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“Fire made us human, fossil
fuels made us modern, but now
we need a new fire that makes us
safe, secure, healthy and
durable.”
- Amory Lovins, American physicist and
environmental scientist
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ABSTRACT
This report explores the future of the natural gas industry in the United States as it relates to domestic
energy demand, increased societal expectations for clean energy, changing government regulation,
and new technological developments. By extrapolating historical trends among various forces of
change, a baseline forecast for the future of natural gas in the United States is created. To measure
future natural gas production in the United States, the independent variables projected reflect the
identified forces of change and include the prices of natural gas and alternatives energies, domestic
energy demand, natural gas CO2 emissions, and technological advancements with regards to hydraulic
fracturing. An evaluation of these variables coupled with qualitative analysis regarding public opinion
on environmental issues and possible government regulation predicts a positive, growing future for
natural gas in the United States as total production will continue to rise at a rate of 1.89% per year. As
this report acknowledges the expected future scenario may not occur, it utilizes the Alternative Futures
approach to offer four potential alternative scenarios for the future of the natural gas sector and
identify business implications and opportunities resulting from each scenario. Lastly, this report offers
a model strategic business plan that would allow businesses to thrive under each possible scenario.
This includes investing in natural gas infrastructure over the next decade while continuing to monitor
the development and improvement of and investing in renewable energy technologies.
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EXECUTIVE SUMMARY

Natural gas represents a vital role in the United
States economy. As natural gas is considered a
transitional fuel between coal and renewable
energy, all forms of energy companies will be
affected by the production and consumption
of natural gas in the United States. The current
conversation regarding the potential trade-off
between the economic benefits of natural gas and
cleaner forms of energy has questioned natural gas’
role as a major energy source in the United States.
Thus, this report assesses the future of natural gas
in the U.S.; its central question is as follows:
“What is the future of the natural gas industry in
the United States as it relates to domestic energy
demand, increased societal expectations for clean
energy, changing government regulation, and new
technological developments?”
The answer to this question has many implications
for stakeholders in the natural gas industry,
particularly for energy companies looking to
position themselves for future business success.
Other significant stakeholders in the natural gas
industry include government agencies, which
regulates the energy sector, natural gas pipeline
companies, local citizens impacted by the
negative side effects of fracking, environmental
lobbyists, technology companies at the forefront
of developing more efficient and environmentallyfriendly innovations in the energy sector, and
manufacturers and utilities that depend on natural
gas. An analysis of trends affecting the natural
gas industry indicates an expected future where
natural gas production will increase steadily over
the next decade as it continues to replace coal as
the preferred energy source in the United States.
This is a result of extrapolating several historical
and recent trends—including low natural gas
prices, increasing energy demand, and growth in
new technological advancements with regards
to fracking—into the future. However, decreasing
prices for renewable energy, increasing social
concern regarding climate change, and potential
government regulation present significant obstacles
for natural gas’ future as the dominant energy
source in the United States and should be seen as
possible future constraints on the industry.
Branching from the baseline forecast, this report
utilizes the Alternative Futures method to discuss
four alternative scenarios for the future of the
natural gas industry: the growth (expected),
constraint, transformation, and collapse scenarios.
In the growth scenario, advancements in natural
gas technology and minimal government regulation
allows for the natural gas industry to flourish in the
United States, cementing its place as a bridge fuel
to renewable energy in the future. Domestically,
natural gas completely replaces coal, and,
internationally, the United States becomes the
dominant exporter of natural gas. Environmentally,

the reduction in coal and improvements in
fracking technology that alleviate natural
gas’ environmental impact positions natural
gas as an even cleaner energy source, further
delaying the transition to renewables. In the
constraint scenario, foreign nations begin to
produce natural gas as efficiently as the United
States and reduce the need for United States
LNG imports. In the transformation scenario,
LNG technology becomes much more efficient
and allows for natural gas to be mainly used in
the transportation industry while renewable
energy becomes the main source of electricity,
a transition fueled by the development of a
battery with increased storage capacity. The
improvement in natural gas technology leads
LNG to be employed as a fuel alternative for
personal cars, buses, trains and planes. The
United States also exports significant amounts
of LNG in this scenario, indicating the country
has reached energy independence. In the
collapse scenario, fracking continues to cause
environmental damage and increased public
opposition ensues, leading to a nationwide ban
on fracking and the collapse of the natural gas
industry. Due to increased regulation, renewable
energy makes significant strides and plays an
integral role in the United States economy.

aurore
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As a result of the broad range of possible future
scenarios, companies will need to prepare for
many different outcomes. Although the range of
scenarios are quite distinct, this report presents
both a tailored, strategic plan for each scenario in
addition to a strategic plan that encompasses all
four scenarios.

this scenario to occur. New opportunities arise
in transportation logistics and the development
of new vehicle models to support LNG as a fuel
source, affecting not only energy companies but
auto manufacturers as well. Energy firms should
focus on improving LNG technology and the
efficiency of renewable electricity generation.

For the growth scenario, natural gas companies
will need to invest in fracking technology
developments so the process can be more efficient
and environmentally friendly, allowing government
regulation to remain low. This allows for further
expansion in operations, leading to firm growth and
economic growth throughout the United States.
This allows companies to increasingly invest more
in renewable energy sources, albeit at a smaller
level in comparison to other scenarios.

As renewable energy companies would become
the major players in the energy industry under
the collapse scenario, increased investment
in this area should continue. As the American
culture shifts towards renewables as the United
States enacts strict regulation, there will be a
negative economic impact on natural gas and coal
companies as people become more concerned with
environmental preservation. This could, perhaps,
lead to business opportunities in preserved land,
such as national parks, that could transform the
economies of downtrodden fracking and coal
towns. Natural gas companies should either exit the
market or switch their focus to renewable energy;
this transition would depend on its current position
in investing in renewables alongside natural gas.

The constraint scenario will pose great challeges
for domestic energy firms as they will experience
a large drop in global demand for natural gas
after significant investment in LNG infrastructure,
leading to a moderate contraction of the natural
gas industry. Domestic demand will also decline
as solar energy becomes a more significant source
of electric generation. This will lead to significant
business opportunities relating to the construction
and installation of solar infrastructure. Economic
shocks affecting firms across the country also
occur due to job loss and reduced profits in the gas
industry and in shale-rich areas of the country.
The transformation scenario yields business
opportunities for both renewable energy
companies looking to provide electricity and
natural gas companies focused on LNG technology
for transportation purposes. Significant
developments and heavy investments in wind and
solar electricity will have to be made in order for

6
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In order to be resilient across any of the
aforementioned scenarios, natural gas companies
will need to focus on increasingly diversifying their
position in different energy types, specifically
renewables. The natural gas industry displays
potential for continued growth into the future, yet
this comes with the realization that there currently
is a large focus on renewable energy in the United
States. Throughout the outlined scenarios, natural
gas has the ability to flourish until renewables
begin to take a larger share of the energy market,
highlighting an important reason for natural gas
companies to be very cognisant of their place in the
domestic energy conversation and prepare for an
eventual transition at some point in the future.

INTRODUCTION
The consumption of energy in the United States has changed significantly over the past
century, along with the different energy sources upon which the country relies. These
changes have been driven by multiple factors, including technological advancements,
the discovery of energy resources, energy prices, and social pressures. Throughout the
1800s and early 1900s, coal was considered the main source of energy for the United
States. However, major technological advancements in oil and gas recovery led to
greater supply and lower prices in the mid-1950s and onward. Since then, public concern
with regards to coal’s environmental impact has allowed oil and gas to surpass coal as
the dominant forms of energy in the United States. While natural gas is currently a very
important component of the domestic energy system, a similar transition to renewable
energy sources looms in the not too distant future for the energy sector. As natural
gas’ position as a key energy source in the future is being disputed, it is important to
be cognisant of where natural gas is and will stand in the energy debate, specifically in
the United States. The business implications are substantial as energy companies in
general affect every aspect of business, simply due to their role in electricity generation
and transportation. Natural gas companies affect and are affected by renewable energy
companies and coal companies, in particular. As the rise and decline in any of these
industries may lead to either job loss or gain as well as economic conditions that could
affect the entirety of the United States, the future of the natural gas industry is both
interesting and important to assess.
In order to provide clarity, this report focuses on the past and present of the natural
gas industry as it pertains to natural gas’ economic benefit, environmental concerns,
government regulations, and technological innovations as well as its place in the
discussion of clean energy. This allows for an exploration of future scenarios of natural
gas in the United States and an analysis of implications and strategic business plans for
businesses to position themselves for a range of future outcomes. In order to examine
this, this report attempts to answer the following central research question:
“What is the future of the natural gas industry in the United States as it relates to
domestic energy demand, increased societal expectations for clean energy, changing
government regulation, and new technological developments?”
In order to answer this question, this report will first provide some key terminology,
background, and history on the natural gas industry. Following the background
information is an assessment of the natural gas system is an exploration of the relevant
stakeholders and forces of changes pertaining to the central question. A further
discussion of historical trends with regards to the forces of change will follow as these
forces provide the bedrock for the independent variables that will be projected to create
a baseline forecast. The baseline forecast will demonstrate the combined effects of the
drivers and constraints of change on the dependent variable, the production of natural
gas in the United States. As uncertainties exist in the future of natural gas, this report
presents four alternative scenarios: a growth scenario (which closely resembles the
expected future), constraint scenario, transformation scenario, and collapse scenario.
This leads into an analysis of the potential business opportunities, threats, and ethical
considerations that arise in each scenario and, finally, a discussion of strategic business
plans that prepare businesses for uncertainties.

ANATTA GREY
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TOPIC IN CONTEXT
“What is the future of the natural gas
industry in the United States as it relates
to domestic energy demand, increased
societal expectations for clean energy,
changing government regulation, and new
technological developments?”
In order to address this central question, it is important to consider the natural gas industry’s history
and background, system boundaries, relevant stakeholders and their potential influence on the
future of natural gas, and the forces and constraints of change with regards to natural gas’ future.
As the discussion surrounding natural gas can seem controversial due to differing views on clean
energy, it is important to acknowledge many different experts who may contribute contrasting
views on natural gas and its place as a main energy source in the United States. Thus, this report
references a range of notable experts, from government organizations to think tanks to researchers
and professors, in order to provide a clear understanding of the current situation of the natural gas
industry in the United States and the forces that are impacting it.

