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ABSTRACT 

 This study focuses on the capital structure of oil and gas firms. I analyzed the balance 

sheets and other financial metrics of twelve oil and gas firms to form the sample of this analysis. 

I used the theories of Modigliani and Miller as my initial basis for further exploration into the 

phenomenon of capital structure. I studied how Return on Assets, Cash on Hand, and Stock Price 

relate to a firm’s total debt level. Further, my goal in this analysis was to determine if the 

Financial Crisis of 2007 – 2009 had a lasting impact on the capital structure of oil and gas firms. 

Specifically, I gathered financial data over a time period from 1996 to the most recent earnings 

releases (2015) to analyze the periods before and after the crisis. After reviewing the regression 

analysis, I determined that stock price was the most influential factor in capital structure decision 

making. My initial hypothesis was that the total level of debt among oil and gas firms would 

decrease due to a poor investment environment and an increased level of risk. However, I 

determined that total debt increased substantially after the crisis, in part because of the macro-

economic event of quantitative easing. Thus, I found that my initial hypothesis did not hold true. 

Ultimately, the Financial Crisis itself impacted the relationship of the capital structure 

components.
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Introduction 

Introduction and Overall Topic 

 The Financial Crisis of 2007-2009 severely impacted the world economy. A high default 

rate in the subprime home mortgage sector was an underlying factor of the crisis. Underwriters 

bundled these subprime loans together to create mortgage-backed securities, and sold them as 

superficially low-risk investments. Other factors include lax lending standards, government 

policy leading to a moral hazard issue, and improper ratings by credit agencies such as Moody’s, 

Standard & Poor’s, and Fitch. The crisis impacted large financial institutions, as many of their 

holdings were tied to now worthless real estate investments. Bear Stearns was the first bank to 

collapse, and JP Morgan Chase ultimately purchased it at a price far below its pre-crisis value. 

Bank of America also purchased Merrill Lynch at a fire-sale price, and Lehman Brother’s filed 

for bankruptcy. The failure of major banks resulted in a credit crisis, where lenders were 

unwilling to lend out money. This decline in credit availability and a reduction in investor 

confidence caused a decline in the global stock market. The crisis caused major business to fail, a 

reduction in consumer wealth, and an economic downturn. Individuals refer to this economic 

downturn as the Great Recession of 2008-2012.  

This thesis will look into the different effects of a firm’s capital structure and how the 

Financial Crisis of 2007-2009 influenced the level of debt financing of oil and gas firms. An 

empirical study will incorporate different components of firm performance and balance sheet 

items to determine if the capital structure of oil and gas firms did change during and after the 

financial crisis.  
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Previous Research 

 The basis of capital structure theory originated in 1958 with the study of Franco 

Modigliani and Merton Miller, who composed the Modigliani-Miller theorem on capital 

structure. This theory claims that a firm’s financing decisions are irrelevant. Stewart C. Myers 

and Nicolas Majluf modified the pecking order theory in 1984, implying a hierarchy to a 

corporation’s financing methods. Section 2 of this paper provides further detail on these 

concepts, as well as discusses additional capital structure theories. 

“Gap” in Information  

 Corporations and various academics have studied capital structure methodologies, and 

companies have various theories to utilize when determining the optimal mix of debt vs. equity 

financing. However, market conditions can play a significant toll on the ability of firms to 

reasonably raise debt or issue equity at reasonable rates. A gap in capital structure rhetoric exists, 

as there is minimal literature on the impact of the Financial Crisis of 2007-2009 on the capital 

structure of oil and gas firms.  

 Analyzing fluctuations in capital structure is relevant to investors, as the amount of risk 

exposure changes. If the Financial Crisis of 2007-2009 caused a sustained increase in debt levels 

in the oil and gas industry, this industry would become less attractive to long-term investors 

looking for safe investments in their respective portfolios. Conversely, if leverage decreases, 

firms could become less profitable.  

Research Question 
 I am looking to determine if the Financial Crisis of 2007-2009 caused oil and gas firms to 

reduce their leverage, thus reducing the risk of this industry overall. I expect that the level of 

debt will decrease in the years after the crisis, as firms that had high levels of debt before the 

crisis face more severe consequences, and have a higher bankruptcy possibility. Also, a crisis 
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typically leads to a poor investment environment, where there are limited positive net present 

value investment opportunities. Thus, firms would not have a need to increase debt levels in 

order to raise financing for capital projects. 

 A key implication of this research question is to determine the level of risk that investors 

in the oil and gas industry are exposed to. If the Financial Crisis of 2007-2009 did cause oil and 

gas firms to increase their leverage, investors must witness additional compensation in order for 

the investment to fully compensate them for the additional exposure to risk. Employees in the oil 

and gas industry are also key stakeholders. Firms that have high leverage are more susceptible to 

bankruptcy when cash flow problems occur. Thus, employees’ jobs would be less stable if the 

Financial Crisis of 2007-2009 led to an increase in oil and gas firm leverage.  

