
 

 

 

 

 

 

 

 

 

Copyright 

by 

Grecia Alexandra Chavez Urbina 

2016 

 

 



The Thesis Committee for Grecia Alexandra Chavez Urbina 

Certifies that this is the approved version of the following thesis: 

 

 

Eagle Ford Shale: Evaluation of Companies and Well Productivity 

 

 

 

 

 

 

 

 

APPROVED BY 

SUPERVISING COMMITTE E: 

 

 

 

Carey W. King 

Larry W. Lake 

 

  

Supervisor: 

Co-Supervisor: 



Eagle Ford Shale: Evaluation of Companies and Well Productivity 

 

 

by 

Grecia Alexandra Chavez Urbina, B.S. 

 

 

Thesis 

Presented to the Faculty of the Graduate School of  

The University of Texas at Austin 

in Partial Fulfillment  

of the Requirements 

for the Degree of  

 

Master of Science in Energy and Earth Resources 

 

 

The University of Texas at Austin 

August 2016 



 Dedication 

 

This work is dedicated to my wonderful father, Jose. Without his love, example, and 

encouragement, I would not be the person I am today. Thanks for always believing in me. 

 

 



 v 

Acknowledgements 

 

First, I would like to express my deepest gratitude to Dr. Carey King and Dr. Larry 

Lake for their full support, guidance and insight, without which this work would not have 

been possible. Special thanks to Dr. Carey King for providing the production data used in 

this work. I would also like to thank Mr. Arthur Berman for providing indispensable advice, 

and sharing his knowledge with me.  

Thanks also go to my friends in the Energy and Earth Resources program, 

especially to Sindhu, for the fun times and mutual encouragement throughout graduate 

school. To Jessica Smith for her patience and advice. To all the staff at the Benson Latin 

American Collections for making me feel welcomed and for supporting my work. 

Finally and most importantly, my deepest thanks go to my family for their 

unconditional love and support in all my endeavors, and Fritz for supporting my decisions 

and always cheering me on. 

 

 

 

 



 vi 

Abstract 

 

Eagle Ford Shale: Evaluation of Companies and Well Productivity 

 

Grecia Alexandra Chavez Urbina, M.S. E.E.R 

The University of Texas at Austin, 2016 

 

Supervisor:  Carey W. King 

Co-Supervisor:  Larry W. Lake 

 

Unconventional resources, particularly shale reservoirs, are a significant 

component in oil and gas production in the United States as they represent (as of May 2015) 

48 and 58 percent, respectively, of the total oil and gas produced. However, there has been 

a deceleration on oil and gas production in general because of low market prices. The 

drastic decline in oil and gas prices that started in 2014 has companies struggling to 

continue their operations, resulting in negative financial outcomes for 2015 for most 

companies. The present work examines the financial results of three companies, EOG 

Resources, Pioneer Natural Resources, and Chesapeake Energy, along with their particular 

well productivity using the Logistic Growth model to forecast production in one of the 

most prolific shale plays in the United States, the Eagle Ford. This work also examines the 

economic feasibility of drilling new wells when oil prices are low using a discounted cash 

flow model for each company. The financial analysis shows that from the three companies, 

Pioneer Natural Resources has the best financial results; its high cash-flow-to-debt ratio, 

and low debt and debt-to-equity ratios make it an attractive company to invest in. In 
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contrast, Chesapeake has the worst results which represents high risk for investors, and 

EOG has moderate results that still make it a good company to invest in. The discounted 

cash flow model demonstrate that under the cost assumptions and estimated production 

used in this work, EOG gets the best results from their wells located in the Eagle Ford with 

break-even prices bordering the 40 $/bbl compared to the other companies with break-even 

prices above 87 $/bbl for Pioneer and 89 $/bbl for Chesapeake. From the discounted cash 

flow model, it can also be concluded that none of the companies in the analysis is expected 

to gain revenue from drilling new wells if oil prices are under 40 $/bbl, and that companies 

that are quick to respond to the low prices by reducing their drilling and completion costs 

can significantly improve their well economics. 
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Chapter 1: Introduction  

The extraction of unconventional resources from shale rocks has spurred an 

exponential growth of oil and gas well drilling and has changed the energy landscape not 

only in the United States but also worldwide. For the United States, unconventional oil 

production was 4.6 million barrels per day as of May 2015, which represents 48% of total 

U.S. oil production. Regarding natural gas, the domestic dry shale gas production was 41.5 

billion standard cubic feet as of May 2015, which represents 58% of total U.S. natural gas 

production (U.S. EIA, 2015). This scenario has changed the countryôs energy portfolio, 

especially with the cheap supply of natural gas reducing the U.S. imports, and contributing 

to the national goal of being energy independent (on natural gas). 

However, in the ever changing economy, oil and gas companies have experienced a recent 

setback because of low market prices. The drastic decline in oil and gas prices in 2014 has 

companies struggling to continue their operations as their financial results show net income 

losses by year-end 2015, which have resulted in the revaluation and sale of non-core assets 

to raise capital. 

 Despite this environment, many companies have continued to drill even with 

apparently adverse economic results. Questions arise when analyzing their cash flow and 

balance sheets such as: Is it profitable to drill under current cost structures when prices are 

low? What is the breakeven price? What strategies are companies using to stay afloat? 

 The thesis aims to answer the previous questions by analyzing financial ratios and 

well economics of shale formations using the Eagle Ford Shale as reference case. A 

multiscenario analysis is performed to understand the principal variables that improve the 

economics of new wells, and establish the break-even price of individual wells under the 
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cost structures and production volumes of three companies: EOG Resources, Pioneer 

Natural Resources, and Chesapeake Energy. 

 This section is followed by seven chapters. Chapter 2 presents a brief explanation 

of the oil market emphasizing the complex and dynamic interactions of the variables that 

determine oil and gas prices. Chapter 3 describes the principal factors affecting well 

economics: production decline rates and costs; and their differences when evaluating wells 

in shale formations compared to wells in conventional reservoirs. In Chapter 4, I discuss 

the impact of low oil prices on companiesô finances and operations, as well as strategies 

used by companies to minimize risk in times of uncertainty. Chapter 5 includes a 

description of the selected companies in the study including production and reserves 

volumes, and the results and analysis of the companiesô financial ratios. In Chapter 6, I 

evaluate two different methods for the development of a production model using wells 

located in the Eagle Ford. Three individual production models are developed for each of 

the companies in the study. Chapter 7 uses the discounted cash flow (DCF) approach to 

determine the economic feasibility of drilling a typical well in the Eagle Ford for each 

company in the study. A multiscenario analysis is used to determine the break-even price 

for each company, as well as to perform a sensitivity analysis. Finally, Chapter 8 presents 

the conclusions of the study. 
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Chapter 2: The oil market 

 The price of oil has an important impact on economic activity and our lives. Of all 

the energy sources, oil and its products represent the largest energy expenditure compared 

to any other individual energy source or technology; therefore, it has a significant impact 

on the economy (King et al., 2015). For modern civilization, oil plays an important role 

because it is crucial to meet transportation needs until we find an accessible alternative fuel 

that aligns to our current budgets and travel time disposition (Ausubel, 2014).  

