Deloitte.

From growth

to modernization

The changing capital focus
of the US utility sector



Executive summary
A decade of growth in utility capital spending

Transmission and distribution spending takes
center stage as utilities upgrade infrastructure

Generation spending poised to moderate
after active period of fuel switching

Environmental spending to drop slightly,
but further regulation is expected

Renewable spending projected to ease,
though several drivers continue to support it

Natural gas infrastructure spending grows
amidst opportunities across the value chain

Are current spending levels sustainable?
Conclusion

Appendix: Exploring company investment patterns
Endnotes

Let's talk

13

13

14

15
20
21
26
29



Executive summary

In Deloitte's “math series,” published from 2012-2014,
we analyzed the trends prompting US electric power
companies to increase capital spending and examined
the "dilemma” they could face as the costs to produce
electricity rise, while demand remains fairly stagnant.’
Since then, as these trends have played out, spending
has predictably climbed to unprecedented levels. US
electric and gas utility capital expenditures soared from
$69 billion in 2008, to an all-time high estimated for
2016—about $115 billion.? Drivers behind the spending
vary and include:

* The need to upgrade and reinforce electric and gas
infrastructure due to age, increasingly severe weather,
and cyber and physical threats

The equally critical need to deploy information
technology to boost the systems’ efficiency,
effectiveness, and resilience; accommodate the surge
of new technologies and devices; and respond to
customer demand for more flexible and customized
products

The need to address environmental concerns with an
increasingly clean energy slate

The opportunity to take advantage of burgeoning
supplies of domestic natural gas

In addition, the quest for predictable growth in earnings
may be shifting the focus back to regulated investments
with relatively stable rates of return.
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These drivers are evolving and changing the pattern

of investment across individual companies and the
industry as a whole. The group of electric and gas
utility companies examined in this report generally
project capital spending plans across five segments:
electric transmission and distribution (T&D), generation;
environmental; renewables; and natural gas pipelines,
distribution, and storage.” Electric T&D spending has
dominated the mix in recent years, and will likely grow
further. At the same time, generation investments are
projected to ramp down, while expenditures on natural
gas pipelines, storage, and distribution are slated to
continue to grow. Overall, company projections indicate
that capital expenditures will likely remain substantial,
which is not surprising, since key drivers behind the
spending continue.

So, the question arises whether spending at today's
levels can be sustained. Rapidly rising expenditures

are beginning to boost retail electricity rates, and

while much of the cost is being offset by lower fuel
costs thanks to abundant, moderately priced shale

gas, the specter of potentially rising natural gas prices,
increasing interest rates, higher taxes, or a host of other
possibilities could intervene to alter capital investment
momentum.

*Electric power industry subsectors that do not segment expenditures similarly, such as alternative energy developers and retail
energy providers, were not included in the analysis, since comparisons would not be consistent.
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companies—Iladdering up each year from 2010 to the
present, and projected to remain substantial as the new
decade approaches.

A decade of growth in utility capital spending

In Figure 1, we see the aggregate capital spending for a
representative group of publicly traded electric and gas

Figure 1. Capex breakdown by category for 47 investor-owned electric and gas utilities—Historical
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Source: RRA and SNL Energy, Deloitte analysis. RRA and SNL Energy are offerings of S&P Global Market Intelligence.

Methodology - The data shown in Figures 1 and 2
is based on SNL Energy’s RRA Index of the largest
publicly traded US electric and gas companies,
including regulated, merchant, and hybrid
enterprises. This includes electric companies with
more than 400,000 customers and gas companies
with more than 900,000. The resulting universe of

47 companies covers roughly 89% of the current
total market capitalization of the 84 companies in
these categories.

Most of the companies segment their capital
expenditures by category in projections and in
estimates for the current year, but do not do so
when reporting final expenditures at yearend.

Therefore, to derive the historical segmentation in
Figures 1 and 2, we extrapolated the companies'
projected breakdowns across the final amount
expended. This may not be an exact reflection of
historical spending, but it is likely a strong indicator.
In addition, periodic changes to the index occur as
companies are added or subtracted due to
restructuring; consequently, historical comparisons
are not exact.

Finally, some companies began projecting
environmental and renewable expenditures
separately in 2012. For others, and for all
companies before 2012, these expenditures are
typically included in the generation category.




In the breakdown by percentage of total spending
shown in Figure 2, we see a rising proportion of

spending on electric T&D and natural gas infrastructure.

Drivers behind this are discussed in the following
sections, but one point to note is that investments

in both of these segments are usually regulated, and
electric and gas companies appear to be pivoting
strategically toward regulated investments. According
to Edison Electric Institute (EEI), the trade association
for investor-owned electric utilities, from 2002-2014 its
members moved from a balance sheet that was roughly
60 percent regulated to one that is closer to 75 percent
regulated.?
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Transmission and distribution spending takes
center stage as utilities upgrade infrastructure

T&D, the top spending category, accounted for nearly
43 percent of annual capital expenditures from 2008-
2015, and reached about $42 billion in 2015. Company
projections indicate that share will likely rise to 47
percent in 2017 and 2018 (see Figure 2).# Likewise, EEI
recently reported their member companies’ spending
on T&D “is expected to increase steadily in relative
importance over the next few years.” And this is despite
slow electricity demand (load) growth, with a compound
annual growth rate of just 0.9 percent projected for the
US from 2015-2040.°

Figure 2. Capex breakdown by category for 47 investor-owned electric and gas utilities—Historical and

projected (2008-2018E)
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The T&D category of spending includes both physical
upgrades of infrastructure, as well as the application

of “smart” technology to make the electric grid more
efficient, reliable, and responsive—and to pave the way
for two-way power flows from an expanding array of
distributed energy resources. The discussion below
details drivers and recent expenditures in transmission,
distribution, and grid modernization, all of which fall
under T&D.