Manuscript Summary 
 The remainder of this paper follows the following organization. Section 2 presents a 

literature review of various capital structure theories, as well as the components that influence a 

firm’s capital structure. Section 3 describes the dataset and the empirical methodology of the 

linear regression tests. Section 4 discusses the conclusions from the empirical results. Section 5 

elaborates on the relevance of these findings, and how they apply to companies. Lastly, Section 6 

concludes the paper with a general wrap-up. 
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Literature Review 

Overview 
Modigliani-Miller Theorem  

Franco Modigliani and Merton Millers’ theory developed in 1958 is a key ideology of 

firm capital structure. The Modigliani-Miller (MM) theory states that “under certain hypothetical 

conditions, the average cost of capital to any firm is completely independent of its capital 

structure and is equal to the capitalization rate of a pure equity stream of its class” (Modigliani & 

Miller, 1958). According to this theorem, the value of a firm is independent of its balance sheet 

structure (i.e., its mix of debt and equity). Oana Toader, an economics professor at the University 

of Orléans, further explains the MM theorem by stating that “an increase in the cost of capital 

caused by a higher portion of stable resources will be offset by a reduction in the expected rate of 

return as investors anticipate an adjustment of the cost of equity relative to a lower risk incurred” 

(2015). Thus, as a firm decreases its level of debt, investors will require a lower rate of return on 

their equity investment, as they become exposed to less risk. Ultimately, according to the MM 

theorem, a change in the financing structure of a firm will not influence its weighted average cost 

of capital (WACC), which is the cost of a firm to finance its assets. 

However, the MM theorem only holds in a “perfect” universe. Figure 1.0 lists the 

underlying assumptions of the MM theorem “perfect” universe. These assumptions are all key 

influences in a firm’s capital structure decision-making. Since this “perfect” universe is not a 

reality, the MM theorem does not hold true. The following section expands on each element the 

Figure 1.0 presents. However, this theory is a great theoretical benchmark to reference when 

analyzing a firm’s capital structure. 
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Figure 1.0: Modigliani-Mille r Assumptions 

Assumptions 

1. No taxes 

2. No transaction costs 

3. No bankruptcy costs (and no loss of reputation if failure of company) 

4. Perfectly competitive market with no information asymmetries  

5. No effect of debt on a company’s earnings before interest and taxes  

 

Capital Structure Factors 
 Taxation and excess debt are two elements of capital structure that the MM theorem 

ignores, and this section expands on their importance. 

Taxation 

A key influence in capital structure is a corporation’s marginal tax rate, which the MM 

theorem ignores. Debt financing can be more beneficial to firms than equity financing, as firms 

are able to deduct interest expense from their taxable income. This deduction creates a tax shield 

for firms, and this tax shield is equal to one minus the corporation’s marginal tax rate. Figure 1.1 

provides the equation to calculate the after-tax cost of debt for a firm. According to Mara Faccio, 

a finance professor at Purdue University, “ceteris paribus, the incentive to use interest tax shields 

should increase with the level of corporate income tax rates, and we should therefore observe a 

positive association between corporate income tax rates and firm leverage” (2015). Therefore, as 

a firm’s corporate tax rate increases, the value of the tax shield will increase, further increasing 

the benefit of debt financing relative to raising funds through issuing equity. Since firms are 

unable to deduct dividend payments in relation to equity financing, debt financing can be more 

beneficial up until a firm becomes overly leveraged.  

Figure 1.1: After-Tax Cost of Debt Calculat ion 

After-Tax Cost of Debt = Interest Expense X (1 – Marginal Tax Rate) 
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Consequences of Excess Debt 

 Excessive levels of debt can be detrimental to a firm. Eugene Brigham, a professor at the 

University of Florida, and Michael Ehrhardt of the University of Tennessee, discuss how 

financing operations primarily through debt will cause a firm to appear too risky in the eyes of 

investors, and increase the cost of debt financing. Debt has higher consequences than equity 

financing, as a firm’s debt contractually locks them into fixed interest expenses. If firms default 

on their debt, lenders have the right to recover their investment through the bankruptcy process. 

However, firms are not required to pay a set dividend on their common stock, so equity financing 

is inherently less risky (2017). High debt levels also prove problematic to firms because it limits 

their ability to invest in new projects, due to its associating high cost of capital. Thus, firms may 

forgo value-creating investment opportunities due to high financing costs. Jonathan O’Brien of 

the Rensselaer Polytechnic Institute reaffirms this point when he states, “If a firm has high debt 

levels, managers will have both less free cash flow to invest in new markets and less leeway to 

borrow capital to fund market expansion” (2014). Therefore, the tax benefits of debt financing 

are only beneficial up until the optimal level of debt versus equity financing.  