 The financial concerns associated with the future oil price and its relationship with 

a countryôs economy also affect other commodity markets such as other energy 

commodities, metals, and agriculture. For this reason, many analysts have created models 

to attempt forecasting oil prices; but reality has shown that the dynamics driving it are 

complex and many times unpredictable. In 2014 when the oil prices started declining 

rapidly, many industry specialists were certain that the price would not fall below 40 $/bbl 

or similar estimates. 2015, proved they were wrong.  

 In this chapter, I present a brief history of oil and natural gas prices, and some of 

the factors that play an important role to understand fluctuating prices.  

2.1. Understanding oil and natural gas prices 

  Understanding the mechanisms that drive oil prices is especially important for oil 

companies, since a bad forecast can terribly hurt them. In 1998 when prices were around 

10 $/bbl, specialists forecasted that prices would not go back up in the short term. Based 

on this, many companies hedged their production at 10 to 15 $/bbl (Carollo, 2012) and 

faced the consequences when prices started increasing in 1999, and then picked in 2001 

because of the Iraq war (9/11 events) before falling again as can be seen in Figure 2.1.  
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Figure 2.1. Oil prices and historical events 1970-2014 (Source: U.S. Department of 

Energy, 2015). 

 There are various modeling approaches when trying to forecast oil prices. These 

models attempt to predict the price behavior given different factors and their interactions. 

Some models include regression, time series, and artificial neural networks among others. 

Based on research studies, regression models are weak because they depend on forecasting 

other variables to forecast oil prices (De Souza e Silva at al., 2010), and time series models 

are not useful because oil prices exhibit a nonlinear behavior (Xie et al., 2006). Artificial 

neural networks and a combination of other models seem to be promising (De Souza e 

Silva at al., 2010); but it is difficult to include all the variables in this intricate system when 

the relationship between them is not completely understood.  
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 Ultimately, oil price is determined by the economic model of supply and demand 

balance. However, supply and demand are affected by outside forces with many interacting 

factors including: geopolitical events, discoveries of new oil reserves, the financial and 

economic status of global economies, new energy sources and technologies, weather 

conditions, and decisions by oil producers including OPEC (Organization of the Petroleum 

Exporting Countries) and North American oil companies among others.  Thus, it is very 

difficult to model these complex and dynamic interactions.  

 The demand part of the price function is largely driven by economic development 

around the world (Sorkhabi, 2008). Economic development translates into an increment in 

energy demand, especially in developing countries as they try to improve their standard of 

living. Countries with large populations, such as India and China, have had a rapid 

economic growth over the past decade and have drastically increased their demand for oil. 

Additionally, the demand is also affected by competition with new energy sources that at 

the same time is driven by an increasing concern for the environment.  

 On the other hand, the supply part of the price function is driven by new oil 

discoveries (reserves additions), spare capacity of oil fields, spare capacity or lack thereof 

in refineries (for petroleum products), OPEC and independent oil company decisions, and 

even some unpredictable events like natural disasters and geopolitical events including 

wars and political instability, especially in OPEC nations.  

 Let us discuss the OPECôs role further. OPEC manages the oil production of its 

member nations by setting quotas. From the worldôs oil production in 2015, OPEC nations 

produced 40% of the total, and their exports represented about 60% of the total oil traded 

worldwide (U.S. EIA, Feb. 9, 2016). Furthermore, geopolitical events affecting OPEC 

nations have historically resulted in reductions in oil production (U.S. EIA, Feb. 9, 2016). 
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This situation partially explains why oil prices go up when the OPEC production quotas 

are reduced. Other factors mentioned before also play a part in the final price.  

 As for natural gas, the Henry Hub is the pricing point for natural gas future contracts 

representing overall market conditions in the United States and used to compare the 

relationship between oil and natural gas prices. Supply and demand balance is still the main 

driver of natural gas prices; and like oil, it is also affected by reserves, production output, 

storage, weather, and seasonality.  

 One important characteristic about natural gas is that its consumption is seasonal 

but its production is not. This seasonality leads to higher prices during winter and lower 

prices during summer because of its use in heating and cooling systems. More natural gas 

tends to be used for heating northern U.S. cities during winter than for generating power to 

run air conditioning in southern U.S. cities during summer.  

2.2. Oil price vs. natural gas price 

 The disparity between oil and natural gas prices can largely be attributed to the 

differences between their energy content. Natural gas is priced in dollars per million BTU 

and oil is priced in dollars per barrel. To be comparable, it is an industry standard to use a 

5.8 to 1 ratio, given that a barrel of oil produces 5.8 million BTUs of energy.  

 The difference in price per BTU also resides in their physical state. Natural gas is 

not as easy to transport because of its gaseous state, although infrastructure deployment 

has increased worldwide over the past decade. On the other hand, oil is easily transportable 

because of its liquid form making it the No.1 energy commodity worldwide (McGuire, 

2015). However, this makes oil prices more volatile given its vulnerability to events that 

can disrupt its transportation. 
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 Natural gas price fluctuations generally followed those of crude oil; and substitution 

and competition between oil and natural gas seemed to be the link between their prices 

(Brown and Yucel, 2008). However, after the crisis of 2008, natural gas prices continued 

to follow a downward trend in contrast to oil, which slowly started to pick up in 2009 (see 

Figure 2.2). 

 

 

 

 

 

 

 

 

 

Figure 2.2. WTI oil prices and Henry Hub natural gas prices 2000-2015 (Source: 

McGuire, 2015). 

 Over the past decade in the U.S., advances in extraction techniques from 

unconventional reservoirs have allowed the production of amounts of both oil and natural 

gas in very significant quantities that were not previously anticipated. From Figure 2.3, it 

can be observed that the United Statesô dry gas production from shale reservoirs started 

increasing rapidly in 2007 when it accounted for 5% of the total production. By 2013 shale 

gas accounted for 40% of the total dry gas production and continues to increase. The 
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increased in the total production of natural gas is a determining factor for the low gas prices 

experienced since 2008 and the disparity between oil and gas prices trends. 

Figure 2.3. Shale gas production as a percentage of total U.S. dry gas production 2000-

2013 (Source: U.S. EIA, 2013). 

2.3. Oil price history 

The majority of the abrupt changes in oil price can be explained both by geopolitical 

events and supply-demand imbalances affected by both production and consumption 

technologies (see Figure 2.1). 

For example, the first oil shock was a result of the Yom Kippur War/Arab embargo 

in 1973 when the nominal price increased from 4.31 $/bbl to 10.11 $/bbl. The second oil 

shock increased the oil price from 15.85 $/bbl to 39.50 $/bbl; and started in 1978 due to 

the Iranian Revolution and picked in 1980 as a result of the Iran-Iraq War. The first abrupt 

price drop showed in Figure 2.1 was a result of the worldôs oversupply and less demand 
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(Carollo, 2012). In the same way, the Gulf War, Iraq War, and the financial crisis of 2008 

were the primary reasons to the changes in oil price for those years. 

2.3.1. The crisis of 2008 

 The oil price collapse of 2008 was something never seen in the history of the oil 

industry. Crude oil prices fell abruptly from almost 140 $/bbl to under 40 $/bbl. It was not 

the result of a decline in oil demand; in fact, there was an increase on the global demand 

of around 2 million bbls/day and a reduction in the production of about the same amount 

(Carollo, 2012) contradicting the law of supply and demand. This was a special case. The 

crash of international financial institutions was a detonator to burst the oil bubble by 

affecting daily trades of oil contracts on financial markets; and therefore, bringing down 

the price of oil (Carollo, 2012). 