Key Terminology
Conventional Extraction: Occurs when natural gas reserves lie within a layer of penetrable ground
beneath rock; natural gas can to be attained through drilling straight down vertically into the earth
Federal Energy Regulatory Commission (FERC): A United States federal agency that is responsible for
monitoring various energy sectors; the main body in charge of regulating the natural gas industry
Horizontal Drilling: Creating horizontal tunnels off of a conventional extraction well in the ground in
order to reach natural gas within various layers of the ground
Hydraulic Fracturing: Also known as “fracking;” occurs when a mixture of sand, water, and chemicals
are injected into a layer of rock at a high pressure, creating cracks in the rock layer that allow the
natural gas to rise to the top of a well and, therefore, be retrieved
Liquefied Natural Gas (LNG): Methane in its liquefied state; allows for easy transport of natural gas
domestically and internationally
Natural Gas: A hydrocarbon-based fossil fuel commonly consisting of methane, butane, and propane
and found in various underground reserves; known for being the “cleanest” of the fossil fuels due to
the relatively low amount of greenhouse gases it releases
8
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AND
HISTORY
Natural Gas Liquids (NGLs): Include heavier hydrocarbons, such as ethane, propane, butane, isobutane,
and pentane, which transform into their liquid state at
surface conditions
Renewable Energy Sources: Include hydropower, geothermal, wind, and solar—all of which are collected
from renewable resources
Shale Gas: Natural gas extracted from shale rock, a
deep sedimentary layer; retrieved through unconventional methods
“The Shale Boom:” A rise in unconventional extraction techniques during the mid-2000s, ultimately
allowing for more drilling to occur on land as opposed
to deep sea drilling; this event is deemed to have propelled the United States to the forefront of the global
energy industry
Unconventional Extraction: Retrieval methods that
require extensive penetration into otherwise impenetrable layers of rock, allowing for access to natural
gas reserves that lie deeper in the ground and would
otherwise not be available for use; methods include

The Various Forms of Natural Gas
Natural gas is a fossil fuel found in various
reserves underground and is known for being
the cleanest burning fuel as it releases the
fewest amount of greenhouse gases (Natural
Geographic Society, 2012). Three common
forms of natural gas used are methane, butane,
and propane, simply differing in the number of
carbon atoms present in their molecules. When
referring to natural gas in its gaseous state, it is
measured in billion cubic feet (BCF) or million
cubic feet (MMcf) (Natural Geographic Society,
2012). Natural gas can also be categorized as as
a natural gas liquid (NGL) or liquefied natural
gas (LNG). NGLs refer to the aforementioned
gases, with the exception of methane, that
transform into their liquid state at surface
conditions as they are “heavier” hydrocarbons.
Since methane remains a gas at surface
conditions, LNG mainly refers to methane in its
liquefied state, allowing for it to be efficiently
transported (Natural Geographic Society, 2012;
EIA, 2017e).
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Extracting Natural Gas
The natural gas industry is split into three distinct segments: upstream, midstream, and downstream.
Natural gas extraction and exploration is often referred to as the “upstream” segment of the process.
Natural gas is found underground, often in deep cracks or the pores of various rocks (PSAC, 2017). Figure
1 depicts the ninety-five largest basins of natural gas known to date, predominantly located in Russia,
Australia, China, the United States, Canada, Eastern Europe, and South America (EIA, 2013b).
Natural gas is extracted from the ground in two different ways: conventional and unconventional drilling.
Conventional extraction occurs when natural gas is trapped in penetrable material beneath a layer of
rock and involves drilling straight down into the ground. Unconventional methods involves extensive
penetration that allows for access to deeper natural gas reserves; this has become more relevant in recent
years due to technological advancements (PSAC, 2017; Natural Geographic Society, 2012).

Figure 1: Map of Basins with Assessed Shale Oil and Shale Gas Formations, As of May 2013.
Source: US Energy Information Administration
Unconventional methods include both hydraulic fracturing (“fracking”) and horizontal drilling. Fracking
occurs when a mixture of sand, water, and chemicals are injected into a layer of rock at a high pressure
to create cracks in the rock layer, allowing the natural gas to rise up the well. Horizontal drilling involves
creating horizontal tunnels off of a conventional vertical well in order to reach the natural gas (PSAC, 2017;
Natural Geographic Society, 2012).
The second segment of the natural gas process is the “midstream” segment, which involves the processing,
storing, and transporting of natural gas and NGLs. Due to the extensive use of pipelines to transport the gas,
natural gas is largely a regional industry, meaning prices are often regional as well. While LNG can allow for
international transport of the gas, this comes with higher costs due to the expensive process of converting
the methane gas into a liquid form.
The final segment of the natural gas process is the “downstream” segment, which consists of refining the
natural gas and marketing the product to consumers (PSAC, 2017; Natural Geographic Society, 2012).
Since many oil companies also engage in natural gas operations, some of the largest and most prominent
producers of natural gas that engage in each segment of the industry outlined above include oil and gas
companies such as ExxonMobil, Royal Dutch Shell, Chevron, and ConocoPhillips (Choudhury, 2017).

10
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Natural Gas Consumption in the United States
The history of natural gas consumption in the United States has increased dramatically over the past
fifty years. Natural gas was first commercialized in the late 1700s when Britain extracted it from coal and
primarily used it to power gas lamps (Natural Gas, 2017). This early form of natural gas was first introduced
in the United States in 1821, by William Hart, who drilled the first natural gas well in Fredonia, New York,
and subsequently became a founder of the Fredonia Gas Light Company, the first natural gas company
in the United States (Natural Gas, 2013a). However, the recovery and refining of natural gas at this time
was not as efficient or environmentally friendly as today due to subsequent technological improvements.
Although the first appearance of advanced techniques in recovering natural gas was seen in 1929, further
improvements in horizontal drilling and fracking during the early 2000s revolutionized this process (refer
to Appendix 1c). Additionally, improvements in transporting natural gas have occurred over time since the
construction of the first major pipeline in 1891 and pipeline systems in the 1920s (Natural Gas, 2013a).
Figure 2 demonstrates how energy consumption in the United States by source has grown exponentially
since the country’s inception. While coal has historically been the dominant power source for electricity
generation, it has lost its market share in the past fifty years due to competitive substitute products and
environmental concerns. While petroleum is the most predominant form of energy in the United States,
it is primarily used in the automotive industry, where natural gas has just recently been introduced (EIA,
2013a). Natural gas is primarily used for electricity generation, but after 1855, when German scientist
Robert Bunsen invented the Bunsen burner, natural gas’ heating potential was realized and continues
to be a major use of natural gas today (Natural Gas, 2013). In the past thirty years, a growing concern for
environmental preservation has led to an increase in renewable energy usage (refer to Appendix 1b for
a detailed progression of the United States energy system). However, renewable energy consumption
continues to pale in comparison to that of fossil fuels (EIA, 2013a).

Figure 2: History of Energy Consumption in the United States (1776-2012) (Quadrillion Btu)
Source: US Energy Information Administration
The Regulation of Natural Gas
Most current regulation of the natural gas industry occurs at the state and local levels. However, it was
determined fairly early that the natural gas industry could not be entirely regulated by the states as
many pipelines crossed state borders and were, therefore, considered interstate commerce. The federal
government did not regulate the natural gas industry until the passing of the Natural Gas Act (NGA)
of 1938, which regulated natural gas prices (Natural Gas, 2013b). Over the years, the industry would
vacillate from being relatively highly regulated to less regulated, depending on what the government
deemed were the needs of the economy (refer to Appendix 1a). Today, the Federal Energy Regulatory
Commission (FERC) is the main body in charge of the industry. Environmental regulations on the industry
did not arrive until recent years under the Obama administration. During this time, several regulations
were passed regarding the natural gas extraction process with a particular focus on limiting the amount
of methane leaked into the environment (refer to Appendix 1a and 1b) (Moody and Dennis, 2016). More
recent discussions during the Trump administration indicate that there is a push to deregulate the
industry in the coming years in what is being described as an effort to aid the economy, yet there have
been recent instances of states, such as New York, halting natural gas pipeline and fracking projects due to
environmental concerns (refer to Appendix 1a) (The Wall Street Journal Editorial Board, 2017).
aurore
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“The Shale Boom”
Perhaps the most recent and influential event to impact this report’s topic has been “The Shale Boom,”
which began during the mid-2000s (Egan, 2017). This event has propelled the United States to the
forefront of the global energy economy. The new unconventional extraction techniques discussed earlier
have allowed for more land drilling as opposed to deep sea drilling (refer to Appendix 1c for details
regarding the evolution of natural gas technology). For example, the Gulf of Mexico accounts for just 15%
of United States oil production, compared with nearly 30% a decade ago (Egan, 2017). The price of natural
gas has dropped dramatically over the last decade as a result of the increased supply (DOE, 2015a).
Controversies in the Future of Natural Gas
There are several controversies surrounding the future of natural gas, although they primarily concern the
environmental damage that fracking is believed to cause. Many environmentalists are therefore opposed
to natural gas, despite its environmental benefits over “dirtier forms” of energy—those that release more
greenhouse gases—such as coal (MIT, 2011; Costello, 2017). As the natural gas industry is very complex, a
more thorough analysis of the natural gas industry follows.

SYSTEM BOUNDARIES
Addressing this report’s central question requires understanding and mapping the natural gas industry’s
system. The natural gas industry in the United States is an elaborate system; in terms of structure,
it is classified as a hybrid between a control-based system and an agent-based system. The natural
gas industry arguably has aspects that resemble a control-based system as it is highly regulated by
government authorities and is dominated by several major energy firms with rigid operating structures.
However, the natural gas industry also demonstrates elements of an agent-based system in that it is largely
dependent upon changing government opinions, societal awareness, and technological innovation.
Therefore, it is truly hybrid in the sense that it is a mix of the two systems, with neither type clearly
dominating the other.
Mapping the natural gas industry’s system boundaries can provide further clarity on this report’s areas of
focus. The Macroenvironmental Boundary for the topic will be the world’s energy needs. Recognizing the
importance of where natural gas falls amongst other sources of energy, it is necessary to assess different
energy sources within the United States, which serve as the Operating Environment Boundary. The
different energy sources include more traditional fossil fuels, such as coal and oil, along with renewable
alternatives, such as wind and solar power. Finally, the Focal Boundary for this report is the natural gas
industry in the United States, with an emphasis on the issues that major energy companies may face under
several future scenarios (Figure 3).
The outlined boundaries frame this report’s discussion of natural gas and prompt the industry’s relevance
to business. The future of natural gas is important to business for several reasons. First, the rise of
the natural gas industry is inversely related to the coal and oil industries. As consumers of natural gas
transition to the cheaper, cleaner energy source, it is believed that fossil fuels like coal and oil will suffer.
It is also believed that natural gas can serve as the bridge to renewables, meaning it can be the source of
energy to which people turn while renewables establish a firmer footing in the United States. However,
some experts believe the mounting threat of climate change will eventually push people to rely more
heavily on renewables (MIT, 2011; DOE, 2015a; Scheyder and Bousso, 2017; Huber, 2017; Gruenig, 2017).
Macroenvironment Boundary:
The World’s Energy Need

Focal Boundary:
The U.S. Natural Gas
Industry
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Figure 3:
System
Boundaries
Operating Environment
Boundary:
Various Energy Sources within
the U. S. (Includes Fossil Fuels
and Renewables)

Some experts believe the rise of natural gas in the short-term could lead to the United States’ energy
independence (An America First Energy Plan, 2017; MIT, 2011; American Petroleum Institute, 2017; EIA,
2017a; DOE, 2017c). The rise of horizontal drilling coupled with the abundance of natural gas could mean
that the United States is essentially sitting on an energy fuel that can display its full potential if increasingly
tapped into in the years to come. Experts also argue that the United States can become a larger net
exporter of energy with the rise of LNG since it is relatively easy to transport to other nations once
converted to liquid form (MIT, 2011; American Petroleum Institute, 2017; EIA, 2017a). These opportunities
all suggest that natural gas has the potential to strengthen the U.S. economy in the years to come, given
that regulation does not hinder its growth.
The potential regulation regarding natural gas largely deals with how the fuel is obtained. Fracking
and horizontal drilling, relatively new methods to obtain natural gas, are both linked to environmental
issues such as water contamination and tremors and may be subject to future regulation. Despite these
concerning side effects, many experts project that the development of new technology will continue to
decrease natural gas’ negative environmental impacts (DOE, 2017a; DOE, 2015b). While new technological
developments may improve the cleanliness of natural gas, improvements in renewable technology may
hinder the ability of natural gas to become the preferred source of energy in the United States (MIT, 2011;
American Petroleum Institute, 2017).
In order to further understand the future of natural gas and the resulting business implications, it is
necessary to assess the relevant stakeholders involved in the industry and the significant forces of change
that could impact this system in the future.