 This optimal level of debt financing depends on where a firm is in its life cycle, as well as 

the firm’s sector. For example, start-up (i.e., growth) firms tend to have higher levels of equity 

financing as investors do expect to receive dividends, as the possibility of equity appreciation 

adequately incentives them. Also, firms whose assets are mostly intangible tend to have higher 

levels of equity financing, as lenders prefer a firm have tangible assets to post as collateral in 

case of default. Therefore, firms with intangible assets have higher systematic risk, leading to 

higher present values of financial distress (Brigham & Ehrhardt, 2017). Jaewib Choi of the 

University of Illinois elaborates on this phenomenon by stating, “According to the tradeoff 
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theory, firms with high systematic asset risks maintain, on average, low levels of financial 

leverage because of this high present value of distress costs. In contrast, value firms, which have 

safe underlying assets, tend to carry high leverage” (2013). Therefore, firms that have tangible 

assets are able to carry higher levels of debt, as their collateral reassures investors, decreasing the 

overall cost of debt.   

Capital Structure Theories  
 Firm management must strategize how to approach the factors of capital structure, and 

the following theories provide a basis for this strategy.  

Trade-off Theory 

The trade-off theory states that the value of a levered firm is equal to the value of an 

unlevered firm plus associated side effects (Brigham & Ehrhardt, 2017). These side effects 

include the debt tax shield and the expected costs of financial distress. Giorgio Canarella, an 

economics professor at the University of Nevada Las Vegas, further describes this theory when 

he states, “The trade-off theory is centered on the idea that firms have an ‘optimal’ capital 

structure that presupposes a target debt ratio and explains this target debt ratio as a trade-off 

between tax and other benefits against financial distress and other costs that are consequences of 

the use of debt” (Canarella et al., 2014). Regulation permits companies to deducted interest 

payments on their debt, which benefits corporations as the reduction in net income lowers tax 

cost. Therefore, the tax shield is equal to the cost of debt X (1 – Marginal Tax Rate). All else 

equal, debt financing is cheaper than equity financing due to the tax shield. However, high debt 

levels raise the cost of capital, as the firm becomes riskier. This risk comes in the form of 

bankruptcy costs, which includes the probability that the firm will enter financial distress, and 

the cost of financial distress if they enter it. If suppliers think that a firm will be unable to pay 
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them back, they will be unwilling to grant credit, or look for new clientele altogether. Thus, this 

trade-off is between the impact of the debt tax shield and the increase in bankruptcy costs. Figure 

1.2 graphically depicts the trade-off theory and the optimal debt level. The goal for corporations 

is to find the optimal capital structure between debt and equity financing.  

Figure 1.2: Effect of Financia l Leverage on Value 

 

Signaling Theory 

The signaling theory states that a firm should issue debt rather than equity when in need 

of financing. Issuing stock may give a detrimental false impression to investors. This false 

impression comes from asymmetric information, where a firm’s management has better 

information than outside parties. Maria Markopoulou, a finance professor at the University of 

Macedonia reaffirms this position when she states, “Signaling theory is founded upon the idea 

that the internal users know more things than the external users” (Markopoulou & Papadopouls, 

2009). To an outsider, a firm would appear to only sell stock if they believe the value of their 

stock will decrease in the future. Also, issuing stock may give the impression that no one would 
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provide a loan to the company at a reasonable rate, or provide debt financing altogether. 

Investors would expect a firm with a positive prospect to avoid selling stock to raise acquired 

new capital, opposed to issuing new debt. Conversely, issuing debt gives off a positive 

impression, as firms become locked into fix interest payments, which implies that the firm has a 

positive future cash flow. A firm with a negative prospect would sell their stock, as they believe 

that it will decrease in value. Ultimately, the announcement of a stock issuance implies that the 

outlook of a firm is poor. Thus, a firm’s capital structure should have substantially more debt 

than equity financing based on this theory.  

Reserve Borrowing Capacity 

Companies may choose to maintain a reserve borrowing capacity so that they can 

reasonably issue debt if a beneficial positive net present value (NPV) project becomes available. 

Therefore, when a firm is operating in a healthy economy, they should issue more equity and less 

debt than the tax benefit suggests, so that they can have the capability to issue debt at a 

reasonable rate (Brigham & Ehrhardt, 2017). Maria-Teresa Marchica, a PhD in economics at the 

Manchester Business School, confirms this phenomenon when she states, “Firms that anticipate 

valuable growth options in the future may respond by pursuing a policy of low leverage for a 

number of years. Reserves of borrowing power enable firms to raise external funds and to invest 

more in the years following conservative financial policy” (Marchica & Mura, 2010). Based on 

reserve borrowing capacity, a firm’s capital structure should have less debt and issue more equity 

when operating in “normal” times.  

Pecking Order Hypothesis 

The pecking order hypothesis refers to the order in which firms should raise capital, 

which is a contradiction to the trade-off theory. First, a firm should raise capital through the 
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reinvestment of net income. Next, the firm should look to raising capital through short-term debt. 