 In this situation, the OPEC tried to remediate the situation by implementing cuts in 

production. However, this action did not prevent the price from continuing downwards; 

and confirmed that OPECôs decisions are not always the determinant factor on the 

dynamics of crude oil prices (Carollo, 2012). 

2.3.2. Current oil price 

 The drop in oil price that started in June 2014 was triggered largely by continued 

oversupply when demand was not growing at the same level, along with financial concerns 

in Europe and Asia, uncertainty in equity and non-energy commodity markets, high 

inventory levels of crude oil, and Iranôs compliance on the nuclear deal lifting the sanctions 

which will rise Iranian crude oil exports (U.S. EIA, Feb. 2016; OPEC, Aug. 2015). Since 

mid-2014 the price trend has been downwards with small and brief periods in the change 
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of the overall trend as observed in Figure 2.4. The WTI price as of February 2016 is 32.15 

$/bbl which represents a decrease of 69.4% compared to June 2014. 

 

 Figure 2.4. WTI Oil price history from January 2012 to May 2016 (Source: U.S. Energy 

Information Administration, May 2016). 

As previously explained, there are many factors affecting prices; and in the past, 

OPEC has tried to help maintaining prices at a certain level. However, it is unlikely that 

countries such as Saudi Arabia will lower their production as a strategy to slow the 

development of new energy sources which have increased the production of the United 

States and Canada in recent years.  

The current situation limits new production, which, in theory, should allow for a 

modest rise of oil prices because of the supply and demand law. The current global 

projection for oil demand predicts growth of about 1.3 million barrels per day propelled by 

the low oil prices encouraging transportation fuel demand and an increased demand of 
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petrochemicals in China, Unites States, and Asia-Pacific (OPEC, Feb. 2016). However, as 

explained in this chapter, the dynamics to predict the future oil price are complex.  
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Chapter 3: Economic aspects of shale reservoirs 

 The economic feasibility of production from shale rocks differs from conventional 

reservoirs in many aspects. First, conventional reservoirs have been studied and produced 

for longer; and, their production forecasting can be achieved by using traditional methods, 

while production from shale rocks is relatively new. Therefore, there is limited experience 

forecasting production from shales and tight sands. This limited experience with shale 

production can bring great uncertainty when evaluating the economics of these reservoirs 

as it greatly depends on production volumes. Second, shale formations are difficult and 

expensive to develop. From well design to the handling of flow-back water, costs 

associated to shale reservoirs can affect or delay the development of a play.  

 In this chapter, I describe the principal factors affecting well economics: production 

decline rates and costs, in addition to how these vary between shale wells and wells in 

conventional reservoirs. Costs are divided in three categories to have a better understanding 

of what is included in each: capital costs, operation costs, and financing costs.   

3.1. Production decline rates 

 The extraction of hydrocarbons from shale reservoirs is relatively new and still 

needs more data and experience to reduce uncertainty when drawing assumptions for these 

plays. Still, the limited data available from existing wells suggests that production declines 

more rapidly in shale wells than in conventional vertical wells (Lake et al., 2013). A shale 

well can reach its total production within the first five years in contrast to the projected 

thirty-year longevity for most conventional wells. As a result, companies must continue 

drilling, as well as to use re-fracturing and enhanced oil recovery techniques to maintain 

high production volumes and low unit costs.  
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 Initial production of a well typically bears some correlation with the expected 

cumulative production during the life of the well. As technology improves and companies 

find and target sweet spots, initial production has seen a constant increase allowing 

companies to extract more oil during the initial months of production, a trend that can be 

observed across different plays. One example is the Eagle Ford Shale that has seen a 

continuous improvement in initial productivity (see Figure 3.1). The targeting of sweet 

spots to maximize initial production has allowed companies to be resilient despite decline 

rates that can reach up to 79% for the first year, like in the Niobrara Shale, or can be as low 

as 18% for the first year like in the Monterey-Temblor Shale. Decline rates for the first 

year in some Texas shale plays are: 60% for the Eagle Ford, 65% for the Barnett, and 66% 

for the Permian (Hughes, 2013). 

 

Figure 3.1. Average oil production per well in the Eagle Ford (Source: U.S. Energy 

Information Administration, February 2016).  
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3.2. Costs 

 The variations on costs primarily depend on the locationôs geology, well depth, and 

water management and disposal options. 

3.2.1. Capital costs 

 Capital costs or capital expenditures (CAPEX) are funds invested by a company to 

start a new project or to improve the useful life of an existing capital asset. CAPEX 

typically consists on geological and geophysical (G&G) costs, drilling costs, tankers, 

facilities, pipelines, and other items. However, when analyzing the economics of shale 

plays, the approach is usually centered in the economic feasibility of drilling a new well or 

a group of wells in a certain area where the G&G costs can be omitted as shale reservoirs 

have little discovery risk and very few wells are unproductive (Lake et al, 2013). 

Additionally, economic analysis on a well by well basis in an already productive play also 

disregards facilities and pipelines costs because these were already considered when 

evaluating the initial development of the play. Under this approach, CAPEX are composed 

in its majority by drilling and completion costs (D&C), and to a lesser extent by 

abandonment costs. At the same time, D&C can be divided into intangible and tangible 

costs. Intangible costs are not part of the final operating well which usually include service 

fees, fluids, rented equipment, and expendable equipment. Tangible costs are the opposite 

and often include casings, equipment, and other tangibles. Abandonment costs are 

associated with the environmentally safe abandonment of a well and facilities at the end of 

its economic life. 

 In contrast to conventional wells, shale wells need additional operations after 

drilling for them to produce. These operations are those for hydraulic fracturing, a well-

stimulation technique in which a hydraulically pressurized liquid (fracking fluid), that 
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includes the blend of water with sand and chemicals, is injected into the ground in order to 

create fractures in shale rocks to increase the flow of hydrocarbons from a well. Depending 

on the depth of the geological formation, fracturing activities can take place from several 

hundred feet to several miles underground. Hydraulic fracturing is part of the completion 

cost; and it significantly contributes to the increased capital cost of putting a well into 

production as it accounts for the largest portion of D&C. Table 3.1 shows the typical cost 

breakdown for D&C in the Eagle Ford from which drilling represents 38% of the total cost 

and completion represents 62%. 