* Transmission
Transmission expenditures reported to the Federal
Energy Regulatory Commission (FERC) by investor-
owned utilities, transmission companies, and
generation/transmission companies nearly tripled
in the last decade, increasing from $5.8 billion
annually in 2006 to about $15.9 billion in 2015, as

illustrated in Figure 3.7 Towers, poles, fixtures, and
overhead conductors were some of the largest and
fastest growing categories of investment during the
period, combined with a hefty chunk of spending
on substations and related equipment. Investment
is driven by the need to boost grid reliability,
resiliency, and security; harden structures against
severe weather or physical attack; replace aging
infrastructure; reduce grid congestion; integrate
renewable energy resources; adjust to regional shifts
in electricity demand; and enable system flexibility
to accommodate distributed resources. In addition,
transmission system expenditures are rising in
tandem with construction labor and raw materials
costs.®

Figure 3. Major electric utility transmission spending by category (2006-2015)
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Source: SNL Energy, FERC Form 1. SNL Energy is an offering of S&P Global Market Intelligence.



Also bolstering transmission system investments are
the favorable incentive-based rate treatments that
FERC implemented under the Energy Policy Act of 2005,
providing utility and transmission companies with more
attractive rates of return on equity and a smoother
avenue to recover investments in the transmission
infrastructure.’ This provision was sparked by the
electric power blackout of August 2003 that rolled from
the Midwest to the Eastern US, lasting up to four days
and causing several billion dollars in economic losses."”

* Distribution
The system of substations, transformers, poles, and
wires that reduces voltage and carries electricity to

From growth to modernization | The changing capital focus of the US utility sector

households, factories, schools, and businesses has
attracted even more substantial levels of investment,
and is increasingly the primary focus of electric
companies. Distribution expenditures reported to
FERC by investor-owned electric utilities, diversified
utilities, and wholesale generation/transmission
companies increased 42 percent over ten years, from
$15.5 billion in 2006 to nearly $22 billion in 2015 (see
Figure 4). Once again, the most popular and fastest
growing categories of expenditures were poles and
fixtures, overhead conductors and station equipment.

Figure 4. Major electric utility distribution spending by category* 2006-2015
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*FERC Form 1 is a comprehensive financial and operating report submitted for electric rate regulation and financial audits,

filed by "major electric utilities," defined as having: (1) one million megawatt hours or more; (2) 100 megawatt hours of annual
sales for resale; (3) 500 megawatt hours of annual power exchange delivered; or (4) 500 megawatt hours of annual wheeling for
others (deliveries plus losses). http://www.ferc.gov/docs-filing/forms/form-1/data.asp
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and strengthening poles and lines; and burying lines
when circumstances, and funding, permit. Adding
transmission lines is another step utilities are taking to
increase flexibility and resilience, as is deployment of
smart grid technology, detailed further below.

* Grid modernization

Much of this spending aims to harden the system
against outages from calamitous weather events like

hurricanes, blizzards, tornadoes, ice storms, and floods.

Lawrence Berkeley National Laboratory and Stanford
University researchers say you're not imagining it if
you think the US electric grid has been impacted by
increasingly severe weather events in recent years.
Outages have lasted longer on average, and there's a
distinct correlation with adverse weather events."

The ability to recover quickly from outages is called
“resiliency,” and has become a key focus area for the
electric power industry. Regulators are targeting
the same goal, and several state public utility

commissions have issued rulings designed to encourage

strengthening the distribution infrastructure, where
about 90 percent of outages occur.”” There are many
ways to boost resiliency—such as reinforcing and
elevating substations in low-lying areas; upgrading

Utilities are investing in smart grid technologies to
enhance resiliency, improve operating efficiency,

and prepare for the growing influx of distributed
energy resources (DER) on the grid, such as rooftop
solar, battery storage, electric vehicles, microgrids,
and demand response applications. These “grid
modernization” initiatives will enhance flexibility and
responsiveness, which are key to operating in the new
world of two-way power flows, intermittent renewable
power sources, and a growing array of new products
and services.

Deployment and integration of smart grid devices,
components, and systems is advancing in three
phases, reflected in the spending categories
represented in Figure 5, and discussed further in
Deloitte’s “The power is on: How IoT technology is
driving energy innovation.” They are:

- Resilience - Utilities are deploying smart meters
and networked sensors and control devices to
gather data, improve resilience, and monitor and
control new distributed energy resources (DER).

For example, smart meters at customer sites allow
utilities to detect outages and expedite restoration
of service. Smart inverters installed with rooftop
solar systems can help utilities balance and integrate
intermittent solar output with other grid resources.

- Enablement - Utilities are using platforms, such
as advanced distribution management systems
(ADMS), to aggregate and analyze the data gathered
through smart devices and actively manage and
control resources. One goal is a “self-healing grid,”
which can automatically respond to system faults
by rerouting power through automated feeder
switches or dispatching DERs to reduce the number
of customers affected by outages.



- Optimization - In this phase, utilities and other
stakeholders will be able to use the data and
insights generated in the enablement phase to make
informed business decisions that optimize the use of
DERs across the system. For example, utilities could
use a feeder-level profitability assessment tool to
evaluate which grid investments would be profitable
and which are better left for the market to satisfy.
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Grid modernization got a boost from $4 billion in Smart
Grid Investment Grants (SGIG) under the American
Recovery and Reinvestment Act of 2009 (the Stimulus
Act) which, combined with industry spending, led to
nearly $8 billion in related projects." Nearly half of the
funding went to advanced metering infrastructure,
another $2 billion was invested in the distribution grid,
and the rest in customer systems and transmission
projects. More recently, the US Department of Energy

Figure 5. US smart grid spending by segment ($ billion)
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allocated $220 million in grid modernization funding
through the Smart Grid Interoperability Panel (SGIP) to
support research and development in advanced storage
systems, clean energy integration, standards and test
procedures, and other key areas.”” At the same time,
utility commissions in at least ten states have begun
investigating the paths to grid modernization and some,
like California, have ordered their state’s utilities to
prepare distribution grids for increased penetration

of distributed resources.'® New York, through its
“Reforming the Energy Vision” regulatory program, is
encouraging utilities to make DER integration a central
focus.”