Only after management exhausts these sources should a firm look to raise capital through long-

term debt issuances or preferred stock. As a last resort, firms should look to raise capital through 

stock issuances (Brigham & Ehrhardt, 2017). Sulagna Mukherjee of the T.A. Pai Management 

Institute states that according to this hypothesis, “There is no target capital structure and the 

observed debt ratio is the cumulative outcome of the pecking order financing behavior over 

time” (Mukherjee & Mahakud, 2012). Per the above hypothesis, a firm’s capital structure should 

have less equity financing, and that their first priority should be to utilize their earnings from 

operations before looking to raise additional capital.  

Debt to Constrain Managers 

High debt levels can be beneficial to shareholders, as a high level of debt reduces the 

impact of agency costs. Jeffrey Zwiebel, a professor at Stanford’s Graduate School of Business, 

describes this theory when he states, “Debt, by restricting the availability of free cash flow at a 

manager's disposal, serves to constrain the manager from pursuing a personal agenda at the 

expense of value maximization” (1996). High debt levels restrain excess management 

expenditures, as a high cost of capital limits management’s ability to issue new debt. This 

spending can include buying luxury items such as corporate jets and improving their office. Also, 

debt financing and the threat of bankruptcy locks firms into obligated fixed interest payments. 

Thus, if managers issue new debt to fund a personal project that is not beneficial to a firm, the 

absence of positive cash flow from the hindering investment restricts management. Managers 

that have limited excess cash flow are unable to make wasteful expenditures, as they need the 

excess cash to ensure that they make interest payments. Therefore, high debt levels bond the cash 

flow, as management needs the cash for their high debt and respective interest payments.  
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However, high debt levels also have a negative impact on firms, as a high debt level may 

deter management from investing in positive NPV projects, as they instead choose to hold 

additional cash to ensure debt coverage. Management may also reject positive NPV projects that 

have higher risk levels, as they may be unwilling to invest in projects that expose them to excess 

risk because of high debt levels, leading to underinvestment. Underinvestment is problematic for 

firms, as they lose value by avoiding investing in value-added projects. If a firm utilizes debt 

constraints in their capital structure, the firm will have high debt levels that deter agency costs, at 

the expense of bypassing profitable revenue producing investments.   

Thus, firms with many profitable investment opportunities should have a capital structure 

that keeps low debt levels to ensure they have the ability to raise capital for the investment, while 

firms with limited investment opportunities should keep high debt levels to constrain 

management from wasteful spending. 

Market Timing Theory 

The market timing theory implies that management should issue equity when they believe 

that their stock price is relatively high and issue debt when they believe that interest rates are 

relatively low. Halil Kaya, a finance professor at Eastern Kentucky University, reaffirms this 

theory when she states, “Low leverage firms are those that raised funds when their market 

valuations were high, as measured by the market-to-book ratio, while high leverage firms are 

those that raised funds when their market valuations were low” (2014). Firms that issue equity 

when they have a high stock price are able to witness a greater return on their financing method, 

and are then able to have low leverage as they are not in need of additional debt financing. This 

theory disregards the efficient market hypothesis, which states that the market appropriately 

prices securities, as the market prices in all available information. Thus, this efficient market 
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hypothesis view believes that the market never underprices or overprices securities. According to 

the market timing theory, the capital structure of a firm should change based on stock price and 

interest rates.  

Trends in Capital Structure  
Capital Structure Stability 

 Firms rarely have a historically stable capital structure, and though they do have a stable 

capital structure for a period of time, this stability is the exception to the overall corporate 

environment. However, temporary capital structure stability may occur. Harry DeAngelo, a 

corporate finance professor at the University of Southern California Marshall School Of 

Business, describes this trend when he explains, “Capital structure stability is the exception, not 

the rule, occurs primarily at low leverage, and is virtually always temporary, with many firms 

abandoning low leverage during the post-war boom” (DeAngelo & Ross, 2015). When the 

market is in a healthy stage with high growth levels, firms are no longer worried about focusing 

on survival and are willing to take on excess debt levels to take advantage of investment projects 

and future growth and expansion of their respective firms.  

 Another impact of capital structure instability is the fact that management assess 

competing firm performance, and imitates successful strategies. Managers constantly assess their 

capital structure and look for ways of improvement. Dr. Daniel Arce, professor and program 

head of economics at the University of Texas Dallas, elaborates on this assessment when he 

states, “Managers ‘adapt’ by assessing the costs and benefits of changes to their existing capital 

structure conditional on their current capital structure” (Arce et al., 2015). Based on existing 

market conditions and industry environments, firm management alters their capital structure to 

better ensure the optimal financing structure. Thus, as management can amend a firm’s capital 

structure, this structure is never constant.   
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Capital Structure Flexibility 

 A firm’s capital structure is dynamic. Depending on certain industry conditions, the rate 

at which a firm is able to alter their capital structure changes. Several factors include the legal 

environment, and the actions of financial institutions. Özde Öztekin of the University of 

Washington discusses the impact of these factors by stating, “Legal and financial institutions are 

first-order determinants of how fast the average firm adjusts its leverage in a country, with better 

institutions resulting in faster adjustments” (2015). The legal environment that a firm operates in 

influences their capital structure flexibility. For instance, stricter regulation on bankruptcy 

proceedings would have a negative impact on firms raising capital through debt, as there is a 

higher likelihood of default. Financial institutions are establishments such as commercial banks, 

investment banks, insurance companies, brokerages, and other investment companies that 

conduct financial transactions such as investments, loans, and deposits. In relation to capital 

structure, the willingness of commercial banks and the rates that they charge on underwriting 

loans impact the ability of firms to raise their debt levels. Conversely, the fees and commissions 

that investment banks charge firms to help with issuing equity influence firms in relation to their 

equity financing impact their ability to finance through equity issuances.  