  $ Thousands 

DRILLING    

Set Up costs  $         215.00  

35 Rig days @20k/d  $         700.00  

Fluids, chemicals, transportation & fuel  $         270.00  

Services & rental equipment  $         540.00  

Bits, expendable equipment & Misc.  $            60.00  

Labor, engineering & overhead  $            70.00  

Casing and other tangibles  $         190.00  

Contingencies  $         240.00  

Plugging and abandonment  $         100.00  

Sub-total for drilling   $      2,385.00  

COMPLETION    

Set up  $            35.00  

Rig & daywork  $         115.00  

Fluid, chemicals, transportation & fuel  $            66.00  

Services & rental equipment  $         208.00  

Formation Stimulation  $      2,760.00  

Expendable equipment & Misc.  $            19.00  

Casing and other tangibles  $         430.00  

Contingencies  $         325.00  

Sub-Total for completion  $      3,958.00  

    

Total D&C budget  $      6,343.00  

Table 3.1. Typical budget for a well in the Eagle Ford Shale for the year 2011 (Source: 

Rigzone, 2011).  
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 Drilling and completion costs vary across and within plays depending on the 

geology of the area, its complexity, and well design (lateral length and fracture stages). In 

2015, drilling costs ranged from 90 to 180 $/ft, and completion costs were between 400 

and 800 $/ft (U.S. EIA, Mar. 2016). For the Eagle Ford Shale, these costs per foot were 

approximately 150 $/ft and 700 $/ft for drilling and completion respectively in the same 

time period (U.S. EIA, Mar. 2016).  

From Table 3.1, the largest component of the completion cost is formation 

stimulation which refers to hydraulic fracturing; a process that uses large amounts of water. 

It is estimated that 2 to 4 million gallons of water per horizontal well are typically required 

for hydraulic fracturing. (Wang et al., 2014). This is problematic in drought prone areas 

such as west Texas. As a result, companies are forced to come up with better solutions for 

the amount of water used by changing to other fluids or by adopting techniques that allow 

them to re-use or recycle water. Adopting these techniques has the additional benefit of 

reducing costs, for some plays, compared to hauling water in or out.  

 Another component of hydraulic fracturing is the proppant used in the fracking 

fluid which keeps fractures opened allowing the flow of hydrocarbons. The proppant is 

typically sand, also called ñfrac-sandò; but artificial materials such as man-made ceramic 

are also used. Frac-sand prices vary depending on its quality. In the United States, the 

freight on board (FOB) price for the year 2015 ranged from 60 to 150 $/ton with an average 

of 67 $/ton (Rock Products, 2015). In the Eagle Ford Shale, proppant costs are higher due 

to heavy reliance on artificial proppant. Additionally, gas prone areas where pressure is 

high increases proppant use and completion cost (U.S. EIA, Mar. 2016) 

 As the industry continues to evolve, improvements in drilling and completion 

technologies have allowed companies to reduce times, lower total well costs, and increase 
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well performance. Improvements in drilling technology include longer laterals, improved 

geo-steering, increased drilling rates, minimal casing and liner, and multi-pad drilling 

among others. In the same way, improvements in completion technology include number 

of fracturing stages, shift to hybrid fluid systems, and spacing optimization (U.S. EIA, Mar. 

2016). In 2015, hydraulic fracturing costs dropped over 40% compared to 2012 despite 

much larger completions with more stages (U.S. EIA, Mar. 2016). Technological advances 

play an important part on cost reductions; but it also can be partially attributed to the low 

oil price environment which has resulted in a decrease of drilling activity and, 

consequently, a demand decrease for field services. Because of this, service companies 

have responded to the low demand by reducing their fees, which in the Eagle Ford Shale 

has contributed to a drop of 25% on average in costs (U.S. EIA, Mar. 2016). Additionally, 

according to the Bureau of Labor Statistics, drilling rates dipped by 19.6% from June 2014 

to May 2015, the price of frac-sand declined by 12.5%, whereas the rates for support 

activities, which include the surveying, cementing, casing and treatment of wells only 

dipped by 1.4% in the same timeframe (Blum, 2015). 

3.2.2. Operation costs 

Operation costs (OPEX), also referred to as lease operating expenditures (LOE), 

occur periodically and are necessary for daily operations. These costs are usually expressed 

in expenditure per year or per unit of production, and typically include: utilities, 

maintenance, administrative and general (A&G) overhead, production costs, transportation 

of the product to delivery points, evacuation costs, and insurance costs (Mian, 2002).   

OPEX are highly variable ranging from 9 to 24.50 $/boe1 influenced by location, 

play type, well performance, and company efficiency (U.S. EIA, Mar. 2016). In the case 

                                                 
1 Boe stands for barrel of oil equivalent. 
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of Eagle Fordôs oil wells, OPEX is dominated by artificial lift and water disposal as can be 

observed in Figure 3.2. 

 

Figure 3.2. Pie charts showing the operating cost distribution for gas wells and oil wells 

(Source: U.S. Energy Information Administration, March 2016). 

Water disposal is a major cost for some plays. It refers to the fluid that flows back 

to the surface after hydraulic fracturing and during the hydrocarbon extraction process. 

This flow-back fluid is a combination of fracking fluid and naturally occurring water that 

exists in the formation. The management of this flow-back water is a crucial point in the 

extraction process since the improper handling of these fluids poses a great risk to water 

and land contamination, and is therefore regulated under State guidelines.  
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The costs involved in the handling of flow-back water vary depending on the 

location of the shale play whose characteristics influence decisions such as reuse or 

recycling, as well as treatment and final disposal. In the United States most flow-back water 

is disposed through deep underground injection using Class II control wells.  The 

availability of adequate deep-well disposal capacity can be a limiting factor like in the case 

of the Marcellus Shale where approximately 77.5% is sent to treatment facilities to later be 

discharge to surface waters, 16% is reused, and a very small percentage is injected into 

deep wells (Gregory et al., 2011; Rozell and Reaven, 2012).  Flow-back disposal is very 

different in Texas where disposal wells are available.  At the low cost of 1 $/bbl, injection 

is the preferred method of flow-back water management despite the high water production 

rates (Rassenfoss, 2013; Nicot et al., 2014). Reuse of flow-back water for hydraulic 

fracturing operations is another viable option with costs in the range of 0.60-1.80 $/bbl 

depending on its chemical composition (Stewart, 2015). 

3.2.3. Financing costs 

 Financing costs are the expenses associated to securing financing for a project. 

Because oil and gas projects are capital-intensive, companies finance their operations either 

from equity financing or through borrowings and loans. The financing costs include interest 

payments and other costs paid to the providers of the funds. The other costs can include: 

amortization of discounts or premiums, finance charges applied to finance leases, and 

exchange differences from foreign currency borrowings (IFRS, 2012). 

 Each company has a financial structure used to raise capital, both debt and equity. 

Small companies are typically limited to their capital sources with only bank loans 

available for debt financing. Larger companies, particularly publicly traded, have access to 
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more options of securitized debt or venture capital (Inkpen and Moffett, 2011). Although 

debt is cheaper, it is considered a burden and a risk; therefore, companies should try to 

raise equity to maintain an appropriate balance (Inkpen and Moffett, 2011). Depending on 

the capital structure of the company, the adequate proportion of debt and equity is 

determined.  

 Another important aspect when discussing financing costs is the opportunity cost 

which is defined as ñthe potential benefit lost or sacrificed when the choice of one course 

of action requires giving up an alternative course of actionò (Mian, 2002). Companies have 

a portfolio of projects and they must choose the best that will give them an attractive return 

on their investment. When performing the economic analysis through the discounted cash 

flow method, the opportunity cost must be taken into consideration and is reflected in the 

discount rate used for the evaluation. The discount rate is the risk-adjusted cost of capital 

for the specific project. A company creates value for their shareholders when it invests in 

projects that yield results above their cost of capital (Inkpen and Moffett, 2011). Since 

companies usually use financing mechanisms to raise capital, they must choose a discount 

rate that is above their weighted average cost of capital (WACC). The WACC is the 

corporate hurdle, meaning the proportion of debt and equity, and depends on the capital 

structure of the company (Inkpen and Moffett, 2011). 
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Chapter 4: Impact of low oil prices 

 The sharp decline in oil prices is pushing companies to innovate, reduce costs, and 

evaluate strategies that can help them stay afloat while prices are low.   

