyed for the first time 
in the 2012 CBECS and showed 3% of 
floorspace to be lit by LED bulbs. Since 

2012, LED installations in the commercial 
and industrial sector have continued to 

increase. As outdated incandescent and 
fluorescent bulbs begin to fail, LED bulb 

installation will continue to increase and remain in 
place as their life span at least doubles the life span of 

other bulbs. In addition to the impacts of these government 
standards on lighting consumption, energy efficiency 
programs continue to incentivize C&I customers to install 
efficient lighting. Lighting bulb efficiency is expected to 
quadruple by 2050 as shown in Figure 3. Occupancy sensors 
and lighting scheduling are used in 16% of commercial buildings 

continued on page 3
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From 2003 to 2012, 
lighƟng end use as a 

share of total electricity 
consumpƟon in the C&I 

sector declined from 
38% to 17% and is 

expected to conƟnue 
declining



and 43% of large buildings 
which further reduce lighting 
electricity usage10. 

While lighting is the most 
rapidly decreasing electric 
end use, HVAC is also seeing 
dramatic changes in 
electricity consumption in 
the C&I sector, mostly due to 
energy efficiency programs, 
improvement in device 
efficiency, and more 
stringent building codes. In 
the 2014 MECS, 48% of the 
surveyed manufacturing 
facilities indicated participation in energy efficiency programs. 
EISA also requires stricter standards on refrigeration and furnace 
fan loads.  From 2003 to 2012, government buildings’ average 
energy consumption per square foot declined by 23%. 
Government buildings represent approximately 14% of 
commercial buildings and are subject to stricter efficiency 
standards, as established in the 2015 Executive Order that 
required all federal buildings to reduce their energy intensity by 
2.5% annually until 2025. Building Automation Systems (BAS) 
that control lighting and HVAC are 3 times more common in 
government buildings than in non-government buildings.

Distributed GeneraƟon. Distributed 
generation has increased rapidly in the 
past few years, particularly in 2016. The 
manufacturing sector generated 
110,000 GWh , approximately 10% of all 
industrial sector electricity produced. 
This generation was primarily generated 
by the most energy-intensive 
manufacturing facilities using combined 
heat and power technology. Solar 
generating capacity increased by 50% 
from 2015 to 2016 , partially due to 
expiring federal tax credits encouraging 
a late surge of installations. Community 
solar projects for the commercial sector 
are rapidly expanding, particularly in 

California, Minnesota, and 
Massachusetts, having 
quadrupled installations in 
2016 alone . Solar generation 
in only expected to increase 
as installation costs continue 
to decline, with around 4 GW 
of generating capacity in the 
commercial and industrial 
sector expected to be in 
place by 2022. Although the 
recent Trump administration 
tariffs placed on imported 
solar panels will temporarily 
increase the cost of solar, 
many experts think the effect 

will be temporary and the cost will continue to decline in the 
long term.

CONCLUSION
Commercial and industrial sector energy intensity is expected to 
continue to decline over the long term, as seen in Figure 2. These 
declines can be attributed to lasting economic shifts from the 
2008 recession, increasing manufacturing, lighting, and energy 
efficiency, and the increasing saturation of distributed 
generation. These are structural changes in the way the C&I 
sector consumes electricity and will therefore have a lasting 

effect. A growing economy in which 
employment increases, data 
warehousing grows, and business 
thrives will be the likely engine 
necessary to drive national overall 
electricity sales to the C&I sector in the 
next ten to twenty years.

For more information or 
to comment on this 
article, please contact:
John Hutts, Principal
GDS Associates, Inc. - 
Marietta, GA
770.425.8100 or 
john.hutts@gdsassociates.com
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FIGURE 3 Projected Lighting Efficiency Relative to 200811

If the uƟlity does not 
revise its stated rate nor 

create the regulatory 
liability, then the uƟlity 
will most likely write off 

the excess accrued 
deferred income taxes 
payable to income and 
receive a windfall, all to 

the detriment of 
ratepayers.
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Left to their own devices, utility IMTs have begun appearing on 
the scene of recent disasters in coordination with the 
Department of Energy and the U.S. Army Corps of Engineers. A 
well-documented example was post-Hurricane Maria in Puerto 
Rico in 2017, where mainland utilities inserted at least seven 
IMTs, one for each of the island’s seven power authority 
regions. However, the rush to rebuild in any disaster zone 
drowns out discussions of how to create stronger 
infrastructure. Why do we expend huge resources simply to 
replace what was there and expect it to fare any better in the 
next hurricane? To address this question, utilities must look 
beyond the IMT for a leadership role in the Unified Command.

Why is a Unified Command seat so strategically important? 
In an expanded response structure, the UC is made up of 
representatives from jurisdictions and agencies having 
authority or functional responsibility for the incident. This 
group determines priorities and objectives, organizational 
response structure, cost-sharing procedures, financial 
agreements, General Staff personnel designations, procedures 
for public release of information and resolves any other 
management agenda item that affects the operation. In very 
simple terms, the UC writes the script for the entire response, 

and all operational personnel answer to this group -- 
including IMTs and their Incident Commanders.

The formal setting in which the UC 
operates is the daily Unified Command 

Objectives Meeting, a cross-section of 
political and jurisdictional 
leadership all in one place, unified 
in their mission, and offering 
undivided attention. There is no 
better opportunity for utilities to 

prioritize the timely and efficient 
restoration of services, as well as 

making sure that the UC and FEMA 
understand the enormity, complexity, and 

cost of the effort.