Capital Structure and Stock Performance 
 Management has a fiduciary duty to increase the value of their respective firm to increase 

shareholder wealth. Capital structure plays a crucial role in a firm’s stock performance, so it is 

imperative for management to strive for this optimal level of debt vs. equity. Sabău-Popa Claudia 

Diana, an economics professor at the University of Oradea, elaborates on the benefit of an 

optimal capital structure by explaining, “The optimal capital structure is one that strikes a 

balance between the degree of risk and the estimated rate of return; and thus maximizes the 
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market price of shares” (Diana et al., 2016). When a firm utilizes a higher portion of borrowed 

capital, they become exposed to a greater level of risk. However, this excess risk results in a 

higher estimated rate of return for a firm, as additional leverage leads to greater potential profits. 

Also, shareholders receive a higher rate of return, as they must be compensated for additional 

risk exposure. However, high debt levels eventually lead to a higher cost of debt, threatening the 

feasibility of a firm.   

 With an impractical capital structure, a firm may cease to exist, even if they have 

adequate daily operations and produce a positive cash flow. Roberta Adami, a finance professor 

at the University of Westminster, discusses how imperative capital structure is to a firm when 

she states, “Despite the best efforts of operational management dealing with day-to-day issues of 

corporate strategy and execution, an inappropriate capital structure can negate all such efforts to 

the extent of driving the company into administration or bankruptcy” (Adami et al., 2015). 

Therefore, a firm’s financing strategy methodology can have a lasting impact on the success or 

failure of a firm.   

Hypothesis 

 Based on the above theories supporting capital structure, I propose the following 

hypothesis (H0) of there being no statistical significance between the capital structure 

components of Return on Assets, Cash on Hand, and Stock Price and the total level of debt of oil 

and gas firms. I believe that the trade-off between the tax benefits of debt and bankruptcy is a 

critical influence to management, so the other components of capital structure may not be as 

significant. 
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Methods & Results 

Hypothesis Testing Overview 

 The objective in hypothesis testing is to decide if there is enough statistical evidence to 

reject the null hypothesis (H0) and infer that the alternative hypothesis (H1) is true. Specifically, 

Gerald Keller a statistics professor at Wilfred Laurie University states, “The purpose of 

[hypothesis testing] is to determine whether enough statistical evidence exists to enable [one] to 

conclude that a belief or hypothesis about a parameter is supported by the data” (2013). 

Test Statistic 

The test statistic is the basis of one’s decision about the hypotheses, as it compares the 

data with the null hypothesis expectation. One uses the test statistic to find the P-value to 

determine how strongly the statistical evidence supports the null hypothesis. To find the test 

statistic, one gathers a random sample of data and calculates the sample proportion. Ultimately, 

“If the test statistic’s value is inconsistent with the null hypothesis, one rejects the null 

hypothesis and infers that the alternative hypothesis is true” (Keller, 2013). 

P-Value 

The P-value represents the conclusiveness of evidence in support of the null hypothesis. 

This value is a “measure of the amount of statistical evidence that supports the alternative 

hypothesis” (Keller, 2013). If the P-value is less than the significance level, which is a measure 

of how frequently the conclusion will be wrong over time, one rejects the null hypothesis. Thus, 

a smaller P-value indicates that there is more statistical evidence supporting the alternative 

hypothesis. Table 2.1 describes the strength of P-values.  
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Table 2.1: P-Value Interval Breakdown 

If P-value is… We conclude… 

Less than .01 Highly significant 
Lies between .01 and .05 Significant 

Lies between .05 and .10 Not statistically significant 
Greater than .10 Little to no evidence 

 

Data Sources and Samples 
 To test the theory of the Financial Crisis on oil and gas firms, I gathered a sample of 

twelve oil and gas firms with detailed financial information. These oil and gas firms comprise a 

sample that is a mix of upstream, downstream, midstream, and major integrated companies. I 

obtained the underlying data from the Bloomberg Terminal, accompanied by each company’s 

historical annual reports (10k) (see Appendix A: Regression Analysis Sample Data). With this 

sample data, I performed a multiple linear regression analysis for the time periods of 1996-2015, 

1996-2008, and 2008-2015 to help explain the relationship between variable components. 