 In this chapter, I discuss the impact of low oil prices on companiesô finances, 

operations, and some strategies that can be applied when there is uncertainty in prices.   

4.1. Impact on the finances  

 Companies require capital to sustain their operations which is raised through debt 

(acquiring loans or selling bonds), or through equity (selling stocks in the market). Since 

oil prices started declining in mid-2014, there has been an increased weakness among 

credits related to oil and gas exploration, production, and energy services. According to the 

Board of Governors of the Federal Reserve System, total loans for the oil and gas 

exploration and production sector were 276.5 billion dollars for the year 2015, of which 

34.2 billion dollars were classified as substandard, doubtful, or loss compared to 6.9 billion 

dollars in 2014 (FRB, 2015). This situation is reflected in the companiesô income 

statements. EOG Resources reported a net income loss of 4.5 billion dollars in the year 

2015 when the WTI price averaged at 48 $/bbl compared to a net income gain of 2.9 billion 

dollars in 2014 when the WTI price averaged at 85 $/bbl (EOG Resources, Feb. 2016). 

Pioneer Natural Resources and Chesapeake Energy reported a net income loss of 0.3 and 

14.9 billion dollars respectively in 2015 (Pioneer Natural Resources, Feb. 2016; 

Chesapeake Energy, Feb. 2016). When prices are low, companies become more capital-

constrained and may have to get capital at higher interest rates (Ikonnikova and Gülen, 

2015). Negative results push companies to increase their liquidity to meet their financial 
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obligations which can be achieved through the sale of assets, CAPEX and OPEX reduction, 

debt acquisition, or equity reduction.  

 Companies respond to low prices by reducing expenses, mostly in these categories: 

number of employees (layoffs), exploration costs, drilling and completion costs, and non-

core businesses (assets sale). Companies including companies and oilfield services have 

announced and already reduced their workforce. Schlumberger eliminated about 20,000 

jobs worldwide in early 2015 and Baker Hughes plans to eliminate about 7,000 jobs in 

2016 (Karkela, Jan. 2016). Companies like EOG Resources and Pioneer Natural Resources 

have already decreased their workforce by 240 and 343 employees respectively (EOG 

Resources, Feb. 2016; Pioneer Natural Resources, Feb. 2016).  

 Companies use different strategies to minimize risk. One of them is hedging, which 

is an investment position intended to offset potential losses from fluctuations in prices by 

agreeing to set a future price for a product. Hedging is the use of financial instruments 

known as ñderivativesò that are commonly used by companies to protect their cash flow. 

However, when the uncertainty in prices is high, hedging can be counterproductive in the 

case prices rise above the hedging price while a contract for said price is still in place. 

Additionally, companies are evaluating their assets to sell the ones that do not fit their 

strategy in this low price environment. For example, Pioneer Natural Resources has sold 

its Eagle Ford Shale midstream business to increase the companyôs liquidity position 

(Pioneer Natural Resources, May 2016). International companies are also struggling with 

uncertainty in prices. Companies such as Petrobras and Pemex, are also considering selling 

non-core businesses for the same reasons (Llanos-Small and Thornton, 2015). 
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4.2. Impact on the operations 

 In times of price uncertainty, companies are driven to adjust their production which 

translate into potential changes in capital budgets and input costs that result on changes in 

number of wells drilled and completed; the combination of water, proppant, and chemicals 

used for completion; and completion design (Ikonnikova and Gülen, 2015). Companies are 

also focusing on keeping production flowing from their existing wells and not trying to 

develop new areas if they do not have commitments to fulfill, forcing shale producers to 

delay new drilling and rely more in re-fracturing to keep production constant. Other 

companies are still drilling, but not completing new wells; therefore, an increase in the 

number of new wells does not necessarily translate to an increase in production (Allen, 

2016). For example, EOG Resources reported 300 drilled uncompleted wells at year-end 

2015; and they expect an oil production decline of 5% for the year 2016 (EOG Resources, 

Feb. 2016). The advantage of having drilled but uncompleted wells is that almost half of 

their cost is considered sunk by the time they start producing (Dunning, 2016). The 

decrease on the number of wells drilled in the United States is reflected in the decrease on 

the amount of active rigs in oilfields (Figure 4.1). As of December 2015, the rig count in 
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the United States has decreased in 1,168 compared to the previous year (Baker Hughes, 

2016).  

Figure 4.1. U.S. onshore rig count 2011-2015 (Source: Baker Hughes, 2016). 

 As experience is gained in shale reservoirs, companies pick better drilling locations 

which improves wellsô productivity; and they also improve drilling and completion 

techniques which can reduce costs. Cost reduction is especially important when oil prices 

are low so new wells can be economically viable. Companies like EOG Resources and 

Pioneer Natural Resources are responding to this challenge by reducing their drilling time 

and completion costs which have an economic impact on service fees and well economics. 

Additionally, companies use infill drilling, which reduces the spacing between wells, in 

high-productivity areas to expand the inventory of wells and increase the fieldôs 

production. The new wells drilled through an infill drilling program are cheaper to 

complete because they use significantly less water and proppant than original wells; but 

the production from the individual infill wells is lower than original wells (Ikonnikova and 

Gülen, 2015). Nevertheless, despite the lower per-well production, infill drilling leads to 
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higher estimated ultimate recovery from a given field which can possibly translate into 

higher return on capital on a per-lease basis (Ikonnikova and Gülen, 2015).  

 Additionally, for shale plays that have different hydrocarbon products, diversifying 

their portfolio of oil and gas wells can be helpful. For example, the Eagle Ford Shale, 

compared to other shale reservoirs that usually contain either oil or gas, contains large 

quantities of oil, natural gas liquids, and natural gas. This has being beneficial in the past 

for South Texas companies (principally producing shale gas) since, as explained in Chapter 

2, there is a disparity between oil and natural gas prices; thus, when oil prices are low, 

companies can switch to produce more gas if its price has not fallen as much (Tunstall, 

2014). Although the real profit for companies in the Eagle Ford is still in oil production.  

  



 

 

26 

Chapter 5: Financial analysis 

 Many companies are struggling to keep operations afloat with oil prices below 50 

$/bbl, which is observed in their financial results measured through the financial ratios. 

Financial ratios are relationships between different categories of financial data (cash, net 

working capital, and net fixed assets) from a company used for comparison purposes 

(Inkpen and Moffett, 2011). They are classified as: liquidity measurement ratios, operating 

performance ratios, profitability ratios, debt ratios, and investment valuation ratios.  

 In this chapter, I give a brief description of each of the selected companies to later 

explain the results for some financial ratios that are the most relevant in comparing the 

selected companies in regards to debt, liquidity, and cash flow from their operating 

activities.  