STAKEHOLDERS

The emergence of natural gas as a leading source of energy in the United States heavily affects many
different areas of the economy and society. From large corporations to local consumers, several different
groups can be identified as stakeholders in the industry. Their major points of concern, interest, and level of
influence on the future of natural gas will be addressed and prioritized in this section.
Oil and Gas Companies
The most important stakeholders in the industry are the oil and gas companies responsible for extracting,
refining, and distributing natural gas. These firms are interested in capitalizing on the affordability and
economic opportunity that the industry provides and, therefore, have an interest in seeing production
and efficiency increase while government regulation remains low. This is logical as, oftentimes, they have
invested large amounts of capital in infrastructure and drilling rights and stand to either gain or lose millions
of dollars; maximizing economic benefit is often the only key concern (Valores, 2017). These firms have
relatively high interest along with high influence through lobbying, attempting to minimize their costs
and reduce any legal restrictions on the natural gas industry. However, if their concern shifts to wanting to
appeal to their consumers (assuming they demand more environmentally-conscious businesses), and these
companies work to operate in an eco-friendly manner, they might make less profit in the short-term but will
end up promoting the industry over the long-term (Larkin, 2016).
Government Agencies
Government agencies are largely responsible for regulating the natural gas industry. Most laws regarding
fracking occur at the state and local levels although federal departments such as the Department of Energy,
Environmental Protection Agency, Federal Energy Regulatory Commission, and the Department of the
Interior all have a growing role (Larkin, 2016). These agencies have to balance the needs of citizens from
an economic as well as socially cognizant perspective, while handling the lobbyists and economic interest
of various corporations. As a result, the regulations passed by these agencies will shape the landscape
and profitability of the natural gas industry moving forward. State and local government institutions are
more subject to concern from constituents than federal government agencies, yet heightened influence in
general is found at the federal level (Huber, 2017). As major oil and gas companies operating in the United
States are very large, multinational corporations, they hold large sway in terms of limiting regulatory effects
placed on their industry, especially considering the major infrastructure in place for natural gas operations
in the United States. Thus, it is unlikely that government agencies will make sweeping regulations without
consulting oil and gas companies. While the government maintains relatively high influence as an aggregate,
interest will at best be moderate if there is no incident to cause regulating the natural gas industry to be
of major concern. Since there are significant issues that the federal government needs to address, it is
generally considered safe to assume that matters regarding fracking will only receive a small portion of its
overall agenda (Costello, 2017; Larkin, 2016).
aurore
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Natural Gas Pipeline Companies

Renewable Energy Companies

Pipeline companies have a large interest in
seeing the domestic natural gas industry
succeed (EIA, 2017a). With regards to influence,
they can also leverage lobbyists in Congress,
which companies may utilize more heavily
than others since their businesses are founded
on keeping natural gas as unrestricted as
possible. Overall, they have a very sizeable
interest in seeing the supply of natural gas
increase since more transportation means
more revenue for their businesses. They are
interested in boosting the quantity of LNG
exports as it would increase the amount of
supply traveling through their pipelines before
being exported, but the pipeline companies
would not be involved with the LNG process
beyond that point (EIA, 2017; MIT, 2017;
Costello, 2017; American Petroleum Institute,
2017). Thus, pipeline companies have high
interest and moderate influence.

Perhaps the most interesting stakeholders when
discussing the future of the natural gas industry
are renewable energy companies. It might initially
appear that the interests of renewable energy
firms and oil and gas companies do not align as
they compete in the same market. However, the
two can be viewed as complementary, at least in
the short-run, since many experts view natural
gas can serve as the “bridge” from an oil- and
coal- dependent America to one that functions
primarily on renewable energy sources (MIT, 2017;
Huber, 2017). In other words, the country may turn
to a cleaner fossil fuel while making its transition
to renewables. However, the situation could turn
negative for renewables if natural gas becomes
relied upon too heavily and serves to push the
transition to renewable energy further from
fruition (Inman, 2012). In response to this, firms
responsible for components of renewable energy
may actively work against the expansion of natural
gas. These bodies may also attempt to enact
change through some of the previously mentioned
government agencies in an attempt to constrain
the spread of natural gas and potentially harm the
industry in the future (Huber, 2017). Therefore,
renewable energy companies demonstrate a
relatively high interest in the natural gas industry
with a moderate influence.

Local Residents of Fracking Towns
Perhaps the most directly affected group will
be local residents living near active fracking
wells. There are often various negative
environmental effects that result in areas
where fracking occurs (Costello, 2017). For
example, Oklahoma has experienced a fivefold
increase in earthquakes of magnitude 3.0 or
higher since 2010; some scientists suspect
that wastewater pumped back into old wells
through fracking may be weakening bedrock
and causing these earthquakes. In addition,
the large amount of water required for the
fracking process can burden communities with
scarce water resources (Nunez, 2015). This rise
in environmental impacts has caused many
municipalities to enact stricter environmental
standards for fracking in order to protect
their homes. However, there are conflicting
interests in that local citizens often have an
economic claim in the fracking industry with
regards to the benefits that fracking brings
to many communities (Maykuth, 2017). The
debate surrounding fracking will be a key
area of change to monitor in the future. While
local residents tend to have a high interest in
the matter, their influence only tends to go
so far as the changes their local government
representatives make, evidenced by the small
amount of regulation seen on the state and
federal level (Huber, 2017; Gonzales, 2017).
However, active voices have the ability to sway
government officials, meaning local opinion
on the matter is still an important component
in enacting regulation (Huber, 2017; Gruenig,
2017).
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Natural Gas Technology Companies
Another group of stakeholders includes the
technology companies responsible for producing
the machinery used to extract natural gas. It is
generally in their best interest to produce the
most efficient technology possible since doing
so will satisfy their customers and better their
business overall. They arguably have an interest
in seeing the industry succeed, since there will
be a bigger demand for the equipment needed to
extract natural gas if more companies are doing so.
However, given that there is an opportunity cost
for any time spent working on technology for the
natural gas industry, their interest is not exceedingly
high; they could always complete work for another
industry and move into the renewable energy sector
(MIT, 2011; Costello, 2017). Recent breakthroughs
of these firms for the natural gas industry include
horizontal drilling and other extraction techniques
(DOE, 2017c). If they were to make machinery more
efficient, the extraction process would become
cheaper and more environmentally-friendly. Overall,
the technology firms developing and producing
fracking technologies will continue to play a large
role in the feasibility and profitability of the fracking
industry moving forward (MIT, 2011; Costello, 2017).
While technology companies have large influence
with regard to the industry’s potential, their interest
extends only to the point that natural gas makes
them more profitable over any other industry. Even
with a moderate interest, their wants often align
with that of oil and gas companies, which can be
seen as very positive for the natural gas industry as
a whole.

High Influence
Government
Agencies

Transportation
Companies

Technology
Companies

Storage and
Treatment
Organizations

Residential
Users

Manufacturers and utilities that use natural
gas are another set of stakeholders who are
interested in the success of the natural gas
industry. Given the fact that natural gas is a
relatively cheap energy source, these companies
have an interest in making sure that natural
gas is not in any way hindered (MIT, 2011). If
regulations stay low, then prices for natural
gas should remain inexpensive. Furthermore,
if the technology used to extract natural gas
becomes more efficient, then supply will
increase and reasonably be followed by a drop
in prices (DOE, 2015a; MIT, 2011; Costello, 2017).
Therefore, manufacturers and utilities have a
large interest in seeing the natural gas industry
succeed. With regards to overall influence,
these companies have relatively limited control
since they are dependent on others for how
the natural gas industry takes shape. While it is
true that these companies could have a sizeable
influence if they chose to support another type
of fuel, such as renewables, as an aggregate,
there is no prominent evidence to suggest
such a drastic move is expected to occur at
least within the next decade. These companies
could also yield influence by having lobbyists in
Congress, similar to energy companies, yet on a
comparatively limited level.