 Appendix A contains the underlying data of each individual firm for the regression 

analysis. The firms included in this study are ExxonMobil, Chevron, ConocoPhillips, Vaalco 

Energy, Royal Dutch Shell, Plains All American, Enterprise Product Partners, Magellan 

Midstream Partners, Tesoro, Valero, Williams Companies, and Energy Transfer Partners. 

Hypothesis 

 The null hypothesis (H0) of the regression is stated as follows: there is no statistical 

significance between the capital structure components and the total level of debt of oil and gas 

firms. The purpose of the regression is to disprove this hypothesis. Further, the alternative 

hypothesis (H1) of this regression is that there is a statistical significance between the capital 

structure components and the total level of debt of oil and gas firms. Also, I ran the regression 
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with a degree of confidence 95%. Thus, this regression results in a 95% certainty of providing 

the proper conclusion, with a 5% chance of making an improper conclusion.  

Table 2.2: Regression Analys is Variable Overview 

Variable Description 

Null Hypothesis (H0) There is no statistical significance between 
the capital structure components and the total 

level of debt of oil and gas firms. 

Alternative Hypothesis (H1) There is a statistical significance between the 
capital structure components and the total 

level of debt of oil and gas firms. 

Degree of Confidence 95% 

 

Variables 
 In this paper, I conducted three multiple regressions that examine the causality between 

dependent and independent variables. The dependent variable in this regression is firm leverage, 

which consists of short-term and long-term debt. The dependent variable represents the output 

whose variation the regression analysis studies. The independent variables in this study represent 

the causes of variation in relation to the dependent variable. The independent variables in this 

analysis are Return on Assets (ROA), historical stock price performance, and Cash on Hand. 

Cash, cash equivalents, and short-term investments compose the Cash on Hand line item.  
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Summary Outputs 

1996 – 2015  
Coefficients Standard 

Error 

t Stat P-value Lower 

95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 4,168.104 908.753 4.587 0.000 2,377.800 5,958.408 2,377.800 5,958.408 

ROA 0.638 0.111 5.727 0.000 0.419 0.858 0.419 0.858 

Cash, Cash 

Equivalents, 

and ST 

Investments 

(Millions of 

USD) 

80.478 25.397 3.169 0.002 30.445 130.511 30.445 130.511 

Stock Price 4,168.104 908.753 4.587 0.000 2,377.800 5,958.408 2,377.800 5,958.408 

 

1996 – 2008  
Coefficients Standard 

Error 

t Stat P-value Lower 

95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 1,217.241 713.166 1.707 0.090 (191.756) 2,626.238 (191.756) 2,626.238 

ROA (0.045) 0.101 (0.446) 0.657 (0.245) 0.155 (0.245) 0.155 

Cash, Cash 

Equivalents, 

and ST 

Investments 

(Millions of 

USD) 

185.637 28.135 6.598 0.000 130.051 241.223 130.051 241.223 

Stock Price 1,217.241 713.166 1.707 0.090 (191.756) 2,626.238 (191.756) 2,626.238 

 
2009 – 2015  

Coefficients Standard 

Error 

t Stat P-value Lower 

95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 12,337.953 2,140.305 5.765 0.000 8,078.610 16,597.296 8,078.610 16,597.296 

ROA 1.428 0.188 7.589 0.000 1.053 1.802 1.053 1.802 

Cash, Cash 

Equivalents, 

and ST 

Investments 

(Millions of 

USD) 

(82.871) 43.592 (1.901) 0.061 (169.622) 3.881 (169.622) 3.881 

Stock Price 12,337.953 2,140.305 5.765 0.000 8,078.610 16,597.296 8,078.610 16,597.296 
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Analysis Detail 

Return on Assets  

 The independent variable of Return on Assets (ROA) has a P-value of 0.000 from 1996-

2015. Therefore, this variable has a highly statistical relationship to a firm’s level of debt 

financing. The slope coefficient of the ROA variable is a positive 0.638 from 1996-2015. This 

statistic implies that there is a positive relationship between a firm’s total debt and their ROA 

metric, and for every one unit increase in ROA, the level of debt for a firm will increase by 0.638 

units. Thus, this variable is significant in this analysis. Figure 2.2 depicts this statistical 

significance. Ultimately, one can reject the null hypothesis and infer that a firm’s Return on 

Assets does have an impact on the total debt level of oil and gas firms. 

 The Financial Crisis impacted the relationship of ROA and capital structure. Before the 

crisis (1996-2008), ROA had a P-value of 0.657, which is statistically insignificant. However, in 

the years after the crisis (2009-2015), the P-value became statistically significant, as it changed 

to 0.000. Also, following the Financial Crisis, the strength of the relationship between ROA and 

debt financing increased, as the slope coefficient increased to a positive 1.428.   