Despite these initiatives, much remains to be done.
While nearly 65 million smart meters were installed
nationwide by the end of 2015, it still represented less
than 40 percent of US electricity customers.'® According
to an industry executive, the industry is “sorely behind
the curve” in managing the enormous amounts of data
required to optimize the modern distribution system."”
About $17 to $24 billion per year would be needed

to fully deploy smart grid technologies through 2030,
according to the Electric Power Research Institute (EPRI),
but benefits would far outweigh costs.?® That amount
far exceeds current spending (Figure 5), so it's clear
that more funding and state initiatives combined with
regulatory incentives or mandates would be required to
drive such investment.

Generation spending poised to moderate
after active period of fuel switching

Generation was the second largest category of spending
from 2008-2015. This category originally comprised new
utility-scale generating capacity of all types, including
renewables, as well as upgrades and retrofits to existing
plants, often to comply with environmental mandates.
However, by 2012, as environmental rulings and
renewable requirements ramped up, many companies
began reporting “environmental” and “renewable”
spending separately. Other companies continued to
group them together, so we'll start by taking a look at
spending trends for all three combined.

The generation category by itself peaked at $32 billion
in 2009, or about 48 percent of capital expenditures
for the group (see Figures 1 and 2). In 2012, when you
combine generation, environmental and renewable
spending, the total spiked to $41.3 billion, and it's
expected to climb nearly that high again in 2016, with
current estimates totaling $39.7 billion.”!

What's been driving generation spending? As previously
noted, it's not due to rising consumption—although
with US migration to Sun Belt cities in the South and
West resuming after a recessionary lull, there may be
some regional requirements for new generation.?

On the whole, however, generation spending is being
driven largely by fuel-switching from coal to natural gas
and the movement toward a cleaner generation slate.
In recent years, low-priced, abundant shale gas and
multiple environmental mandates combined to render
a large number of aging coal plants uneconomic and
ripe for retirement. At the height of this trend in 2015,
about 14 GW of coal generating capacity was retired, as
the industry faced a market awash with cheap natural
gas and a compliance deadline for the Environmental
Protection Agency'’s (EPA) much-litigated Mercury

and Air Toxics Standard (MATS).? This far exceeds the

4 GW of coal capacity retired in 2014, and the 7 GW
slated to close in 2016. In fact, the total amount of coal
capacity marked for retirement from 2016-2020 is more



than 17 GW, plus about 12 GW of other generating
capacity, primarily older, gas-fired plants.?* Many other
non-compliant coal plants have been retrofitted with
emissions control equipment during the period, or
converted to burn natural gas, biomass, or other fuels.

To replace this retiring capacity, the industry has
overwhelmingly chosen natural gas and renewables.
Much has been written about growing supplies of low-
priced gas spiking a wave of natural gas-fired generation
build, and the evidence of that is clear in Figure 6. The
other big story, also illustrated in Figure 6, is new wind
and solar capacity, which have been built not only to
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meet environmental mandates, but also to achieve state
Renewable Portfolio Standards (RPS), take advantage of
tax credits and declining technology costs, and diversify
the generation portfolio. While companies are building
new nuclear plants in some areas of the country, in
other areas existing nuclear plants are being pressured
by prices below the break-even point in competitive
power capacity markets, largely due to low natural

gas prices.” EIA calculates the levelized cost of energy
(LCOE) for an advanced nuclear power plant entering
service in 2022 at $95.2/MWh, while an advanced
combined cycle natural gas plant would be $72.6/
MWh.2¢

Figure 6. New generating capacity by fuel 2011-2015 (GW)
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For the past decade, in addition to building new plants,
electric power companies have also acquired more
renewable and natural gas generation assets than

any other fuel types, as illustrated in Figure 7. After
2008, the number of gas and coal asset deals began

to decline, while by 2011, wind and solar deals were
gathering momentum. Some companies include these
types of asset purchases in capital expenditure totals,

while others do not. Electric companies also acquire
electricity from wind and solar plants through power
purchase agreements, which are not included in capital
expenditures. Beyond generation, electric power
companies acquired a number of other assets during
the decade, most notably electric and natural gas
transmission, distribution and production assets.?’

Figure 7. US electric company generation asset deals 2006-2015

(number of deals)

Mixed
Wind Solar Gas Coal Biomass fuel Water Other* Total
types
2006 16 1 32 6 9 10 3 6 83
2007 18 0 27 4 9 6 2 4 70
2008 16 1 25 6 9 4 6 3 70
2009 15 5 12 4 7 5 3 2 53
2010 " 9 1 2 7 3 4 3 50
20M 24 14 19 1 3 0 2 1 64
2012 22 12 14 2 3 3 3 1 60
2013 27 26 8 0 7 0 6 0 74
2014 24 29 1 2 2 5 1 3 77
2015 23 56 14 4 2 2 1 6 108
Total 196 153 173 31 58 38 31 29 709