Pipeline
Companies

Refineries

Low Interest

Manufacturers and Utilities

Renewable
Energy
Companies

Oil and Gas
Companies

High Interest

Manufacturers
and Utilities
Commercial
Users

Local Citizens

Low Influence
Figure 4: Stakeholders in the Natural Gas Industry

While the stakeholders that have been
discussed are considered to be the key players
in the natural gas industry, there are many
secondary stakeholders in the industry as
well. For example, additional organizations
that benefit from cheap natural gas include
commercial users, residential consumers not
located in fracking towns, storage and treatment
organizations, refineries, transportation
companies, although other forms of energy
typically keep them from being too heavily
dependent on the success of natural gas.
Figure 4 includes a map of the primary and
secondary stakeholders discussed with regards
to their interest and influence regarding the
future of natural gas. These stakeholders and
their relevance will continue to be referenced
throughout the remainder of the report in order
to provide a more thorough understanding of
the future of the industry.
aurore
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FORCES
OF
CHANGE

The future of natural gas will be influenced by
many forces of change, most notably energy
demand, natural gas’ environmental impact,
economic benefit, government policies, public
perception regarding clean energy, and technological improvements.of energy to be used,
hence the trend of natural gas continually
replacing coal in recent years (EIA, 2017a; EIA,

Energy Demand
There has been an increase in domestic energy
demand as a result of the growing United States
population and economic growth. By the year 2050,
the American population is expected to increase
by about 23% (U.S. Census Bureau, 2017). This
growth indicates a sizable increase in the demand
for energy. Although the EIA notes that energy
intensity, the amount of energy used per unit of
economic growth, has been steadily declining,
natural gas has the opportunity to expand in order
to fill the inevitable growing energy need (EIA,
2017e). In 2016, natural gas consumption increased
to 27.5 trillion cubic feet due to an increased
demand in the electric power and industrial sectors
(EIA, 2017a). Furthermore, many Americans are
pushing for cleaner sources of energy to be used,
hence the trend of natural gas continually replacing
coal in recent years (EIA, 2017a; EIA, 2017e).
Climate Change and Clean Energy
A major force supporting the rise of natural gas
as a key energy source is pressure from experts
concerned with climate change. Awareness over
the potential impacts of climate change has led
to an increased focus on reducing greenhouse
gas emissions. While natural gas is, in fact, a fossil
fuel that releases greenhouse gas emissions, it
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is considered to be a cleaner form of energy in
comparison to coal and oil. In fact, natural gas
produces less than half of the carbon dioxide as
coal does during electricity generation (EIA, 2017e).
In response to the potential of natural gas, both
China and Canada have introduced policies that
aim to limit coal for electricity generation in favor
of natural gas (Valores, 2017). For the United States,
utilizing natural gas has allowed it to achieve
the largest decrease in carbon emissions of all
countries in 2016 (EIA, 2017a). Therefore, utilizing
natural gas represents a realistic and effective
way to reduce the amount of carbon dioxide
that humans are releasing into the atmosphere,
which will ideally reduce the rate at which climate
change is occurring. However, many experts still
consider natural gas to be a dirty energy source
due to its emissions and support a transition to
renewable energy (Costello, 2017; Gruenig, 2017).
While a complete transition to renewables would
be positive for the environment, it would be very
harmful for the natural gas industry.

Economic Benefit

Government Involvement

Natural gas is also appealing in comparison to
coal and alternative renewable energy sources
in that it is currently less expensive than these
energy sources; natural gas costs around $64,000
per thousand megawatt hours, compared to
$90,000 per megawatt hour using coal (Seigel,
2017). An analysis conducted by researchers at
the University of Texas Energy Institute finds
that natural gas is one of the cheapest forms of
energy in most regions of the United States (The
University of Texas at Austin Energy Institute,
2016). Experts also believe that it could be
possible for the United States to attain energy
independence in the coming year by reducing the
dependence on crude oil imports from foreign
countries. In addition to cutting on imports,
exporting more energy is a valid possibility in
the future. In the past 5 years, domestic natural
gas exports have risen 55% to over 2.335 million
cubic feet (EIA, 2017e). If the United States were
to become a major supplier of energy to the rest
of the world, this would drastically influence
the future of energy both domestically and
internationally. The economic and environmental
implications have introduced natural gas as
a relatively cheaper, cleaner power source in
comparison to other energy sources.

As mentioned earlier, the environmental damage
behind fracking could hinder the natural gas
industry; regulations are a possible barrier that
natural gas companies need to carefully monitor.
While federal regulation does occur, most natural
gas regulation that inhibits fracking occurs at the
state or local level. When Congress passed the
Energy Policy Act of 2005, fracking was exempted
from regulation under the Safe Drinking Water Act,
leading to a fracking boom (Tiemann and Vann,
2015; The New York Times Editorial Board, 2009).
As the Clean Water Act leaves fracking regulation
mainly under the discretion of states, the Obama
administration made efforts to allow federal
regulation of fracking under the Safe Drinking Water
Act. The U.S. Environmental Protection Agency also
released a study in 2015 highlighting the impacts
from fracking on drinking water resources in the
United States and announced comprehensive steps
to regulate the emission of methane within the
natural gas industry in 2016 (EPA, 2017; EPA, 2016).

In the future, experts anticipate continued
technological development to lower costs
and increase the recovery per well (American
Petroleum Institute, 2017; DOE, 2015a). Experts
also acknowledge that an investment in lowemission technologies “should be actively
pursued to ensure that a mitigation regime can
be sustained in the longer term,” which will be
discussed in more detail later on in this section
(MIT, 2011).

Although this can viewed as a negative for the
natural gas industry, the U.S. government has
ensured its stake in natural gas production
through the Department of Energy’s commitment
to researching the most efficient ways to extract
natural gas reserves. The Department of Energy’s
website emphasizes its dedication to the clean and
safe development of natural gas resources as well
as innovative research projects regarding methane
hydrates and natural gas vehicles (DOE, 2017).
Furthermore, the federal government provides a
fifty cent tax credit for every gallon of natural gas
used for businesses’ transportation fuel in addition
to a 30% credit on alternative vehicle fueling and
home refueling appliances (NGVA, 2015). This
demonstrates government support and is a clear
indicator of natural gas’ potential future as a viable
alternative fuel.
A future driver or constraint
will be the current president’s
administration. Experts agree
that it is unclear how regulation
will unfold in President Trump’s
administration, yet efforts have
been made to harness federal
lands that contain natural
gas resources (Figure 5) and
position the United States as
the “dominant exporter” of
liquid natural gas to utilize
the economic benefits of gas
export infrastructure (Figure 6).
In doing so, the administration
is lifting environmental
regulations on fracking and
pipeline permits (An America
First Energy Plan, 2017; Dyl,
2017; DOE, 2017c).

Figure 5: U.S. Federal Lands that Contain Natural Gas Resoures
Source: The Washington Post
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Figure 6: Graph of U.S. LNG Exports (Million Cubic Feet) (1985 to 2015)
Source: U.S. Energy Information Administration
On the state and local level, there have been efforts
to curb fracking and pipeline construction. Perhaps
most notably, New York Governor Andrew Cuomo
banned fracking in New York and, more recently,
blocked natural gas pipelines from reaching New
York from Pennsylvania. The Second Circuit Court
of Appeals upheld Cuomo’s decision to block the
pipelines, which may have larger implications as the
court decision allows states more power to regulate
the development of natural gas pipelines (The Wall
Street Journal Editorial Board, 2017). Overall, if
regulation increases, natural gas companies may
suspend plans to build pipelines, which would limit
growth prospects for the industry.
Public Perception
Aligned with government regulation is public
perception regarding the environmental impacts
of fracking (Smith and Richards 2015; House,
2013). Some view natural gas positively as a
cleaner form of energy, however a threat stems
from communities located primarily in large
shale formations. Local resolutions to ban
fracking across the United States are primarily
concentrated near large shale formations where
fracking occurs most frequently. Most recently, the
Delaware River Basin Commission has initiated
a process to ban Marcellus Shale natural gas
drilling and fracking in the productive areas of
northern and western Pennsylvania (Maykuth,
2017), Maryland banned fracking in its state (Witte,
2017), and environmentalists in Nevada have filed
an anti-fracking lawsuit (Sonner, 2017). However,
Illinois most recently passed its first permit to
allow fracking within the state (Gonzales, 2017).
These proposals and decisions to limit fracking
can be impactful and constraining on a large scale,
especially if these decisions are concentrated
to certain communities where most fracking
operations occur.
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Technological Improvements
With regards to technological improvements in the
sector, efforts have been made to increase research
and development to recover natural gas in an
economically efficient yet environmentally-friendly
way. Currently, approximately 50% of natural
gas production stems from fracking processes,
whereas this percentage was insignificant a
decade ago (Costello, 2017). A review published
by the Department of Energy indicates that
efficiency improvements have been made to
reduce the amount of wells needed in operation.
Improvements have been made in fracturing fluid
technology to treat flowback and recycle water for
fracking processes. Although some improvements
have been made, further technological innovations
are needed in order to fully address the
environmental concerns with respect to fracking
(DOE, 2015b).
Regarding greenhouse gas emissions, natural
gas companies have discussed their intention to
improve technology to limit the environmental
impact of fracking in the sector. Most recently,
Exxon Mobil, the nation’s largest producer of natural
gas, introduced a program to reduce emissions
of methane from its natural gas production and
pipeline operations by using compressed air rather
than methane in order to manage valves (Krauss,
2017). This program may serve as an example to
other natural gas producers to implement methane
control initiatives, yet many companies have not yet
accomplished this. If technological improvements
are implemented at a rapid pace, experts agree that
certain technologies have the ability to compete
with renewables in the long run, such as carbon
capture and sequestration for gas generation (DOE,
2017c; DOE, 2015b). Improved technology can
increase production and bring high volumes of
natural gas to the market, resulting in a decline in
prices.

EVIDENCED-BASED
BASELINE
FORECAST

The future of the natural gas industry in the United
States depends upon the demographic, economic,
environmental, technological, and governmental
forces of change outlined in the Topic in Context
section. An exploration of current trends provides
insight into the future of natural gas; even still,
various forces of change may cause uncertainties
to arise. The forces of change—domestic energy
demand, natural gas’ environmental impact
and economic benefit, governmental policies,
public perception regarding clean energy, and
technological improvements in the natural gas
sector—will determine the future of the natural
gas industry. In an effort to project the future of
the natural gas industry, this forecast will identify
certain independent variables that reflect the
forces of change and their effect on the dependent
variable, domestic production of natural gas. This
will shape the baseline forecast and potential future
scenarios.
Uncertainties Regarding Forces of Change
A major uncertainty with regards to the future of
natural gas is the uncertain political environment. A
change in administration can often have significant
impacts upon regulations and, therefore, needs
to be considered when attempting to project the
future of the natural gas industry. The current
political administration can largely affect the
industry, yet the overall effect remains unclear.
Furthermore, the fact that the United States is
interested in and relatively close to attaining
energy independence could be key for the future
of natural gas. The uncertainty with regards to the
political environment is considered to be one of the
most relevant forces of change, since minimizing
regulation is important with regards to the natural
gas industry. Even a minor change could end up
having a sizable impact overall, thus it is crucial to
monitor the political environment.