 For the financial analysis, I collected data from the companiesô balance sheets, 

statements of income, statements of cash flows, and business summary which are compiled 

in the 10-K reports, as well as data from the annual report to shareholders. The 10-K report 

is an annual form required by the United States Securities and Exchange Commission 

(SEC) that gives a comprehensive summary of a companyôs financial performance. The 

study comprises data for a ten-year period (2005-2015) to understand the relationship 

between the oil price cycles and the companiesô financial performance. 

5.1. Selected companies 

 To carry out the financial, as well as the economic analysis, the selected companies 

must be publicly traded to obtain their financial data and investor presentations, which 

include operational insights required for the study. Additionally, the companies must have 
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operations in the Eagle Ford Shale and operate their stimulated, horizontal wells with over 

twelve months of production data. 

5.1.1. EOG Resources 

 EOG Resources Inc. (EOG) is based in the United States.  It operates in the United 

States, Canada, United Kingdom, Trinidad, and China. In the United States, EOG has assets 

in the Eagle Ford, the location of most of its assets and in which the company is the largest 

crude oil producer. EOG also has assets in the Permian Basin (Leonard, Wolfcamp, and 

Second Bone Spring Sand plays), Barnett Shale, Marcellus Shale, the Anadarko Basin, the 

Rocky Mountains area, and the Upper Gulf Coast region. EOG is listed in the New York 

Stock Exchange and is traded under the ticker symbol "EOG". 

 According to EOGôs Annual Report 2015, the company leads in number of wells 

with peak production rates greater than 1,000 barrels of oil equivalent per day, which can 

be confirmed by looking at the production of some of their wells in databases like those 

from Drillinginfo. Additionally, EOGôs initiatives extends beyond drilling and completion 

technological advances; its in-house developers create proprietary analytical software 

suited to its particular needs as a company (EOG, Feb. 2016). 

 In 2015, EOG increased its combined domestic and international oil and condensate 

production by177.20 MBbld2 compared to the results from 2014, because of the production 

growth in domestic plays (Figure 5.1). However, its natural gas and natural gas liquids 

(NGLs) production suffered a small decline (Figure 5.2, and 5.3). EOGôs daily crude oil 

and condensate, natural gas, and natural gas liquids production from the United States only 

                                                 
2 MBbld stands for thousand barrels per day. 
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are in Figure 5.4, Figure 5.5, and Figure 5.6 respectively. Additionally, EOGôs net proved 

reserves declined by 471.72 MMBoe3 (Figure 5.7).  

 

Figure 5.1. EOGôs Crude oil and condensate daily production per location 2005-2015 

(EOG, Feb. 2016). 

 

 

 

 

 

 

 

 

 

                                                 
3 MMBoe stands for million barrels of oil equivalent. 
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Figure 5.2. EOGôs Natural gas daily production per location 2005-2015 (EOG, Feb. 

2016). 

Figure 5.3. EOGôs Natural gas liquids daily production per location 2005-2015 (EOG, 

Feb. 2016). 
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Figure 5.4. EOGôs U.S. crude oil and condensate daily production 2005-2015 (EOG, 

Feb.2016). 

Figure 5.5. EOGôs U.S. natural gas daily production 2005-2015 (EOG, Feb. 2016). 
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Figure 5.6. EOGôs U.S. natural gas liquids daily production 2005-2015 (EOG, Feb. 2016) 

Figure 5.7. EOGôs Net proved reserves of oil equivalent 2005-2015 (EOG, Feb. 2016). 
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5.1.2. Pioneer Natural Resources 

 Pioneer Natural Resources (Pioneer) is an exploration and production (E&P) 

company from the United States based in Texas. The company focuses its operations in the 

Spraberry/Wolfcamp in the Permian Basin and the Eagle Ford Shale, both in Texas. They 

are the largest producer in the Spraberry/Wolfcamp and a top operator in the Eagle Ford 

Shale. Additionally, Pioneer is a large natural gas producer in the West Panhandle gas field 

in Texas and in the coal bed methane-rich Raton Basin in southeastern Colorado. Before 

2010, the company operated in Argentina, Canada, South Africa, and Tunisia, as well as in 

the United States; but since 2011, Pioneer focused its efforts to develop domestic plays. 

Pioneer is listed in the New York Stock Exchange traded under the ticker symbol "PXD"; 

and has been the second best performing E&P stock in the S&P 500 over the past five years 

(Pioneer, Feb. 2016). 

 During 2015, Pioneer placed 197 horizontal wells on production, increasing its 

crude oil and condensate production by 15.75 MBbld (Figure 5.8) compared to 2014. 

However, Pioneerôs natural gas (Figure 5.9) and NGLs (Figure 5.10) production decreased 

by 16.60 MMscfd and 4.60 MBbld, respectively for the same period. Pioneerôs daily crude 

oil and condensate, natural gas, and NGLs production from the United States from 2005 to 

2015 are in Figure 5.11, 5.12, and 5.13 respectively. Additionally, Pioneerôs net proved 

reserves declined in 105.41 MMBoe (Figure 5.14).  

 

 

 

 

 

 

http://www.pxd.com/operations/permian-basin
http://www.pxd.com/operations/eagle-ford-shale
http://www.pxd.com/operations/west-panhandle
http://www.pxd.com/operations/rockies
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Figure 5.8. Pioneerôs crude oil and condensate daily production per location 2005-2015 

(Pioneer, Feb. 2016). 
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Figure 5.9. Pioneerôs Natural gas daily production per location 2005-2015 (Pioneer, Feb. 

2016). 

Figure 5.10. Pioneerôs Natural gas liquids daily production per location 2005-2015 

(Pioneer, Feb. 2016). 
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Figure 5.11. Pioneerôs U.S. crude oil and condensate daily production 2005-2015 

(Pioneer, Feb.2016). 

Figure 5.12. Pioneerôs U.S. natural gas daily production 2005-2015 (Pioneer, Feb. 2016). 
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Figure 5.13. Pioneerôs U.S. natural gas liquids daily production 2005-2015 (Pioneer, Feb. 

2016) 

Figure 5.14. Pioneerôs Net proved reserves of oil equivalent 2005-2015 (Pioneer, Feb. 

2016). 
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5.1.3. Chesapeake Energy 

 Chesapeake Energy (Chesapeake) is based in Oklahoma. Chesapeake operates in 

the Utica, Marcellus and Niobrara Shales on the north of the country, and on the Eagle 

Ford, Anadarko Basin, Haynesville, and Barnett Shale on the south. Chesapeake is listed 

on the New York Stock Exchange and is traded under the ticker symbol "CHK". 

 In 2015, Chesapeakeôs crude oil and condensate production decreased in 13.70 

MBbld (Figure 5.15), and its natural gas production decreased in 68.49 MMscfd (Figure 

5.16). Additionally, Chesapeakeôs net proved reserves declined by 991.90 MMBoe (Figure 

5.17). 

Figure 5.15. Chesapeakeôs U.S. crude oil and condensate daily production 2005-2015 

(Chesapeake, Feb.2016). 

 

 

 



 

 

38 

 

Figure 5.16. Chesapeakeôs U.S. natural gas daily production 2005-2015 (Chesapeake, 

Feb. 2016). 