Source: SNL Energy, includes all deals in the SNL database that involve electric power companies acquiring generation assets
*QOther includes geothermal (12), nuclear (10) and oil (7). SNL Energy is an offering of S&P Global Market Intelligence.
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For the near term outlook, projections from the group
of companies reflected in Figure 1 show generation
spending peaking in 2016 at nearly $40 billion, including
$4 billion for environmental compliance and about $7
billion for renewables, and tapering down to about

$26 billion by 2018 for the three combined categories.
Planned capacity additions for the 2016-2020 period
for companies both within and outside the group

of companies examined here is currently about 57
percent higher than actual capacity additions during the
previous five years (2011-2015), at 163 GW compared to
104 GW.?8 But experience shows that planned capacity
is not always completed. Figures 8 and 9 suggest the
generation slate will continue to emphasize natural

Figure 8. Planned generating capacity 2016-2020 (GW)
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gas and renewable capacity. In fact, from 2016-2020,
the announced project pipeline indicates companies
plan to place in service about 95.5 GW ($98.9 billion) of
natural-gas fired generation, more than double the 42.8
GW added in the previous five years. Another 44.1 GW
of wind power ($90.9 billion) is indicated, compared with
34.3 GW added in the previous five years. And the data
suggests 15.6 GW of solar power ($37.5 billion) will be
added, compared to 13.2 GW from 2011-2015. Plans also
include about 3.8 GW of other renewables ($12.6 billion)
and 5.1 GW of other non-renewables ($1.2 billion). In
addition, 5.6 GW ($36.9 billion) of nuclear capacity under
construction is expected to begin service in 2019-2020.
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collected for companies within and outside the 47 company universe that are > 1 MW and will put at least 50% of their output on the grid.
Projections from other industry sources may vary significantly, as some may include smaller plants or plants that have not been publicly
announced yet. *2016 data includes only projects in advanced development and under construction, while 2017-2020 data also includes
announced projects and projects in early development.
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Figure 9. Planned generating capacity 2016-2020, project cost ($ Billion)
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those costs may have been spent in a different year. In addition, these data cover a larger company universe and
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Source: SNL Energy. SNL Energy is an offering of S&P Global Market Intelligence.

These sums are fairly substantial, especially given the
long-term sluggish outlook for US electricity demand
growth. There are still some environmental mandates
that will require hefty spending, as discussed below,
and several states have either not yet reached or have
increased their renewable portfolio standards (RPS).
But with moderating demand growth, an increasing
slate of alternatives to large centralized generation
assets, growing uncertainty about the long term value
of those assets, and additional scrutiny from regulators
and consumers, some companies are considering
alternatives to large scale centralized generation in their
future generation portfolios.

There is a widening array of choices for utilities seeking
to serve additional load or replace lost capacity without
investing in centralized power plants, and several
companies are exploring them. Faced with uncertainty
around the long term return on investment from high
ticket power plants in a world of flat demand growth
and increasing supplies from customer-generated and
other alternative sources, some are choosing to delay

12

or defer new build. Instead, they are beefing up demand
response and energy efficiency programs, deploying
electricity storage and other distributed energy
resources, or adding transmission to access resources
from other regions. In the regulatory sphere, many state
utility commissions require utilities to file Integrated
Resource Plans for meeting forecast consumption and
peak demand levels, and some specify a list of supply
side and demand side resources utilities must consider.

The New York Public Service Commission (PSC) has
taken it a step further. Under its “Reforming the Energy
Vision” (REV) regulatory program, the NY PSC is requiring
utilities to develop retail markets for solar, wind, fuel
cells, battery storage, and other advanced energy
services. REV's new rules still allow utilities to get paid
under traditional cost-of-service regulation for building
new infrastructure, but now they can also get earnings
from “"achieving alternatives that cut capital spending
and provide a definitive consumer benefit via market-
facing platform activities and transitional outcome-
based performance measures.”?’



Initiatives like these may gradually change the pattern
of utility investments. In the meantime, there are still
some strong drivers for Environmental and Renewable
spending over the next few years, as follows.

Environmental spending to drop slightly, but
further regulation is expected

In the years leading up to 2015, electric power industry
spending on compliance with environmental mandates
rose as the industry prepared to meet the EPA's Mercury
and Air Toxics Standard (MATS), a rule that aims to
reduce power plant emissions of mercury, arsenic, and
other metals under amendments to the 1990 Clean Air
Act.>? Although the courts remanded MATS to the EPA
for revision in June 2015, the regulation is still being
enforced and electric companies have invested billions
to comply.?" In another move to enforce the Clean Air
Act, the EPA issued the Clean Power Plan (CPP)in 2015,
with the goal to reduce power sector greenhouse

gas emissions by 32 percent below 2005 levels by
2030.*? The CPP was stayed by the Supreme Courtin
February 2016 and may be in litigation for some time,
but it is nevertheless spurring additional plans and
investment in the transition to a cleaner generation
fleet, which much of the industry sees as “writing on
the wall” regardless of the outcome of the case. Other
environmental regulations that may require long-term
capital investments include rules addressing coal
combustion residuals, effluent limitation guidelines, and
cooling water intake structures.>

Renewable spending projected to ease, though
several drivers continue to support it

According to EEl, the electric power industry has built
virtually all of the wind, geothermal, and hydropower
generation capacity in the US today, as well as about
60 percent of the solar power capacity, and is spending
about $9 billion per year on renewable energy.® The $9
billion figure may be higher than the capex breakdowns
cited in this report because not all companies report
renewables spending separately and the reporting
universe differs. There are a number of drivers for
sustained high investment in renewables.