The Unified Command has the authority and 

In October 2018, Hurricane Michael, reportedly the fourth most 
powerful storm ever to hit the U.S. (based on 155 mph wind 
speeds), claimed the distinction of being the first ever Category 
4 storm to strike the Florida Panhandle. Entire communities 
were flattened, and utilities and infrastructures were erased as 
the storm pushed across the southeast, entering Georgia still at 
Category 3 (111+ mph winds). NASA mapped power outages 
as swaths of darkness from Florida to Virginia. Though perhaps 
the “new normal,” it is not just larger and more frequent 
hurricanes inflicting widespread damage: west coast wildfires 
are routinely claiming 10 million or so acres annually, and 
California this year had their three largest fires since 2000 
burning at the same time.

In the disaster management world, these “Type 1” responses, 
which the Federal Emergency Management Agency (FEMA) 
describes as “the most complex, requiring national resources 
for safe and effective management and operation,” usually 
exceed 1,000 responders and related personnel, and many are 
far larger. The 2003 Shuttle Columbia recovery, at that time the 
largest interagency emergency response ever mounted in the 
U.S., fielded 5,000 personnel during the peak of the operation. 
The 2010 Deepwater Horizon oil response 
required around 50,000.

One of the first orders of business is 
to establish the response structure 
for the event, and although 
everyone urgently wants the 
power, water and sewer back on, 
historically utilities are left to 
handle their own business while 
the main response focuses on 
evacuation, search and rescue, 
food, water, public health, debris, 
and housing. This is not effective in 
an age of integrated, super-sized 
responses, and inevitably leads to 
expensive, wasteful resource conflicts and 
duplication of efforts.

There is no beƩer 
opportunity for uƟliƟes to 
prioriƟze the Ɵmely and 

efficient restoraƟon of services, 
as well as making sure that the 
UC and FEMA understand the 
enormity, complexity, and cost 

of the effort.



the means to evaluate all response and recovery 
options, set approved plans as formal mission 
priorities, and allocate the funding and 
resources to make them happen. Conversations 
should include options created by the 
recently-enacted Disaster Recovery Reform Act of 
2018 (DRRA). Though the DRRA authorizes funding 
of public infrastructure projects that increase 
community resilience before a disaster occurs, 
FEMA notes in their DRRA briefings, “According to a 
2017 National Institute of Building Sciences report, 
the nation saves six dollars in future disaster costs 
for every one dollar invested in mitigation 
activities,” making this exactly the right time and 
place to discuss undergrounding utilities or other 
strategic proposals to increase community 
resiliency against future events. There will be little 

disagreement over keeping on the lights.

Approved priorities become part of the Incident Action Plan 
(IAP), and now the utility IMTs can thoughtfully execute their 

portion of a coherent strategy instead of just scrambling and 
trying to survive. The lesson here is that operating with UC 
support and direction is the difference between driving the 
response or hanging on for the ride. It also takes the worry out 
of whether all that work you are doing will be covered by FEMA 
reimbursement.

How does a utility become part of the Unified Command? It is 
not an “open-door” scenario, and 
representatives are vetted for 
inclusion. Any candidate must 
have:

 Jurisdictional authority or   
 functional responsibility   
 under a law or ordinance for  
 the  incident
 An area of responsibility that  
 is affected by the incident or  
 response operations
 Regulatory authority for   
 commanding, coordinating  
 or managing a major aspect  
 of the response
 

 The authority to commit agency or company resources,   
 including funding
 The capability to sustain 24/7 participation in the     
 response organization
In the case of multiple jurisdictions or utilities, consider how 
you will work together and be represented in this process, 
since there will likely be only one utility representative allowed 
into the UC, that same as with most or all other agencies or 
responsible parties. Make sure your candidate has the 
delegations of authority, the inclination and the knowledge to 
fill this role. He or she may also need external support 
regarding understanding technical proposals, how best to 
integrate utility efforts into the overall mission of the response, 
liaising with relevant others, meeting preparation etc. 
Substitution or replacement is allowed, but the person 
who rotates in must have the same authorities, 
operational awareness, and cooperative spirit as the 
original.

As discussed in this article, disasters and responses continue to 
grow in size and complexity. While increasingly deploying 
Incident Management Teams to these events, without a seat in 
the Unified Command, utilities miss the opportunity to claim a 
leadership role in defining and rebuilding more resilient 
infrastructure. Hopefully, you now have a better understanding 
of how that happens, why UC representation is so strategically 
important for utilities, and what is needed to get there. Plan 
now, because failure by utilities to prepare and execute will 

cost lives and money, create 
unnecessary drama, drag out 
recovery time and do nothing to 
make our energy infrastructure 
more resilient.

For more 
information or to 
comment on this 
article, contact:
Dr. Scott Harris, 
Senior Project Manager 
GDS Associates, Inc. - Austin, TX
512.494.0369 or 
scott.harris@gdsassociates.com 

For more information about GDS, our services, 
staff, and capabilities, please visit our website 

www.gdsasssociates.com 

or call 770.425.8100
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While increasingly 
deploying Incident 

Management Teams to 
these events, without a 

seat in the Unified 
Command, uƟliƟes miss 

the opportunity to claim a 
leadership role in defining 

and rebuilding more 
resilient infrastructure. 
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