Figure 2.2: ROA Line Fit  Plot  
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Cash, Cash Equivalents, and Short-Term Investments 

 The independent variable of Cash, Cash Equivalents, and Short-Term Investments 

(Millions of USD) has a P-value of 0.002 from 1996-2015. This P-value indicates that this 

variable is statistically significant in relation to a firm’s level of debt financing. The slope 

coefficient of this variable from 1996-2015 is 80.478. Thus, there is a positive relationship 

between Cash, Cash Equivalents, and Short-Term Investments and debt financing. Figure 2.3 

depicts this statistical relationship. Ultimately, one can reject the null hypothesis and infer that a 

firm’s Cash, Cash Equivalents, and Short-Term Investments has an impact on the total debt level 

of oil and gas firms.    

 Before the Financial Crisis (1996-2008), Cash, Cash Equivalents, and Short-Term 

Investments (Millions of USD) had a P-value of 0.000, and was statistically significant. 

However, after the Financial Crisis (2009-2015), this variable become statistically insignificant, 

as the P-value rose to 0.061.  

Figure 2.3: Cash, Cash Equiva lents, and ST Investments Line Fit Plot 
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Stock Price 

Stock price is the final independent variable incorporated into this regression analysis. 

This variable has a P-value of 0.000 from 1996-2015, indicating a highly significant relationship 

with debt financing. The slope coefficient for stock price is a positive 4,168.104 from 1996-

2015. Thus, a positive relationship between a firm’s stock price and their level of debt financing 

exists, and for every one unit increase in stock price, total debt will increase by 4,168.104 units. 

Figure 2.4 depicts this significant linear relationship. Ultimately, one can reject the null 

hypothesis and infer that a firm’s stock price does have an impact on the total debt level of oil 

and gas firms. 

 In the years preceding the Financial Crisis (1996-2008), there was not a significant 

relationship between stock price and a firm’s debt level, as the P-value was 0.090. However, in 

the years after the crisis (2009-2015), the P-value changed to 0.000, leading to a highly 

significant statistical relationship. Also, the slope coefficient increased to 12,337.953 after the 

crisis. 

Figure 2.4: Stock Price Line Fit Plot 
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Trend Analysis 

 The graphs below depict the averages of the sample data of the independent and 

dependent variables from 1996 to 2015. From these visualizations, one can spot trends in the 

data from before, during, and after the Financial Crisis of 2007-2009 (see Appendix B for 

underlying data and calculations). 

Total Debt Averages 

 The average of the total debt of these twelve oil and gas firms before the Financial Crisis 

from 1996 to 2006 was $5,330,000. However, during the crisis from 2007 to 2009, debt levels 

increased to an average of $8,960,000. After the crisis from 2010 to 2015, debt levels increased 

substantially to an average of $14,959,000 (see Figure 2.5). 

Figure 2.5: Average of Total Debt 

 

Return on Assets Averages 

The average Return on Assets of these twelve oil and gas firms before the Financial 

Crisis during the period of 1996 to 2006 is 3.18. During the Crisis, from 2007 to 2009, this 

average ratio increased 6.52. However, this metric decreased to 4.80 in the years after the Crisis 
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(2010 to 2015). This metric has been relatively volatile over the past fifteen years, which Figure 

2.6 illustrates. 

Figure 2.6: Average of Return on Assets 

 

Cash, Cash Equivalents, and Short-Term Investments Averages 

The average of Cash, Cash Equivalents, and Short-Term Investments for this sample of 

oil and gas firms for the period before the crisis (1996-2006) was $2,044,000. Figure 2.7 

illustrates how this level of Cash increased exponentially from 1996 up until the crisis, and then 

subsequently decreased, resulting in an average of $4,212,000 between 2007 and 2009. 

However, this average has witnessed an increase in the years after the crisis, and has an average 

of $4,286,000. 
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Figure 2.7: Average of Cash, Cash Equiva lents, and Short-Term Investments  

 

Stock Price Averages 

The average stock price of these twelve oil and gas firms was $24 per share from 1996 to 

2006. This average stock price increased exponentially until 2006, when it peaked at $46.4, and 

then subsequently decreased during the crisis in 2007 to $29.05. Over the life of the crisis (2007 

to 2009), the average stock price was $33 per share. After the crisis from 2010 to 2015, the 

average stock price rose to $51 per share. 

Figure 2.8: Average of Stock Price  
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Discussion 

Conclusions Reached  

 The first conclusion that one can draw from this study is that the debt level of oil and gas 

firms has increased substantially, especially since the Financial Crisis of 2007-2009. Return on 

Assets, “Cash, Cash Equivalents, and Short-Term Investments,” and a firm’s stock price are 

several factors that attributed to this increase. All three of these independent variables are 

statistically significant in relation to a firm’s debt level. A key reason as to this increase in total 

debt levels is the decline in interest rates resulting from the Federal Reserve’s quantitative easing 

policies. The Fed lowered rates to almost 0% in order to increase spending to stimulate the 

economy. Many firms in a wide range of sectors increased their levels of debt in order to take 

advantage of these low lending rates. Also, federal tax subsidies such as immediate expensing of 

capital projects and Modified Accelerated Cost Recovery depreciated further incentivized firms 

to spend and invest in capital projects, increasing the need for debt financing. 