A primary driver is RPS goals and mandates. Currently
37 states, four US territories, and the District of
Columbia have RPS or voluntary goals that require a
certain percentage of electricity sold by utilities be from
renewable sources by a target date.® The target years
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range from 2015 to 2045 and renewable percentage
goals vary widely. Some of the most ambitious are
California’s mandate to reach 50 percent by 2030,
Vermont's goal to reach 75 percent by 2032, and
Hawaii's target of 100 percent by 2045.3¢

Other drivers of electric industry renewable
investment include tax incentives, declining costs of
wind and solar power, increasing customer demand
for renewables, generation portfolio diversification,
price transparency, and anticipation of additional
environmental regulation, especially the Clean Power
Plan (CPP). On the tax front, under the December
2015 omnibus spending bill, the federal 30 percent
Investment Tax credit (ITC) for solar was extended for
projects beginning construction before December
2019, gradually stepping down to 10 percent for
those beginning after 2021. The wind Production Tax
Credit (PTC) was extended through 2019, with annual
phasedowns beginning in 2017.3” In addition, the costs
of building both utility-scale wind and solar power
plants declined about 60 percent from 2010-2015.38

Further, electric utilities are responding to their
customers' growing interest in electricity from
renewable sources. In Deloitte’s sixth annual nationwide
study of energy customer perspectives, the Deloitte
Resources 2016 Study, 56 percent of consumers surveyed
rated the statement “Utilize clean energy sources

13
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to be better stewards of the environment for future
generations” as one of the top three energy issues most
important to them.*® For electric companies, wind and
solar power provide an increasingly attractive option

to diversify their generation slates to avoid reliance on
just one or two energy sources that may be susceptible
to fuel price volatility or supply disruptions. In addition,
companies that build renewable generation know they
can often sell the power to other utilities at higher
prices than fossil fuel-generated power, since many
utilities have requirements to purchase electricity from
renewable sources to meet state RPS.4°

Finally, if the Clean Power Plan emerges from litigation
and is implemented, the North American Electric
Reliability Corporation (NERC) estimates it could spark
an additional 10-20 GW of wind and solar capacity by
2030 on top of the 100-110 GW of renewable capacity
additions already projected for the period.”!

Natural gas infrastructure spending grows amidst
opportunities across the value chain

Investment in natural gas pipelines, storage and
distribution has been the fastest growing spending

Figure 10. US natural gas production from 2008-2015
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nearly $24 billion in 2016. As a share of total spending,
it's projected to comprise an estimated 21-22 percent

in 2016-2018, compared to 9 percent in 2008 for the
group of companies tracked in this report.*> Increased
spending is driven by opportunities across the gas value
chain. Electric companies are investing in abundant
shale gas reserves, wells, and midstream infrastructure
to take advantage of growth, lock in lower-priced fuel,
and ensure local pipeline capacity will afford access to
supplies for the burgeoning fleet of gas-fired power
plants. Natural gas supplies are abundant, but regional
gas pipeline capacity constraints in New England and
New York have contributed to sharp electricity price
hikes during peak demand periods in recent winters.*?
US natural gas production increased 36 percent from
2008-2015, as illustrated in Figure 10. During this period,
US natural-gas-fired power generation rose by more
than 30 percent, and exceeded coal-fired generation

on a monthly basis for the first time in April 2015.# Coal
and natural gas each provided about one third of all

US electricity generation in 2015, and the EIA forecasts
that natural gas-fired generation will surpass coal-fired
generation on an annual basis for the first time in 2016.%°
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At the same time, electric and gas companies are
upgrading and expanding the country’s aging gas
distribution infrastructure to serve new facilities,
address safety considerations, and comply with state
and federal regulations. According to American Gas
Association CEO Dave McCurdy, the gas industry is
spending $22 billion annually to help enhance the safety
of natural gas distribution and transmission systems.“
Another driving factor is that these investments in
natural gas transmission and distribution are a source of
relatively stable, regulated returns for utility companies.

Further investment in the gas space is also reflected in
the recent spate of electric power company mergers
with gas utilities, such as the Southern Company/

AGL Resources, Duke Energy/Piedmont Natural Gas,

and Dominion Resources/Questar Corporation deals.
Transactions like these are driven by efforts to ensure
gas supply, lock in lower gas prices, provide stable
revenue opportunities as electric power demand growth
moderates, and capitalize on the move to a cleaner
power generation slate.
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Are current spending levels sustainable?

Electric and gas industry capital expenditures for this
group of companies nearly doubled over the decade
from 2006-2015, rising from $52 billion to $99 billion.
What's more, spending is estimated to reach an
unprecedented $115 billion this year, and even though
projections show it moderating slightly in 2017-2018,
the amounts are still substantial. In addition, analysts
note that current year forecasts are sometimes
overestimated, while expenditures for two years out
are often underestimated.*”’ There are a number of
drivers for continued high spending levels, as previously
discussed, so it would not be surprising if 2017-2018
spending rose above the amounts in Figure 11.

How long can these spending levels continue? The
answer depends partly on whether the costs are passed
on to customers through rate increases. As Figure 12
shows, state utility commissions decided 953 cases
involving the amount of revenue regulated electric and
gas utilities are permitted to collect from ratepayers in

Figure 11. Total capital expenditures for 47 company universe, historical and forecast
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Figure 12. Electric and gas base rate changes 2006-2015*

Electric base rate

Number of electric

Gas Base rate

Number of gas rate

changes ($M) rate cases changes ($M) cases

2006 1,3181 39 392.5 23
2007 1,405.7 43 645.4 43
2008 2,823.3 44 700.1 40
2009 41916 58 483.9 36
2010 4922.4 78 776.8 50
2011 2,595.2 57 367 31

2012 3,080.6 71 263.8 41

2013 3,326.5 63 4951 39
2014 2,053.9 51 529 50
2015 1,887.0 56 487.6 40
Total 27,604.3 560 5141.2 393

Source: RRA and SNL Energy. SNL Energy is an offering of S&P Global Market Intelligence. Includes data for the largest investor-owned/privately
held electric and gas utilities in the US, excluding municipals, cooperatives, and government owned power authorities; tracks only cases in which
the company has requested a rate change of at least $5 million or a rate change of at least $3 million was authorized.