Figure 5.17. Chesapeakeôs net proved reserves of oil equivalent 2005-2015 (Chesapeake, 

Feb. 2016). 
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5.2. Financial ratios results 

¶ Cash ratio 

 The cash ratio is an indicator of a company's liquidity. It measures the amount of 

cash, cash equivalents or invested funds in current assets to cover current liabilities. This 

ratio only takes into account the most liquid short-term assets of the company, which are 

those that can be easily converted to cash to pay off current obligations; thus, it ignores 

inventory and receivables, as there are no assurances that these can be converted to cash in 

a timely matter to meet current liabilities. Very few companies have enough cash to cover 

their current liabilities; hence, it is not necessarily bad for a company to have a cash ratio 

under 100%. The equation for the cash ratio is: 

 

ὅὥίὬ ὶὥὸὭέ
ὅὥίὬ ὅὥίὬ ὉήόὭὺὥὰὩὲὸίὍὲὺὩίὸὩὨ ὊόὲὨί

ὅόὶὶὩὲὸ ὒὭὥὦὭὰὭὸὭὩί
    υȢρ 

  

 The results for the cash ratio in Figure 5.18 show that throughout the 2005 and 2015 

period there is no trend present for any of the three companies. However, Chesapeakeôs 

cash ratio is low for the majority of years, meaning that its liabilities greatly exceed its 

cash, cash equivalents, and invested funds in current assets that can be used to pay said 

liabilities. For 2015, Pioneerôs cash ratio is 95%, which is a sign of financial strength, 

meaning that for that year, the company can pay most of its current liabilities with the 

amount it has in cash or the assets that can be easily converted to cash.  
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Figure 5.18. Cash ratio showing WTI Price 2005-2015. 

¶ Cash-flow-to-debt ratio 

 A variation to the cash ratio is the cash-flow-to-debt ratio that is a measure of a 

companyôs ability to meet its total debt (or total liabilities) with its yearly cash flow from 

operations. The greater the ratio, the greater the companyôs ability to carry its total debt. It 

is defined by the equation: 

 

ὅὥίὬ Ὢὰέύ ὸέ ὨὩὦὸ ὶὥὸὭέ
ὕὴὩὶὥὸὭὲὫ ὧὥίὬ Ὢὰέύ 

Ὕέὸὥὰ ὒὭὥὦὭὰὭὸὭὩί
     υȢς 

  

 The results for the cash-flow-to-debt ratio show that EOG and Chesapeake have 

higher debt loads than their operating cash flows; and, on the contrary, Pioneer produces 

enough yearly cash flow from their operations to cover their liabilities in most years (Figure 

5.19). Pioneerôs performance is a sign of financial strength since it has outstanding results 

with a ratio >100% for the years 2005, 2008, and 2010-2014. Even in the low oil price 
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environment of 2015, its ratio was 85% which still shows financial strength. EOG has a 

moderate performance throughout the 2005-2008 period; but since the crisis of 2008, its 

cash-flow-to-debt ratio has declined Chesapeakeôs results show a weak cash flow 

generation and too much debt.  

 

                   Values for Chesapeake from 2005 to 2009 were not found. 

Figure 5.19. Cash-flow-to-debt ratio showing WTI Price 2005-2015. 

¶ Operating profit margin 

 This profitability ratio represents how many cents are earned for each dollar of 

sales. It does not take into account selling, general and administrative, or operating 

expenses. Positive and negative trends in this ratio are, for the most part, directly 

attributable to management decisions since operators have control over these expenses. 

The operating profit margin ratio shows whether the fixed costs are too high for the 

production or sales volume. High or increasing operating margin is preferred because if the 
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operating margin is increasing, the company is earning more money per dollar of sales. 

The equation for the operating profit margin is: 

ὕὴὩὶὥὸὭὲὫ ὴὶέὪὭὸ άὥὶὫὭὲ
ὕὴὩὶὥὸὭὲὫ ὴὶέὪὭὸ

ὙὩὺὩὲόὩί
     υȢσ 

 The operating profit margin for each company is in Figure 5.20. The results seem 

to follow the oil price trend; but they are not necessarily correlated. Even though oil prices 

determine in great part profit margin for oil companies, the operating profit margin is 

mainly determined by costs. This ratio measures how much revenue is left over after 

deducting operating expenses. Under the low oil price environment of 2015, the three 

companies show loses from their operating activities which is expected taking into account 

the breakeven analysis in Chapter 7. Chesapeake is the one with the largest loss per dollar 

of sales, which is also consistent with the analysis in Chapter 7. A low operating profit 

margin usually means that a company has a high financial risk, since it implies that the 

company struggles to pay its fixed costs that include interests on debt. 
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Figure 5.20. Operating profit margin showing WTI Price 2005-2015. 

¶ Net profit margin 

 A variation on the operating profit margin is the net profit margin. This profitability 

ratio calculates the percentage of income that remains after all operating expenses, interest, 

taxes, and preferred stock dividends have been subtracted from the total revenue. The 

equation for the operating profit margin is: 

ὔὩὸ ὴὶέὪὭὸ άὥὶὫὭὲ
ὔὩὸ ὍὲὧέάὩ

ὙὩὺὩὲόὩί
     υȢτ 

  

 The net profit margin results for each company is in Figure 5.21 and resembles the 

trend from the operating profit margin ratio. 

 

 

 

 



 

 

44 

 

Figure 5.21. Net profit margin 2005-2015. 

¶ Debt ratio 

 The debt ratio measures the amount of debt a company has on its balance sheets 

compared to its assets. This ratio is helpful when analyzing a companyôs leverage. The 

higher the ratio, the more debt compared to assets and the more leveraged it is which can 

be considered riskier. A downside to this ratio is that it is not a pure measurement of debt 

as it also includes operational liabilities, such as accounts payable and taxes payable; 

therefore, it is analyzed along with other ratios for comparison purposes. The equation for 

the debt ratio is: 

 

ὈὩὦὸ ὶὥὸὭέ
Ὕέὸὥὰ ὈὩὦὸ

Ὕέὸὥὰ ὒὭὥὦὭὰὭὸὭὩί
    υȢυ 
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 Figure 5.22 shows that EOG and Chesapeake have high debt ratios, and Pioneer 

has a low debt ratio. These results are consistent with the previously discussed cash-flow-

to-debt ratio. When analyzing both ratios together, it can be concluded that Pioneer has a 

smaller debt load, which can be greatly covered by the cash produced from its operations. 

In contrast, EOG and Chesapeake have a larger debt load compared to their operating cash 

flows, which can be interpreted by investors as being riskier companies that struggle to 

meet their obligations.   

 

Figure 5.22. Debt ratio showing WTI Price 2005-2015. 

¶ Debt-equity ratio 

 The debt-equity ratio provides a general indication of a companyôs relationship 

between equity and liabilities. This ratio can be used when evaluating a company that is 

applying for a loan. However, it is necessary to understand the industry in which the 

company operates. Oil and gas companies are capital intensive; and it is common to have 

debt-equity ratios above 100%. The debt-equity ratio is calculated as follows: 
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ὈὩὦὸὩήόὭὸώ ὶὥὸὭέ
Ὕέὸὥὰ ὒὭὥὦὭὰὭὸὭὩί

ὛὬὥὶὩὬέὰὨὩὶί ὉήόὭὸώ
    υȢφ 

 

 The results in Figure 5.23 show that EOG and Chesapeake have debt-equity ratios 

close to or over 100% for the 2005-2015 period. However, for 2015, Chesapeakeôs debt-

equity ratio was 700%, which indicates that the company has been heavily taking on debt. 