Other uncertainties include the social perception
regarding natural gas and clean energy, specifically
fracking’s negative recognition for causing harm
to the environment. While natural gas could serve
as the “bridge to renewables” as it is abundant
and releases less greenhouse gas emissions than
alternatives, there are various social forces that
could push back the progress it has made. Groups of
protesters have fought for a reduction or elimination
of fracking entirely, since it is believed to cause
environmental problems. Even still, this uncertainty
is typically deemed to not be crucial with regards to
the future of the natural gas industry, since policy in
this area has typically not been directly affected by
public protests.
Conversely, a factor that many believe has the
potential to end up playing a relatively large role
in determining the future of the industry are any
technological advancements that are made in the
sector. Any efficiencies in the technology could not
only promote the industry but also make it more
environmentally friendly. Therefore, this may end
up allowing for the expansion of natural gas while
appeasing the concerns of the public. This would be
seen as a positive across multiple dimensions and
could end up securing natural gas’ role in the energy
industry.
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Trend Analysis Strategy
The following baseline forecast makes future
projections for several independent variables
impacting the natural gas industry. The dependent
variable used to answer the central research
question will be the production of natural gas
in the United States as this best represents
the growth of the natural gas industry. The
independent variables are based on the current
forces of change explored in the previous section
of this report. These variables include the prices
of natural gas and renewable energy sources
(wind and solar) (USD), United States natural gas
and total electricity consumption (billion cubic
feet), natural gas CO₂ emissions (million metric
tons), and the number of hydraulic fracturingrelated patents filed in the country each year.
Natural gas prices drive the demand for natural
gas and, in relation to the price of renewable
energy sources, are indicative of the profitability
of producing natural gas. United States’ natural
gas consumption is a measure for the demand
of natural gas. CO₂ emissions stemming from
natural gas serve as an indicator for natural gas’
environmental impact, which corresponds to
public perception regarding natural gas and its
place within the conversation on clean energy.

Forces of Change

New patents regarding hydraulic fracturing serve
as a proxy for technological advancement in the
industry. The following graphs are projected
to 2030 and feature data from research, expert
opinions, and trend extrapolations. The forecast
mainly utilizes statistical data gathered from the
United States Energy Information Administration
(EIA), the United States Census Bureau, and the
United States Patent and Trademark Office. As
these are reputable governmental sources, the
data is considered to be accurate.
It is important to note that governmental
regulation and public perception regarding
clean energy, although discussed in the Current
Assessment as forces of change, are not reflected
as specific independent variables in the baseline
forecast due to the volatile current political
climate and uneven social debate regarding
natural gas. As they represent uncertainties when
looking to the future of natural gas, they will be
assessed qualitatively with regards to the baseline
forecast and discussed thoroughly throughout the
future scenarios.
Figure 7: Forces of Change, Indicators,
and Data Sources Used for
Baseline Forecast

Indicators

Data Sources

Price of Natural Gas

U.S. Energy Information Administration

Natural Gas Consumption

U.S. Energy Information Administration

U.S. Population

U.S. Census Bureau

Natural Gas C02 Emissions

U.S. Energy Information Administration

Price of Natural Gas

U.S. Energy Information Administration

Price of Alternative Energy Sources

U.S. Department of Energy

Energy Demand

Climate Change &
Clean Energy
Economic Benefit

*Government Involvement N/A

N/A

**Public Perception

N/A

N/A

Technological
Improvements

Hydraulic Fracturing Related Patents

U.S. Patent and Trademark Office

*Not reflected in the baseline forecast due to the volatile current political climate
**Not reflected in the baseline forecast due to the uneven social debate regarding natural gas
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Analysis of Trends
and Data
Price (USD per Thousand Cubic Feet)

$10

The baseline future of natural gas
in the United States is a factor of
several independent variables that
determine the total production of
natural gas in the United States, the
dependent variable. In the following
section, various forces of change
will be assessed and analyzed on
an individual basis, serving as the
independent variables affecting total
natural gas production. This will
ultimately culminate in a baseline
forecast that will be assessed and
considered when discussing projected
futures for the natural gas industry.
The baseline forecast assumes that
the trends of the last fifteen years
will extrapolate through 2030 in an
uninterrupted fashion.
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Figure 8: Natural Gas Price - Electric Power
Source: U.S. Energy Information Administration

Prices of Natural Gas and Alternative Energy Sources On the contrary, just as low natural gas prices drive
more natural gas demand, low prices of alternative
energy sources can detract from natural gas
The first independent variable is the price of
demand as individuals and corporations prefer
natural gas and alternative energy sources, which
cheaper sources. The most notable alternative
has a direct impact on the amount of natural gas
energy threats to natural gas are solar and wind
demanded. As the price of natural gas lowers,
energy, which have become more prevalent in the
people and corporations prefer natural gas to its
past decade. While the installation of windmills
more expensive alternatives, therefore raising
and solar panels presents a high upfront cost of
demand. While natural gas prices can differ due to
energy, these options are becoming increasingly
varying transmission and distribution costs added
cost competitive with natural gas. While wind
onto the commodity price itself, a good indicator
energy prices are measured in different units,
of overall price is the average price of natural
Figure 9 demonstrates that prices are on a steep
gas purchased by electricity providers. Figure 8
downward trend that we project will continue
demonstrates how natural gas prices (USD) have
with new technological developments. According
steadily risen before recently declining to all-time
to the Solar Energy Industries Association (SEIA),
lows due to the shale oil boom (EIA, 2017c; EIA,
a similar trend has occurred in the solar energy
2017d). In our forecast, the abundance of natural
market, where the cost to install solar panels has
gas keeps the price low and leads it to increase just
decreased by 70% since 2010. In 2016, solar energy
by 2% (assumed inflation) through 2030.
accounted for 39% of new electric generating
capacity, the most of any energy source including
Levelized Wind Power Price natural gas (SEIA, 2017). These cleaner sources can
also take advantage of government tax credits,
$75
decreasing the overall cost of production and, in
turn, the price, demonstrated in the graph above
(NGVA, 2015). The trending decline in renewable
$60
energy costs is an important constraint to be
aware of in the natural gas industry over the next
decade, yet the price of natural gas is expected to
$45
remain much lower in comparison through 2030.
$30

Figure 9: Wind Energy Price
Source: Statista (data from US
Department of Energy)
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Natural Gas Consumption and Overall
Electricity Demand

Another driving force of natural gas consumption
is the increasing United States population.
Historically the population has steadily increased,
albeit at a slower pace in recent years. Growth
has averaged approximately 0.7% in recent
years, which is a decrease from approximately
1% annually in the 2000s and 1.2% in the 1990s.
Even still, the Census Bureau estimates that the
United States population will reach 417 million
by 2060 (Colby and Ortman, 2015; EIA, 2017e).
Thus, a growing population indicates growing
energy consumption—a need that can be filled by
natural gas. In addition to population growth, a
more technologically integrated society requires
more electricity to operate efficiently. As can be
seen in Figure 11, overall electricity consumption
in the United States has been steadily increasing
for the past two decades . As this trend continues,
natural gas appears to be a growing segment of a
growing market. This indicates a positive future
for the natural gas sector in the next decade.
Extrapolating the current consumption trend out
through 2030 shows that the annual domestic
demand for natural gas will surpass 30 trillion
cubic feet in the next decade, as shown in Figure
12.
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Figure 11: U.S. Electricity Demand
Source: IBISWorld
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Figure 12: U.S. Natural Gas Total Consumption
Source: U.S. Energy Information Administration

US Natural Gas Consumption (in Billion Cubic Feet)
2011
2012
2013
2014
Lease and Plant Fuel
1,323
1,396
1,483
1,512
Pipeline & Distribution Use
688
731
833
700
Volumes Delivered to Consumers
22,467
23,411
23,839
24,381
Residential
4,714
4,150
4,897
5,087
Commercial
3,155
2,895
3,295
3,466
Industrial
6,994
7,226
7,425
7,646
Vehicle Fuel
30
30
30
35
Electric Power
7,574
9,111
8,191
8,146
Total Consumption
24,477
25,538
26,155
26,593
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2020

Year

Consumption in MMCF)

Domestic demand for natural gas, connected to
price, also has a direct influence on the production
(or supply) of natural gas in the United States. As
demand increases, oil and gas companies must
increase supply to meet the increasing demand. As
indicated in Figure 10, the consumption of natural
gas in the United States has steadily increased
over the past five years, which is indicative of
increasing demand for natural gas (EIA, 2017b).
This only provides a small snapshot of a long-term
increase in demand for natural gas that has been
taking place over the past fifty years as natural
gas continues to replace coal as a cleaner and
cheaper energy source (EIA, 2013a). While demand
is increasing in almost all of the sub-sectors, most
notable is the growing electric power section,
which accounts for a third of all consumption (EIA,
2017b; EIA, 2017e).

United States Electricity Demand

Figure 10: US Natural Gas Consumption (in Billion Cubic Feet)
Source: US Energy Information Administration

2015
1,576
678
24,989
4,613
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Natural Gas CO₂ Emissions and Environmental Concerns
CO₂ emissions and other environmental impacts of natural gas cause natural gas to fall out of favor in
the eye of society and can lead to other forms taking more precedence. However, as natural gas has
become more popular, CO₂ emissions from burning natural gas in the United States have increased to
the point where, in 2016, natural gas was responsible for more CO₂ emissions than coal. Although natural
gas is less carbon-intensive compared to coal, increasing natural gas consumption while decreasing coal
consumption has resulted in this outcome. Yet, utilizing natural gas has allowed the United States to
achieve the largest decrease in carbon emission of all countries in 2016 (EIA, 2016). This increase in CO₂
emissions, as shown in Figure 13, occurs at the same rate as consumption and may have adverse effects
on the future of natural gas in the United States as environmentalists fight to end this increase.
The data pertaining to CO₂ emissions aligns with the forces of change regarding public perception of clean
energy and natural gas’ environmental impact. Surveys conducted by the Pew Research Center in 2016
note that large majorities of Americans favor expanding renewable sources to provide energy, yet public
opinion with regards to increasing the production of fossil fuels and natural gas are not as straightforward.
As shown in Figure 14, 45% of American adults are in favor of and 52% oppose more offshore oil and gas
drilling, while 42% of Americans favor fracking for oil and gas and 53% oppose the practice (Funk and
Kennedy, 2016). As there is a strong divide amongst Americans surrounding fracking and natural gas yet a
consistent sentiment of interest in cleaner forms of energy, increasing natural gas CO₂ emissions hinders
the production of natural gas in the future as renewables can be viewed as substitutes to natural gas.
Although, technological improvements with respect to decreasing the negative environmental effects
of fracking can alleviate this constraint. It is important to note that this represents a snapshot of public
support and opposition for various energy sources and recovery techniques at a specific point in time in
2016 rather than an analysis of ongoing trends. Additionally, this continues the discussion with respect to
the prices of natural gas and alternative energy sources as cost can offset potential positive or negative

Natural Gas CO2 Emissions
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Figure 13: Natural Gas CO2
Emissions
Source: U.S. Energy Information Administration
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Figure 14: Public Support for
Various Energy Sources and
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Source: Pew Research Center
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Technological Advancements
Government Regulation

The introduction of new technology is an
independent variable that boosts the overall
output of the natural gas industry. As new
technology is invented, capturing natural gas
becomes more cost-effective and efficient for
energy companies. Most recently, the rise of
hydraulic fracturing and horizontal drilling
technologies have expanded the supply and
production of natural gas. Specifically regarding
hydraulic fracturing, the number of patents
regarding new inventions in this technology has
increased rapidly over the past decade, and new
innovations in this area will continue to drive
growth in the natural gas industry. Displayed in
Figure 15, data from the United States patent
database suggests that patents related to fracking
have gained prominence over the past decade,
with approximately 1,000 patents filed and the
pace of filing increasing each year (Deloitte Center
for Energy Solutions, 2017). The focus of fracking
and related technologies have developed over
time and historically focus on drilling techniques
to increase efficiencies. More recent filings involve
innovations relating to treating flowback water/
fluids, using nanoparticles to recapture heat,
and monitoring and sensing. These suggest that
fracking innovations are building connections
with technologies outside the natural gas industry
and have a certain environmental preservation
component. This highlights the potential for
technological improvements to increase at an
even more rapid pace as innovation in other
industries may lend itself to advancements in
natural gas technology (Deloitte Center for Energy
Solutions, 2017). Simply put, past innovations in
fracking signal improvements in well productivity
while limiting environmental and safety
concerns, signaling a strong growth trajectory for
technological advancements.