* Base rate changes are the aggregated revenue requirements from regulatory rulings in general rate cases each year, excluding rate changes
from adjustment clauses (which may include fuel and purchased power costs) or rider mechanisms.

the decade from 2006 to 2015, which resulted in close
to $33 billion in additional revenue requirements over
the ten year period, including almost $28 billion for
electricity customers.

Electric and gas utilities began to file more rate cases
in 2007, after a decade of low activity due in part to
restructuring-related rate freezes and falling interest
rates.*® By 2007, most of the rate freezes had expired
and companies began planning for the substantial new
investment required to upgrade infrastructure and
comply with environmental regulations in a period of
uncertain demand growth. Rate case activity peaked
in 2010, with 128 cases decided and $5.7 billion in
base rate increases (Figure 12), and it has remained
substantial since then.

But customers may not have felt the full impact of these
rate increases so far, because just as electric utilities’
capital spending programs were beginning to ramp up
in 2008-2011, something else was happening: shale gas
production was rising fast, and natural gas prices were
falling sharply. In fact, the effect of electric utility rate

16

increases on customer bills has been softened in many
cases by declining gas prices, which utilities have passed
through as fuel rate decreases, sometimes offsetting
electric rate increases. Low natural gas prices were

the key driver behind 27 to 37 percent reductions in
on-peak wholesale electricity prices at major US trading
hubs in 2015, and even steeper declines in 2016.% In
fact, electricity prices have fallen so sharply that they are
now about one third of a typical residential electric bill,
down from about half eight years ago.>°

However, despite lower wholesale gas and electricity
prices, high capital expenditures and resulting rate
increases have pushed overall electric bills up nearly 22
percent for residential customers over the last ten years,
and about 12 percent for commercial and industrial
customers (see Figure 13). Notably, after adjusting

for inflation, the price changes amount to about a 4
percent increase for residential customers, and an
effective decrease of nearly 6 percent for commercial
and industrial customers, since rate increases in those
segments have been outpaced by inflation.
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Figure 13. US retail electricity price increases from 2006 to 2015

Average US retail 2006 2015 10-year Inflation- 10-year change Inflation-
price of electricity Cts/kwh Cts/kwh change adjusted inflation- adjusted
% 2006 price adjusted 10-yr change
in 2015* Cts/kwh %
Cts/kwh
Residential 10.4 12.67 21.8% 12.23 0.44 4.2%
Commercial 9.46 10.59 11.9% 11.12 -0.53 -5.6%
Industrial 6.16 6.89 11.9% 7.24 -0.35 -5.7%
Transportation 9.54 1017 6.6% 11.22 -1.05 -11.0%
TOTAL all sectors 8.9 10.42 17.1% 10.46 -0.04 -0.4%

Source: EIA electricity data browser®'

*Calculated using US Bureau of Labor Statistics inflation calculator at http://www.bls.gov/data/inflation_calculator.htm

So, while consumers are beginning to see the effects of
high capital spending in their electric bills, the full price
impact of the industry’s expansive capital program
may not have been felt so far. Critical upgrades to the
electric and gas transmission and distribution systems,
grid modernization, and the move to lower emission
generation sources are being partially funded thanks
to low natural gas prices. Capital spending programs
have also been aided by sustained low interest rates,
bonus depreciation rules, and the fact that tax rates for
dividends have not increased. But any of these factors
can and may change over time, which could have a
dampening effect on capital expenditures.

Take natural gas prices. The average May 2016 Henry
Hub spot natural gas price was $1.92 per MMBTU,

down 85 percent from its June 2008 peak of $12.69 per
MMBTU. Deloitte MarketPoint sees the price firming at
about a 7 percent compound annual growth rate (CAGR)
from 2016 to 2020, approaching $4.00 to $4.25 per
MMBTU by 2020 (see Figure 14). If fuel costs rise, the
increase will be passed through to electricity customers,
and rising retail electricity bills could prompt regulators
to consider all options at their disposal rather than only
rate increases. Rising customer electricity bills can also
make electric utilities more vulnerable to competition,
like rooftop solar and electricity storage providers.
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Figure 14. US Spot Natural Gas Prices at Henry Hub
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In addition, interest rates are still relatively low historically (see Figure 15), but they may rise over
time. This could act as a drag on investment as debt-financing becomes more costly.

Figure 15. Interest rate on 10-year T-note
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Source: Board of Governors of the Federal Reserve System, FRED, 10-Year Treasury Constant Maturity Rate
https://research.stlouisfed.org/fred2/graph/?s%5B1%5D%5Bid%5D=DGS10

18



Another factor that could change and adversely impact
the capital investment outlook is tax reform. For
example, bonus depreciation, which allows taxpayers
including investor-owned utilities (I0Us) to further
accelerate depreciation deductions for properties
they acquire or build such as generation, transmission,
and distribution assets, was extended in December
2015 through 2019.%? By allowing faster depreciation
of assets, bonus depreciation reduces taxable income
and can increase cash flow, which may help fund
additional investment. However, as bonus depreciation
phases down from 50 percent to 30 percent in the
coming years, it could slow investment. At the same
time, the policy is a double-edged sword for regulated
utilities because it does not always increase cash flow.
Faster depreciation and the resulting lower taxes may
reduce a utility’s rate base, which could decrease
revenue requirements. The availability of bonus
depreciation since 2008 has resulted in some I0Us
experiencing net operating losses (NOLs) and being
unable to immediately realize these tax benefits.