A ratio this high is risky for the company because if the cost of the debt outweighs its 

return, it can lead to bankruptcy. Pioneer, on the other hand, has very low debt-equity ratios 

for the same period indicating that it has taken on little debt. 

 

Figure 5.23. Debt-equity ratio showing WTI Price 2005-2015. 

¶ Capitalization ratio 

 A company's capitalization is the term used to describe the capital structure of a 

company's permanent or long-term capital, which consists of both long-term debt and 

shareholders' equity. This ratio indicates to what extent the company is using its equity to 

support its operations and growth. A low level of debt and a healthy proportion of equity 
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in a company's capital structure is an indication of financial fitness. A company considered 

too highly leveraged (too much debt) may find its options to rise capital restricted by its 

creditors, or may be impaired by high interest costs. The capitalization ratio is calculated 

as follows: 

 

ὅὥὴὭὸὥὰὭᾀὥὸὭέὲ ὶὥὸὭέ
ὒέὲὫὸὩὶά ὈὩὦὸ

ὒέὲὫὸὩὶά ὈὩὦὸὛὬὥὶὩὬέὰὨὩὶί ὉήόὭὸώ
   υȢχ 

 

 There is not an established appropriate capitalization ratio; it depends on the 

companyôs structure. Figure 5.24 shows that from 2005 to 2014, Pioneer and Chesapeake 

have a capitalization ratio below or close to 50%, which is moderate in the industry. 

However, the results for 2015 show that Chesapeake has a capitalization ratio of 83% 

which can make the company look at risk of insolvency if it fails to pay its debts on time. 

EOG has the lowest capitalization ratio among the three companies for most years during 

the observed period which is considered good and a sign of financial fitness as its capital 

structure balances its equity proportion with a low level of debt.  
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Figure 5.24. Capitalization ratio showing WTI Price 2005-2015. 

 Other information commonly used to complement financial data are net proved 

reserves and net undeveloped acres. Net proved reserves are important because by 

definition they are only considered as such if they can be extracted with existing technology 

and under existing operating conditions (most importantly price); consequently, they 

change. Net undeveloped acres is another important factor to consider when analyzing 

companies because the amount of acres available to drill directly affects operations and 

production. I included these two factors in the analysis plotting them against WTI price 

and price per share data (Figure 5.25 and 5.26) extracted from the MarketWatch website 

which has comprehensive financial information on publicly traded companies. 
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Figure 5.25. Net proved reserves of oil and NGLs vs. price per share vs. WTI price 2005-

2015. 

Figure 5.26. Net undeveloped acres vs. price per share vs. WTI price 2005-2015. 
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 From the financial ratios analysis, Pioneer is the company with the best results; its 

high cash-flow-to-debt ratio, and low debt and debt-to-equity ratios make it an attractive 

company to invest in. In contrast, Chesapeake has the worst results which represents high 

risk for investors. The results from the companiesô financial performance is reflected in 

their per share price. Pioneerôs shares are valued higher than for EOG or Chesapeake; and 

Chesapeakeôs is valued the lowest. However, the oil price decline that started in 2014 has 

taken a hit to the oil and gas industry which is reflected in the negative profitability ratios 

at year-end 2015 for the three companies analyzed in this study (Appendix), and that are 

repeated for other companies across the industry.  

 Financial ratios are useful indicators of a companyôs operative performance and 

financial situation, as well as to analyze trends and compare companies in the same 

industry. Although they cannot be used to make certain predictions on a companyôs future 

and position within the industry, they provide a good notion of the areas a company needs 

to improve on, which is important for investors. Additionally, although Figure 5.25 and 

5.26 do not show a relationship between net proved reserves or net undeveloped acres and 

price per share, they are still important factors to consider. 
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Chapter 6: Production model 

 Production forecasting is a crucial part of analyzing the economics of a drilling 

project or a single well. Production volumes will determine, in great part, the economic 

feasibility of drilling a new well because if production falls below a certain rate, the cost 

to extract the hydrocarbon is more than the income received from its production.  

 In this chapter, I evaluate two different methods to develop a production model and 

estimate future production for wells in the Eagle Ford Shale. I selected the Eagle Ford 

because it is the largest oil and gas development in the world based on capital invested 

(Eagle Ford Shale, Feb. 2016), and it is the second largest oil producer in the United States, 

after the Permian basin, as of March 2016 (U.S. EIA, Mar. 7, 2016).  This perspective is 

important given the current low oil and gas prices since companies will focus on what they 

think are the most profitable plays. 

6.1. Eagle Ford Shale 

 The Eagle Ford Shale, located in South-Central Texas, consists of Cretaceous 

sediments with an average thickness of 250 feet that extends 50 miles wide and 400 miles 

long covering 30 counties (Figure 6.1) (Eagle Ford Shale, 2016; U.S. EIA, May 2010; 

TRRC, Feb. 2016). This low permeability reservoir has a large carbonate content, which 

makes it relatively brittle and thus easier to stimulate through hydraulic fracturing than 

other plays. The importance of this shale play is its capability to produce large volumes of 

oil as well as natural gas. The hydrocarbons produced from the Eagle Ford range from dry 

gas to gas condensate to volatile oil to black oil.  The well production and quality vary 

widely across the play. The average estimated ultimate recovery (EUR) for the Eagle Ford 

is 168,000 barrels per well which varies from county to county and from well to well 

(Figure 6.2) (U.S. EIA, 2014). The average EUR for different counties is in Table 6.1. 
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 The proved reserves for the Eagle Ford at year-end 2014 were 5.2 billion barrels of 

oil, and 23.7 trillion standard cubic feet (Tscf) of natural gas (U.S. EIA, Nov. 23, 2015). 

These reserve estimates account for 30% and 16% of the total U.S. tight oil and shale gas 

reserves for 2014. 

 Production from the Eagle Ford has been increasing rapidly; but has seen a 

deceleration in 2015 (Figure 6.3) as a result of the low oil and gas prices. The average 

production for the year-end 2015 is 1.1 million barrels per day of oil, 5.4 trillion cubic feet 

of natural gas, and 0.3 million barrels per day of condensate (TRRC, Feb. 2016). 

 

Figure 6.1. Eagle Ford map showing the different petroleum and gas windows (Source: 

U.S. Energy Information Administration, May 2010). 
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County Average EUR (bbls/well) 

Eagle Ford Shale 168,000 

DeWitt  334,000 

Karnes 226,000 

Gonzales 198,000 

LaSalle 153,000 

Dimmit  137,000 

McMullen  127,000 

Webb 80,000 

Burleson <25,000 

Maverick  <25,000 

Table 6.1. Average EUR in Eagle Ford counties from wells drilled between 2008 and 

2013 (Source: U.S. Energy Information Administration, 2014). 

Figure 6.2. Distribution of EUR in thousand bbls per well in the Eagle Ford (Source: U.S. 

Energy Information Administration, 2014).  

 