An important variable affecting natural gas
production is government regulation on both
the local and federal level, which is connected to
public perception of natural gas with respect to
clean energy. As uncertainties exist with respect to
government regulation due to the current political
administration, this baseline forecast assumes a
stable regulatory environment. Currently, federal
law essentially leaves fracking regulation under
the discretion of the states. The first major state
to ban fracking was Vermont in 2012, yet this was
seen as a symbolic movement as the state lacks
shale reserves and, thus, fracking operations.
New York followed in 2015 after the conclusion of
a seven-year review, with Maryland as the third
and most recent state in 2017. On the local level,
resolutions to regulate fracking have been passed
in over 590 towns and municipalities in twentyfive states across the United States. The Obama
administration made efforts to allow federal
regulation of fracking (Grant, 2017). However,
experts agree that it is unclear how regulation will
unfold in President Trump’s administration as it
has begun efforts to position the United States
as the “dominant exporter” of liquid natural gas
to harness the economic benefits of gas export
infrastructure. In doing so, the administration is
currently lifting environmental regulations on
fracking and pipeline permits (An America First
Energy Plan, 2017; Dyl, 2017; DOE, 2017c). As
uncertainty remains regarding regulation on a
federal level and this impact on local and state
regulation, this baseline forecast assumes a
stable regulatory environment on the federal and
local levels, and the effects of major regulatory
responses will be considered more concretely
within the future scenarios.

Hydraulic Fracturing Related Patents
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Figure 15: Hydraulic Fracturing Related Patents
Source: Deloitte Center for Energy Solutions (data from United States
Patent and Trademark Office)

Natural Gas Production
As a result of information on prices, demand, CO₂ emissions, and new technological innovations, it is
possible to analyze the natural gas supply in the United States. As the price of natural gas has dropped,
and demand has increased, supply has risen to meet demand. It is expected that natural gas prices will
remain low and consumption will steadily increase mainly due to increasing population, increasing
electricity demand, and low prices with alternative energy prices not low enough to alter this projection.
As the narrative surrounding natural gas has mainly been an economic one due to its low prices, this
is a main driver of the expected scenario. Additionally, the number of fracking-related patents will
increase steadily leading to new technological improvements. Increasing CO₂ emissions stemming
from natural gas will result from a heavier use of natural gas in relation to other energy sources, yet the
overall environmental impact will be lessened due to the increase in technological advancements and
the cleaner nature of gas compared to coal. The regulatory environment remains stable. Overall, this
results in an increase in domestic natural gas production. Since 1975, production of natural gas in the
United States has increased 54% to 32.6 trillion cubic feet (EIA, 2017c). Since the year 2000, production
of natural gas has been rising at 1.89% per year (EIA, 2017c). Total production will continue to rise at the
same rate of 1.89% per year as the United States continues to see the effects of the shale boom in the
following decades. As can be seen in Figure 16, this sustained increase in production would result in an
increase to 42.4 trillion cubic feet by 2030. Although many of the noted independent variables support
this increase, it is necessary to be mindful of the constraints on natural gas and their historical trends.
These include the increasing public opposition with regards to natural gas impacting climate change,
government regulation, and the emergence of alternative, clean energy sources at competitive prices.
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Figure 16: U.S. Natural Gas Total Production
Source: U.S. Environmental Information Administration
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NARRATIVE OF
ALTERNATIVE FUTURE
SCENARIOS
Scenario Method and Overview
The Alternative Futures scenario method
developed by the University of Hawaii will be used
in order to develop a range of future scenarios.
Since this method is mainly used for industries
where major technical or societal transitions
are likely, the Alternative Futures approach is
relevant to the natural gas industry as it is largely
dependent upon technological advancements
and social perceptions on natural gas. The
four scenarios were developed based on four
archetypes: Growth, Constraint, Transformation,
and Collapse. The growth scenario most closely
reflects the expected scenario as, under this
projection, natural gas production will continue to
increase, spurred by advancements in technology
and light regulatory constraints.

Figure 17: Alternative Future Scenarios

Fueling
Around

Fully
Charged

The Rig is
Up
(Constraint Scenario)

(Transformation
Scenario)

A boom in fracking
technology skyrockets
production of natural
gas in the U.S. and
postpones a transition
to renewables. The
U.S. becomes the
world’s major exporter
of LNG.

The U.S. becomes a global
exporter of natural gas.
Eventually however
arbitrage opportunities are
lost as foreign reserves are
developed. Domestic
demand declines due to
the rise of solar energy
sources, limiting the
potential of natural gas

As renewables become
more viable as an
electricity source, fossil
fuels are edged out of the
electricity sector. Natural
gas instead finds its niche
in transportation fuel –
for cars, buses, trains,
and planes

(Growth Scenario)
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The constraint scenario projects that despite initial
prosperity, the eventual development of overseas
fracking reserves will limit American LNG exports.
This along with advances in renewable energy
sources will halt the rise of natural gas and limit
its future potential and economic significance.
The transformation scenario projects a complete
transformation in the application of natural gas
due to LNG, as different industries will utilize LNG
as a cheap fuel source; renewable energy will
continue to advance in the electricity markets.
The collapse scenario projects that environmental
concerns coupled with social pressures will
eventually cause the government to ban fracking
entirely, essentially eliminating natural gas as an
energy source while renewable energy sources
experience massive growth (Figure 17).
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Running
on Empty
(Collapse Scenario)

Environmental
concerns spark
government
regulations that
severely restrict
fracking and natural
gas use in the U.S. A
transition is eventually
made to renewables to
satisfy domestic
demand

Fully Charged
(Expected Future Scenario - Growth Scenario)
This scenario most closely reflects the expected
scenario as natural gas demand continues to
grow, leading to a major delay in the significant
use of renewable energy sources in the United
States. This growth remains steady, yet major
improvements have been made in natural gas
technology by 2022 due to continued investment,
boosting natural gas’ growth trajectory and
cementing its position as the main energy source
through 2030. As natural gas companies fear
significant regulation, they become invested in
limiting the negative environmental consequences
of fracking. Technological breakthroughs both
improve efficiencies in the fracking process and
significantly reduce its environmental impact.
Once Exxon Mobil, the nation’s largest producer
of natural gas, introduced a program to reduce
the environmental impact of fracking, the most
successful natural gas companies follow suit
(Chouudhury, 2017). They have incorporated
technologies that lower costs, increase the
recovery per well, reduce the drilling footprint,
improve fracturing fluid to treat flowback and
recycle water for fracking processes, recapture
heat to reduce energy use, and involve carbon
capture technology that limits greenhouse gas
emissions. This leads to more responsible fracking
across the country and little to no reported
incidents of negative environmental impact, such
as tremors and water contamination. Fracking
no longer poses a risk for those in areas prone
to droughts as the new technology significantly
improves the recycling of water through the
fracking process. Consequently, government
regulation no longer poses a significant issue for
natural gas companies as much regulation on
fracking and pipeline permits has been lifted.

In this scenario, the use of and demand for coal
essentially becomes phased out, which reduces
carbon dioxide emissions even further as a result,
while the demand for renewables decreases as
there is less urgency surrounding environmental
concerns. There is still a push for renewable
energy sources as natural gas still produces
greenhouse gas emissions—albeit a much lower
amount—yet natural gas is at the forefront of the
energy conversation at this time. Because of this,
natural gas provides a desirable bridge to the mass
use of renewable energy sources in the United
States, a transition that takes longer than the other
potential future scenarios.
Signposts for this scenario include increased
spending in research and development in
the private and public sector, technological
breakthroughs in fracking technology, and coal
and renewables’ market share remaining low.

As the natural gas industry blossoms in the
United States and supply remains high, natural
gas remains the cheapest source of energy and
expands its share in electricity generation. The
United States becomes the dominant exporter
of LNG, which further limits potential regulation
on the industry. Economically, areas near large
shale formations and fracking operations prosper,
while other areas are unable to take advantage
of economic benefits other than reduced energy
costs. The coal industry experiences an even larger
decline than already seen, leading workers to
experience job insecurity and transition to other
industries.
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The Rig is Up (Constraint Scenario)
This scenario examines the potential constraints
that global fracking development could apply to
the American natural gas industry. Similar to the
previous scenario, natural gas is being produced
at high rates from shale deposits across the United
States by 2025. Advances in fracking technology
and fear of government regulation have shaped
the natural gas industry into a driving force in the
American economy. Economic development in
fracking areas has immense positive impacts for
local communities. Balancing this positive trend,
however, is the further decline of coal-producing
areas, such as Appalachia. Low prices of natural
gas along with low CO2 emissions has decimated
the coal industry throughout this decade.
The prosperity of the natural gas industry
encourages the continued development of more
effective fracking techniques. By 2022 firms have
developed new drilling techniques that increase
the efficiency of the fracking process. These
advances facilitate the extraction of gas from
deposits not considered economically viable in
previous decades. This production from shale
deposits in the United States eventually develops
to the point where firms begin to export large
quantities of liquid natural gas for use in countries
across the globe. This results in massive profits
for American firms, providing a large economic
boost for the entire country as the United States
becomes a dominant global energy supplier.
By 2028, the American natural gas industry begins
to lose its competitive advantage. To this point
in time, foreign nations such as China, Russia,
and Argentina lagged behind the United States in
terms of fracking infrastructure and production.
Due to newly developed fracking techniques
spreading abroad, these other nations gain
the ability to develop their domestic shale gas
reserves that were not considered viable with
conventional extraction techniques (McMahon,
2014). This development eliminates the arbitrage
opportunity that American firms enjoyed to this
point while exporting LNG, effectively eliminating
American dominance over the global natural gas
market in only a few years.
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As foreign nations continue to increase natural
gas production American firms are forced to
cut losses and focus on domestic gas demand.
However, by 2030 consistent demand for cleaner
energy has resulted in several key breakthroughs
for renewable energy. In particular, new battery
technology makes solar power more economically
feasible and cheaper across the country. This new
low-cost source of electricity directly competes
with natural gas, taking market share just as
natural gas did to coal decades prior (EIA, 2013a).
As a result, the rise of natural gas plateaus, limiting
the industry moving forward.
This early arrival of economically feasible solar
technology, along with the loss of potential profits
from overseas LNG exports causes a decline in
the natural gas industry. Firms are still buoyed
by demand for natural gas for use in heating and
transportation, however natural gas becomes less
profitable and, while still economically relevant,
does not become the global power it was once
envisioned to become.
Notable signposts for this scenario include
technological advances in fracking technology and
techniques, decreasing volume of American LNG
exports, increasing total international production
of natural gas, and the market share percentages
of coal and renewable energy as sources of
domestic electricity generation.