In addition, the utility industry has lobbied consistently
against an increase in dividend tax rates, but if a future
tax reform plan ever succeeds at targeting dividends,
it could reduce investor interest in the traditionally
high dividend utility sector, potentially increasing cost
of capital and dampening utility expenditures. Other
proposals related to comprehensive tax reform would
reduce the corporate income tax rate and repeal
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accelerated tax depreciation. Such a combination of tax
changes would also affect availability of cash as well as
rate base and could impact capital investments.

In sum, the sustained trend of historically high capital
expenditures in the electric and gas industry depends
on a variety of economic and political factors, which will
likely change over time.
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Conclusion

The last decade’s doubling of capital expenditures

has helped accomplish some critical upgrades to the

US electric and natural gas infrastructure. Itis already
beginning to make the electric grid more reliable,
resilient, flexible, and clean. Similarly, gas infrastructure
investment is enhancing pipeline safety, bringing new
shale supplies to market and sharply reducing natural
gas and electricity commodity prices for customers.

In several areas of investment, like grid modernization
and upgrading the gas distribution system, there is still

a long way to go and substantial additional investment
will be needed over many years. But most of these
investments will bring future benefits by enabling the
flexible grid of the future, and helping to avoid costly and
potentially tragic disasters such as long-term, large-scale
electricity outages or gas system explosions.

So far, these investments have been partially offset by
lower fuel costs enabled by the shale revolution and
the general downturn in oil and gas prices. Most utility
customers have not seen sharp increases in their bills,
but that could change. Factors such as rising natural
gas prices could increase customer bills and make state
utility commissions less amenable to rate hikes to cover
capital investment programs.
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For electric utilities, it will be important to plan for
multiple scenarios and prioritize investments to ensure
they're investing in assets with long term growth
potential. This can be challenging in a transforming
industry, where new technologies, products, and
competitors emerge regularly. In this environment, large
capital outlays for centralized generation assets may
become less common as regulatory systems evolve and
electric companies consider all of the alternatives.

In the future, both electric and gas utilities will
continue to invest in a safer, more reliable, and
environmentally responsible energy infrastructure,
but they might have to renew their focus on efforts
to keep energy supplies affordable.



Appendix: Exploring company investment
patterns

A closer look at individual company expenditure
profiles and financial metrics helps uncover common
characteristics among companies with similar capital
allocation patterns or companies with the highest levels
of total capital expenditures.

Capital allocation patterns among the top ten
investors (2008-2015)

First, let's take a look at the companies with the highest
levels of investment in the 2008-2015 period, as they
account for nearly half of all expenditures. In Figure

16, the top ten are ranked according to total amount of
capital spent, moving from highest on the left to lowest
on the right.
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What types of companies had the highest capital
expenditures out of the 47 companies profiled in this
report and how do they compare with the rest of the
group?

* The top ten investors were some of the largest
companies in the group, with 2015 revenue averaging
$16.8 billion per company, compared with $7.8 billion
for the whole group

* In the seven years from 2008-2015, these ten
companies invested over $303 billion, nearly half of
the total $631 billion spent by the whole group.

* Type of company - Six of the top ten companies
have merchant unregulated alongside their regulated
operations. The other four have only regulated
operations.

Figure 16. Capital expenditure estimates by company and category for top 10 investors (2008-2015)
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Note: Each bar represents one company, and the colors within the bars signify the estimated percentage of the company's
expenditures that was allocated to the corresponding category during the period.

Source: RRA and SNL Energy and Deloitte analysis. SNL Energy is an offering of S&P Global Market Intelligence. See methodology described
on page 2. Total amounts spent variedsignificantly - this image represents the percentages of total spend for each reporting company.
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* Region - The top ten investors shown in Figure 16 are
primarily located in Southern states (half), while two
are located in the West, two in the Midwest, and one in
the Northeast (according to US census regions).

Return on invested capital (ROIC) - The companies
had an average annual ROIC over the period of 4.9
percent, slightly higher than the average ROIC of 4.6
percent for the whole group. Individual companies’
ROIC ranged from 3.4 to 7.4 percent.

Total shareholder return (TSR) - TSR for the group
over the seven year period averaged 54 percent, which
was significantly less than the larger group average of
98 percent and the midpoint of 99 percent. Among
the top ten investors, TSR varied greatly—from -57 to
127 percent. Three in ten of the companies had a TSR
above 100 percent, while three others had negative
TSR. The midpoint was 75 percent.

* Revenue growth - Average CAGR for revenue for this
group over the seven year period was 1.87 percent,
although it ranged widely, from -2.9 to 8.6 percent
across individual companies. Average CAGR for the
larger group was zero percent.

Bond ratings - Five of the top 10 companies shown in
Figure 16 companies currently have S&P bond ratings
of A-, two have BBB+ ratings and three are rated BBB.
Ratings of A- to BBB+ were typical of the larger group
as well.

|
Capital allocation patterns across the entire

company sample

Moving on to the whole group of 47 companies analyzed
in this report (Figure 17), we'll explore the historical

and projected patterns of spending across companies
and identify common characteristics among groups of
companies with similar spending patterns.

Figure 17. Capital expenditure estimates by company and category (2008-2015)
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Note: Each bar represents one company. There are 43 bars rather than 47 because four companies did not segment expenditures.

Source: RRA and SNL Energy, Deloitte analysis. SNL Energy is an offering of S&P Global Market Intelligence.See methodology description
on page 2. This image represents the percentages of total spend for each reporting company. Total amounts spent varied significantly.