Fueling Around (Transformation Scenario)
By 2027, liquid natural gas has completely
transformed its energy applications to include
alternative fuel needs as renewable energy
sources become a major factor in the electricity
market. Natural gas reserves remain plentiful,
and fracking technology has reached a peak of
efficiency and minimal environmental impact.
Because of the excessive amounts of natural gas in
the United States, industries have found ways to
harness its liquefied form as a cheap fuel product.
The main sector that capitalizes on the surplus
of natural gas is transportation, implementing
it as a fuel source in everything from compact
cars to jets. The capability to use LNG in engines
first began because it releases about 80% less
ozone forming emissions when used in a car’s
engine, satisfying the American public’s desire to
decrease greenhouse gas emissions and reduce
environmental impact (EIA, 2016). In addition
to personal cars, LNG is employed as a fuel
alternative for buses, trains, and planes. Almost
all forms of transportation are powered by LNG,
effectively reducing greenhouse gas emissions,
and the price of gas and plane tickets, making
travel more affordable and pervasive amongst
Americans.

With such an excess supply, gas companies push
their product into the transportation market,
leading to an overhaul of the way cars, buses,
trains and planes are fueled. Additionally, with
high production of LNG and a transition to
renewables, consumers see the price of electricity
and fuel drop significantly, pleasing the middle
and lower classes who had previously “felt the
pinch” at the pump. Businesses with large trucking
and bussing models cut their fuel costs by using
LNG and can even switch to airplanes as an
alternative method for transporting goods. Our
reliance on foreign oil will be cut down, removing
our business involvement from a volatile Middle
East, promoting American energy independence.
As a result, American gas companies, automobile
producers, and the airline industry will all profit
from the change in LNG use, producing more jobs
and pushing a boom in the American economy.
Some signposts that would indicate this scenario
is likely to include advancements in engines
to support natural gas, a surge in renewables,
developments in battery technology, and
continued abundant supplies of natural gas.

While natural gas and renewables boom in
transportation and electricity, respectively, coal
is pushed out of the United States energy market
completely. Although natural gas is not as clean
as renewables, it is able to share the market with
them, but coal becomes no longer viable both
environmentally and economically. Natural gas
and renewables find a way to coexist with coal
out of the picture. Renewables supply primary
electricity needs as Tesla’s development of a
battery allows units to collect and store energy
(Williams, 2017). Natural gas provides reserve fuel
sources and more bulk electricity needs, such as
for large manufacturers.
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Running on Empty
(Collapse Scenario)
More research is done on fracking, and increasing
evidence becomes available that links fracking
to various environmental problems. By the
year 2022, it is well-known that fracking is a
large cause of water contamination and is also
a source of tremors. Furthermore, there have
been an increasing amount of droughts due to
climate change, and the fact that fracking uses up
significant amounts of water puts citizens in areas
abundant in natural gas particularity affected by
water scarcity.
Protests continue against fracking. As the public
becomes more aware of the issues that their
fellow citizens are facing, more become involved.
By 2025, the government faces enough pressure
that regardless of the political party in office,
there is serious talk regarding banning fracking
and natural gas entirely. Energy companies lobby
against this move. Meanwhile, individual towns
and states continue to ban fracking. Investors who
are projecting for the future start to invest more
heavily in renewable energy companies. With this
new capital, renewable energy companies have
funds for research and development purposes,
allowing them to make significant gains in their
technology and improve overall efficiency by 2025.
By 2027, renewable energy has made significant
gains and plays an integral role in the functioning
of the economy. It is at this point that the
government believes it can institute a 5-year
plan to phase out fracking entirely. Some energy
companies have already diversified and started to
make the transition to operate using renewable
energy sources. By 2030, the ban against fracking
is fully in place, and there is an increasing
emphasis placed on renewable energy sources.
Furthermore, batteries have been made available
that store renewable energy and gradually release
it to be used when needed. This is similar to the
giant battery that Elon Musk set out to create for
Australia during the end of 2017 (William, 2017).
However, battery generation that occurs by 2030
is on a much larger scale, and is now a central
element of the international energy industry.
Signposts for this scenario include increasing
government regulations, the severity of climate
change, the efficiency of renewable energy
sources, the rise of technologies related to energy
generation, and price changes amongst the
varying energy sources.
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Concluding Points
As the future of natural gas remains uncertain,
it is important that each stakeholder—including
natural gas companies, the transportation
industry, energy suppliers, environmental activists
and government officials—has plans to handle
any of these scenarios along with any variations
of them. Instead of banking on the continued
rise of natural gas, the energy sector must have
viable alternatives and strategies in place to
sustainably provide energy to Americans in the
future. Any energy company that fails to recognize
the limitations of natural gas may very well find
itself at a disadvantage in the future. Investing in
improving the efficiency of obtaining natural gas,
while recognizing the potential that renewable
energy sources offer, is a sound way to diversify an
energy company and prepare for future changes
in the natural gas industry. The following section
outlines specific strategic business plans for each
scenario. Additionally, general guidance for a
strategic plan that can be robust across the entire
range of scenarios is also presented.

INSIGHTS: IMPLICATIONS
FOR BUSINESS AND
RESPONSE STRATEGIES

Growth Scenario Implications
As government regulation is lifted, businesses will
need to adjust to the growth of natural gas and
harness new opportunities. Natural gas companies
will take advantage of their financial ability to
heavily invest in technological advancements,
which will lead to a decline in regulation. As
government regulation will not pose much of
an issue for natural gas operations, and a new
opportunity arises to make use of federal land that
was otherwise unoccupied by fracking operations,
oil and gas companies should continue to expand
their operations and invest in new pipeline
projects throughout the United States. This will
lead to further economic growth in states with
existing large fracking operations as well as growth
in new areas.
However, due to the possible, albeit delayed,
move from natural gas to renewables in the
future, it is important for natural gas companies
to guard against the risk of only focusing on
natural gas operations. Oil and gas companies
should concurrently expand their footprint in
renewables, albeit at a slower place compared to
the response of other scenarios. They can begin
acquiring small energy start-ups that may not
be able to compete with the thriving natural gas.
This will prepare natural gas companies for an
eventual shift from natural gas to renewables in
the future. Although this can be viewed negatively
for renewable energy companies, larger oil and
gas companies may be better equipped to engage
in the development of renewables as they would
have more capital to invest in technological
improvements, for example.
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Within this scenario, certain ethical considerations
arise. As natural gas will still pose some harm
to the environment as the shift to renewables
is delayed, it is questionable whether this is an
ethical course of action from the perspective of
the environment. Yet, it is important to note that
natural gas will diminish the presence of coal,
which is a positive move towards a cleaner future.

Constraint Scenario Implications
The constraint scenario represents a dramatic
shift from the United States being a major global
energy supplier to a country focused on domestic
demand and new energy sources. Many industries
and geographical regions will see business
opportunities rise and fall from the events of the
constraint scenario, and must be prepared.
The first major implication of the constraint
scenario is the decline of the coal industry as a
result of the low price and low emissions offered
by natural gas. The most immediate impact of
this will be the further economic decline of coal
producing areas of Appalachia. These regions
will lose jobs and potentially people due to
emigration, negatively affecting local businesses
and governments. Over time, initiatives such as tax
breaks and new national parks could bring outside
investment and business opportunities back into
these areas, however the devastating loss of the
coal industry is never completely overcome in the
near future.
Construction firms will also see a boost as new
natural gas plants and infrastructure will be
built while older coal plants will need to be
decommissioned. The increasing demand for
more natural gas will necessitate the construction
of growing numbers of fracking wells, leading to
more business in construction and transportation,
perhaps sourcing jobs for those affected by coal’s
decline through the development of new public
programs. Massive infrastructure investments
will also be made for the export of LNG in order to
obtain profits abroad. New solar plants and inhome solar installation will create opportunities
and jobs in the latter stages of the constraint
scenario.
American oil and gas firms must be prepared
to include renewable energy in their portfolios,
a daunting business task as their market share
declines. This will lead to increased investment in
and even potential takeovers of renewable energy
firms. Renewable energy firms suffered through
the initial growth of natural gas as renewables’
affordability and low carbon emissions decreased
the demand for clean energy. However, they
will now experience incredible growth and
opportunities so long as they produce the efficient
renewable technologies that will change the
American energy industry. This may suggest a
positive ethical implication as the country moves
towards more environmentally-friendly behavior.
In addition, the success of American renewable
energy may eventually allow American firms to
dominate the global energy market as they once
did with natural gas.
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An unfortunate side effect to the events of this
scenario will be the large number of jobs lost in
the natural gas industry as its inevitable decline
begins. Unemployment rates will increase, and
firms across the country may experience more
pressure if an economic decline follows. These
firms must be prepared for any shocks, good
or bad, that the changing energy sector will
experience in this constraint scenario.
Transformation Scenario Implications
The main way businesses would need to adjust
to this new energy equilibrium is by adjusting
their transportation logistics. With planes and
trucks both fueled by natural gas, there will be
more economically viable options for transporting
goods. Choosing to primarily use planes may
actually be a cheaper way of transporting products
across the country. Additionally, businesses will
need to phase out traditional engine types, both
in sale and use. Major car manufacturers and
retailers will need to change their models to better
support this fuel source, and retrain the workforce
on how to perform maintenance on this new form
of engine.
Energy companies will also face the impacts of
this transformation of the energy sector. While
natural gas will still be pervasive in the market,
companies must be ready to provide both options.
This means built up infrastructure in both fracking
and pipeline technology, as well as available
renewable energy tech with room to grow. As
coal is pushed out, companies will need to safely
decommission coal mining sites and transition
power plants from coal to natural gas. They
may also need to consider hiring those formerly
employed by coa companies, perhaps finding new
positions for them with renewable and natural gas
companies.
Similar to the ethical implications raised in
the growth scenario, natural gas still raises
environmental concerns, and businesses will have
to toe the line between a cheaper and cleaner
product than coal but not as cheap and clean as
renewables. Businesses will need to be mindful
about how much natural gas they burn, as well
as homes that are not fueled by renewables.
A concerted effort must be made to continue
the progress made in environmentally friendly
business. As a result of this effort, a tradable
permit system might be set up by the government
or the private sector for allocations of CO2
emissions between the major users of natural gas.