22



From the data illustrated in Figure 17, we can identify
at least three different capital allocation patterns
among the 43 companies that disclosed segmented
expenditures, differentiated by the percentage of the
companies’ total capital expenditures directed into
various categories of investment over the period.
Below are some of the characteristics of companies
within groups that allocated capital primarily to electric
transmission and distribution; generation; and natural
gas infrastructure (see also Figure 18).

Group 1 - Top T&D investors - This group is
comprised of all companies that allocated > 60%
of 2008-2015 capex to electric transmission and
distribution.

e Seven of the 43 companies that segment capital
expenditures allocated more than 60 percent of their
total capital expenditures to T&D.

Company type - They were regulated companies,
including five regulated wires companies and two
wires companies that also own merchant generation.

Region - On a regional basis, these companies were
fairly evenly spread across the country, with two from
the South, two from the West, two from the Northeast,
and one from the Midwest.

ROIC - Average annual ROIC for the seven companies
was 4.4 percent, with a range of 2.2 to 6.1 percent; this
compares with average ROIC of 4.6 percent for the
whole group.

TSR - Average TSR for these companies over the 2008-
2015 period was 89 percent, with a range of 23 to 160
percent. This compares with 98 percent for the whole
group.

Revenue growth - The CAGR for revenue for the
period was -1.2 percent for the group, although
individual companies ranged widely—from -8.4 to 8.6
percent. CAGR for the larger group was zero percent.

Bond ratings - One out of the seven companies has
an S&P bond rating of BBB, while three have ratings of
BBB+.
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|
Group 2 - Top generation investors - This group

is comprised of all companies that allocated > 50% of
2008-2015 capex to the generation, renewable, and
environmental categories combined

Nine of the 43 companies that segment capital
expenditures allocated 51-71 percent of their total
capital expenditures to the combined generation,
renewable, and environmental categories over the
period. (As noted earlier, it is difficult to separate these
categories reliably, since some companies do not
distinguish between them).

Company type - All but one company have both
merchant unregulated and regulated operations; the
other has only regulated.

Region - Five out of nine were from the South, three
from the Midwest and one from the West.

ROIC - Average ROIC for the group over the period
was 4.7 percent, ranging from 3 to 5.3 percent among
the companies, compared with an average 4.6 percent
for the whole group.

TSR - TSR for the group averaged 64 percent; it varied
widely across the companies, from -51 to 145 percent
(compared with 98 percent for the whole group).

Revenue growth - Revenue CAGR for the period
averaged 2.6 percent for these companies, and ranged
from 2.7 to 8.6 percent; significantly higher than the
zero percent average revenue CAGR for the larger
group.

Bond ratings - Three had A- bond ratings, three had
BBB+ and three had BBB ratings from S&P, similar to
the larger group’s ratings.
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Group 3 - Top gas infrastructure investors -

This group is comprised of all companies that allocated
> 60% of 2008-2015 capex to natural gas pipelines,
storage, and distribution.

Eight of the 43 companies that segment capital
expenditures allocated more than 60 percent of
their capital expenditures to natural gas pipelines,
storage, and distribution over the period; six of
these companies focused more than 90 percent of
expenditures on this category.

Company type - This group is primarily comprised

ROIC - The companies’ average ROIC over the period
was 5.2 percent, with individual companies averaging
from 2.5 to 9.3 percent. This is higher than the 4.6
percent average ROIC for the larger group

TSR - TSR for the group averaged 169 percent for the
period, with a range of 39 to 278 percent for individual
companies. This is significantly higher than the 98
percent for the whole group.

Revenue growth - The CAGR for revenue over the
seven year period for this group averaged 2 percent,
with a range of -8 to 5 percent, higher than the zero

of regulated natural gas LDCs, some of which are
currently merging with larger electric and gas

companies.

Region - Five out of eight of the companies are

located in the South, two in the West and one in the

Midwest.

percent average for the larger group.

Bond ratings - This group of companies had higher

bond ratings than the others - one company has
an A+, two are rated A, two A- and three have BBB+

ratings from S&P.

Figure 18. Common company capital allocation profiles

Top T&D spenders

Top generation spenders

Top gas spenders

Company type Mostly regulated wires Mostly integrated utilities Mostly regulated gas LDCs
companies with unregulated merchant
generation and regulated
utilities
Description Companies that invested > Companies that invested > Companies that invested >

60% of 2008-2015 capex in
electric transmission and
distribution

50% of 2008-2015 capex in
the generation, renewable,
and environmental
categories combined

609% of 2008-2015 capex in
natural gas pipelines, storage
and distribution

Number of companies

9

Region Evenly spread across regions  Five out of nine companies Five out of eight companies
are in the South are in the South

ROIC 4.4% 4.7% 5.2%

TSR 89% 64% 169%

Revenue growth 1.2% 2.6% 2%

S&P bond rating

A (1), A-(2), BBB+(3), BBB (1)

A-(3), BBB+(3), BBB(3)

A+ (1), A(2), A- (2), BBB+ (3)
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Figure 19. Projected capital expenditures by company and category (2016-2019)
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Source: RRA and SNL Energy, Deloitte analysis. SNL Energy is an offering of S&P Global Market Intelligence. See methodology described
on page 2. Total amounts spent variedsignificantly - this image represents the percentages of total spend for each reporting company.

Over the next 3-4 years, individual company projections
reveal an increased emphasis on natural gas investment
as a proportion of individual company spending
compared with the 2008-2015 period. This is also

borne out in the projections for overall spending by
segment in Figure 2, where the proportion of spending
for all companies in the natural gas category rises

from 15 percent in 2015 to 25 percent in 2016, and
remains above 20 percent in the following years. These
company projections also show a reduced emphasis on
generation when compared with the recent patterns of
company spending in Figure 17, a factor also seen in the
aggregate spending projections in Figure 2.
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