Collapse Scenario Implications
Under the collapse scenario, there are several
different outcomes that could ultimately result
from the United States regulating the natural gas
industry to the point of its elimination.
With regards to new opportunities, this would
pose a very favorable opportunity for any current
renewable energy companies. Current companies
could become major players in the energy
industry, and start-ups could continue to add to
the size of the industry. Renewable energy might
eventually become sizeable enough to eventually
affect the state of other industries. On the other
hand, natural gas companies will be negatively
affected under this scenario. If these companies
have not invested in renewable energy along
with their gas operations, it would be advised
they either exit the market or switch their focus
entirely towards renewable. Furthermore, the new
emphasis on renewables could lead to a changing
culture within the United States that puts more
pressure on preserving the environment. The
rate at which lands become preserved areas may
increase; this could lead to more national parks,
which could improve the economy of the local
areas where they are founded. Specifically, this
could potentially transform the economies of
downtrodden fracking and coal towns.
Technological advancements will serve to fuel the
renewable energy industry, and could also drive
the process of dealing with the deconstruction
of various fracking sites. Filling wells and dealing
with pipelines will be an arduous process that
engineers and environmentalists will need to be
recruited for to ensure that everything is taken
care of in a safe manner. Certain industries, such
as the plastic industry, that dependent on natural
gas to produce their products will face a harsh
reality under this scenario. Further technological
improvements in energy recovery are needed in
this area to alleviate its dependency on natural
gas and alleviate the the carbon footprint of the
plastics industry; some of these advancements
may include the creation of plastics made from
carbon dioxide and bioplastics (Matthew, 2017;
Shwartz, 2016).
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With regards to threats posed under the constraint
scenario, the economy will have to deal with
the thousands of jobs that will be affected once
the natural gas industry becomes eliminated.
While a few might make the transition over to
renewables, it is unlikely that all will, especially
since renewables require very few workers once
installed.
Also under this scenario, European companies
may end up taking over the global energy market,
assuming that the natural gas industry continues
to rise in other parts of the world. This could end
up leaving the United States as a whole at an
economic disadvantage.
Ethical considerations going forward include
the question of is it right for the United States
government to control a single industry to such a
large extent. This could end up negatively harming
our economy and might set a negative precedent
in the future.

STRATEGIC
BUSINESS
PLAN
The various scenarios and their implications
highlight the importance of formulating a
strategic business plan that is robust despite the
uncertainty of natural gas’ future. Therefore, this
report culminates with general guidance on how
the natural gas industry can best position itself for
resilience across the range of scenarios outlined
above. Through an analysis of the various business
opportunities, risks, and ethical considerations
presented above for each scenario, this plan
focuses specifically on natural gas and renewable
energy companies in order to prepare for a
preferred future towards more environmentallyfriendly pursuits, whether this means a delayed
transition towards renewables (growth scenario),
coexisting with renewables in different ways
(constraint and transformation scenarios), or a
collapse entirely (collapse scenario) for natural
gas.
The focus of this plan revolves on a natural gas
company’s ability to be flexible. First, natural gas
companies will need to focus on diversification—
simultaneously investing in better fracking
technology and renewable energy sources.
This allows companies to stimulate growth in
natural gas while better preparing for the rise of
renewable energy sources when the so-called
“bridge” period of natural gas ends, which is
highlighted in the Collapse and Transformation
scenarios. This comes with the realization that
natural gas is currently successful, yet other
energy sources are prevalent.
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This follows the example of Shell, a company
that continually monitors changes in the energy
industry. Shell has taken a “cautious” approach
to the transition to renewable energy and has
committed to invest as much as one billion dollars
a year in renewable energy, while continuing
to invest a larger portion into its natural gas
operations (Ward, 2017). It has invested in oil,
natural gas, and renewable energy developments,
opening its New Energies division in 2016 to
focus on the development of alternative energy
sources. Another example is Duke Energy, a large
and successful electricity provider in the South,
that generates its electricity from several different
sources, as can be seen in Figure 18 (Duke Energy
Corporation, 2017). Having a diverse set of energy
sources in the company’s portfolio protects the
company from the collapse of a singular energy
source. It is important to note that this strategic
plan recommends a greater investment in
renewable energy sources in order to be successful
under all of the scenarios, especially the collapse
scenario, with the above examples highlighting
a small but encouraging starting point for
companies.
It is also important to prepare for a larger push in
exporting natural gas and, thus, invest specifically
in LNG projects (Scheyder and Bousso, 2017).
As described in the Transformation scenario, it
is necessary to consider natural gas’ future as a
transportation fuel as natural gas can be integral
component of how cars, buses, trains and planes
are fueled in the future. In order to capitalize on
the potential future of renewable energy, many
larger oil and gas companies will acquire small
renewable energy companies to prepare for a
time when cheaper wind or solar may displace
natural gas. Although this may not be beneficial
for the renewable energy companies, the ability of
larger firms to utilize their resource capabilities for
expansion and investment in new technology may
even spur the technological and cost-effectiveness
of renewables in the long-run.

Duke Energy 2016 Electricity by Source

22%

27%

Coal
Nuclear

1%

Natural Gas
Hydroelectric and Solar

23%
27%

Purchase Electricity

Figure 18: Duke Energy Electricity by Source (2016)
Source: Duke Energy Corporation (Form 10-K 2016)
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CONCLUDING
STATEMENTS

The energy market in the United States constantly evolves over time with the discovery of and
focus on new energy sources. In particular, natural gas is a readily available resource that the
United States has relied upon as a major energy source throughout recent years. Yet, the natural
gas system in the United States is very complex. Through a current assessment of natural gas in the
United States, an analysis of various drivers and constraints of change for the industry, and future
projections, this report expects future growth in the natural gas industry through 2030 mainly
due to economic benefits and signs of technological improvement with regards to fracking. As
the United States transitions towards a low-carbon future, the effect of environmental awareness
and government regulation may shift this expected future. As the report presents four alternative
future scenarios, it is imperative that businesses strategically position themselves to capitalize on
opportunities and succeed whatever the actual outcome may be.

36

REFERENCES

Professor Bruce Huber, Professor of Law at the University of Notre Dame Law School
Email: bhuber@nd.edu | Phone: 574.631.2538
Professor Bruce Huber earned his undergraduate degree at Stanford
University and J.D. and Ph.D. in Political Science at the University
of California, Berkeley. After teaching for several years in the
Department of Government at Dartmouth College, Huber joined the
Notre Dame law faculty in 2011. His teaching and research spans
the areas of environmental law, natural resources law, property, and
energy law—specifically energy regulation, public land and resource
management, and the interaction between law and politics.
Professor Huber is also the editor of the journal Transnational
Environmental Law.
The team met with Professor Huber to specifically discuss the
effects of government regulation on natural gas production in the
United States. Through a conversation regarding the differences
between federal and state regulation with respect to natural gas,
Professor Huber portrayed the narrative of natural gas with an
economic focus, explaining that environmental concerns and, thus,
potential regulation has been and seems to be limited due to the
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work on sustainable development in the energy and transport
sector. Additionally, Gruenig is a founding member of the European
Institute for Sustainable Transport (EURIST).
The team spoke with Mr. Gruenig regarding natural gas’ position
in the transportation sector as well as the environmental viability
of natural gas as a transition between coal and renewables. With
somewhat of a different perspective than Professor Huber, Mr.
Gruenig stressed the necessity to push towards renewables due
to natural gas’ severe environmental concerns, stating that wind
and solar power have become a parity with natural gas in certain
locations. Yet, the higher cost of renewables, even as battery and
storage costs decline, and limited regulation suggests a bright future
for the cheaper natural gas, at least in the short term. Mr. Gruenig
also stressed the importance of natural gas in the transportation
sector as it could be integral in fueling buses and trucks, for
example, which the team utilized in developing the report’s
alternative future scenarios.
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Appendix 2: Impacts of Change Assessment

Impacts of Change Assessment
Scope of Topic

Natural Gas

Force of Change

Trajectory Impact on Status Quo

Demographic
Driver

The US population is expected to grow by about 23% by 2050; it is reasonable to believe that a sizeable increase in the amount of
available energy will need to follow. Energy from natural gas could be the way that the US attains this.

Cost Effectiveness

Driver

Natural gas is a relatively cheap energy source, especially when compared to oil and coal. This has the potential to drive natural gas
forward in the future, and help the economy in general by reducing energy costs.

Energy Independence

Driver

There has been increasing talk of the U.S. coming close to attaining energy independence in the future. Natural gas could be what
enables this to occur.

Increasing U.S. Population
Economic

Governmental

Regulations

There had been significant increases in the regulation of the natural gas industry during the Obama administration. Whether or not
Constraint these regulations continue in the future depends greatly upon the actions of the Trump administration; what happens beyond then will
probably rely heavily on business and public perception.

Tax Credits

Driver

There are several incentives provided to encourage the use of natural gas. The federal government provides a fifty cent tax credit for
every gallon of natural gas used for businesses’ transportation fuel as well as a 30% credit on alternative vehicle fueling and home
refueling appliances. This could encourage companies and individuals to make the transition to natural gas where relevant.

Research

Driver

The US government has had the Department of Energy (DOE) commit to researching the most efficient ways to extract natural gas. If the
extraction of natural gas were made more safe for the environment and US citizens, this could drive forward the usage of natural gas.

Fracking

Constraint

Fracking, a process used to extract significant amounts of natural gas from the ground, is said to cause environmental damage ranging
from tremors to water contamination. If the process does not become safer, this could hinder the natural gas industry significantly.

Less Greenhouse Gas Emissions

Driver

Using natural gas as an energy source releases far less greenhouse gas emissions than coal or oil. This arguably can drive its usage
amongst environmentally conscious businesses.

Bridge to Renewables

Driver

Many cite the fact that natural gas could be used effectively as a “bridge to renewables,” meaning it is used over coal or oil (due to its
less GHG emissions) until renewables pick up.

Environmental Protests

Constraint

Significant numbers of individuals have protested fracking in recent years, largely due to the health and safety of citizens living in
regions where fracking occurs. If this were to gain enough momentum, it could significantly hinder the natural gas industry.

Perspective: Clean Energy

Driver

Some people have come to view natural gas as a clean source of energy given the fact that it reduces relatively few greenhouse gas
emissions. This is something positive that could drive the industry forward in the future.

Horizontal Drilling

Driver

The advancement of horizontal drilling in recent years has allowed for more effective extraction. More ground is able to be covered with
a single well, increasing the productivity of the industry.

Advancements

Driver

If the technology behind fracking and horizontal drilling were to improve in a way that would make the industry safer and more
environmentally-friendly, this could greatly advance the industry.

Environmental

Societal

Technological
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