 Further, Return on Assets has a slope coefficient 0.638. This positive relationship appears 

logical, as ROA is a profitability metric. Specifically, Amy Gallo of the Harvard Business 

Review explains, “[Return on Assets] tells you what percentage of every dollar invested in the 

business was returned to you as profit” (2016). When a firm is more profitable, they reduce their 

overall risk, and have more flexibility to increase debt if they so choose. As a firm is more 

profitable, they have more flexibility in taking on excess risk. However, in the years before the 

crisis, there was no statistical relationship between ROA and total debt. A substantial drop in 

crude oil prices after the Financial Crisis is a possible cause of this change in correlation. As the 

price for the tangible product of crude oil dropped substantially in 2008, the systematic risk of oil 
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and gas firms increased. Therefore, it is possible that firms are less likely to take on additional 

debt, further increasing risk, when they witness a reduction in their ROA metric. The signaling 

theory also relates to this change in correlation. Specifically, if firms subsequently issue equity 

when they witness an increase in profitability, the issuance may signal to investors that this 

increase is not sustainable.    

Figure 3.1: Historica l Crude Oil Prices 

 

 The next statistically significant variable of “Cash, Cash Equivalents, and Short-Term 

Investments” has a slope coefficient of 80.478, which has a greater impact than ROA on a firm’s 

debt level. However, in the years following the Financial Crisis (2009-2015), there was no longer 

a significant statistical relationship between “Cash, Cash Equivalents, and Short-Term 

Investments” and total debt levels. This metric decreased during the Financial Crisis, and has 

only seen a gradual increase in the subsequent years (see Figure 2.7). A key factor resulting in 

this decrease is the credit crunch that occurred during the Financial Crisis. With the collapse of 

the subprime lending market and the Lehman Brothers and Bear Stearns bankruptcies, the 

liquidity risk of the banking sector drastically increased. Rajkamal Iyer of the Massachusetts 

Institute of Technology addresses this phenomenon of a credit crunch by explaining, “A drop in 

liquidity for some banks [during the Financial Crisis] may have a direct transmission effect on 
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the supply of credit for firms if firms are unable to substitute with other sources of finance, such 

as loans from other banks, trade credit, or other forms of debt” (Iyer et al., 2014). Thus, the 

availability of credit decreased, making it more difficult for firms to have access to cash, 

reducing their ability to have excess amounts on their balance sheet. Firm management may be 

more willing to be exposed to additional risk with debt if they have enough cash on hand to 

cover their debt obligation if need be. As cash and other liquid assets decreased during the 

recession, firm management may have placed less of an emphasis on their current cash and cash 

equivalent balances in relation to their capital structure decision-making process. This metric as 

relates to the debt to constrain managers theory, as the contractual interest payments of debt 

reduce the possibility of agency costs, as firm management cannot frivolously spend the high 

cash reserves.   

 The most impactful statistical relationship from the regression analysis was the 

independent variable of a firm’s stock price, which had a slope coefficient of a positive 4,168. 

Before the Financial Crisis, there was no statistical relationship between stock price and firm 

debt level, but after the crisis, one arose. In the time period from 2009-2015, the slope coefficient 

was 12,338. A key reason for this strong correlation is the impact of the trade-off theory. The 

Finical Crisis negatively impacted the oil and gas industry in its entirety. In times of a recession, 

society has less of a need to travel and reduces overall discretionary spending. Also, businesses 

may postpone capital projects until a healthier economy to prevent additional risk exposure. 

Thus, the demand for oil and gas to produce energy decreases, leading to a significant drop in oil 

and gas prices (see Figure 3.1). A decrease in demand leads to an increase in supply, which 

contributes to the decline in stock prices of oil and gas firms as well (see Figure 2.8). The trade-

off theory states that a firm’s capital structure decision is a trade-off between the tax benefits of 



The Effect of the Financial Crisis of 2007 – 2009 on the Capital Structure of Oil and Gas Firms 2017 
 

 

 

G r a d y  
 

Page 32 

debt financing, and the increased bankruptcy cost. As a firm’s stock price increases, the 

probability of bankruptcy decreases, resulting in an ability to take on additional debt. The 

eventual rebound in stock prices after the crisis may have permitted firm management to 

reasonably increase debt on their respective balance sheets over a five-year period after the 

Financial Crisis (see Figure 2.5). Therefore, firms have a greater ability to take on debt when 

following the trade-off theory. 

Unanticipated Findings 

 The most unexpected outcome of the regression analysis was the positive highly 

statistical significant relationship between a firm’s stock price and their level of debt. My initial 

expectation was that there would be a negative relationship between these two variables due to 

the market timing theory, which states that a firm will issue equity when they believe that their 

stock price is high opposed to debt. However, the regression indicates that a positive relationship 

between a firm’s stock price and their debt levels exist.  

 A key phenomenon that might lead to this positive relationship is the signaling theory. If 

a firm’s stock price increases, and they issue equity to fund their capital projects, this action 

could signal to investors that the firm’s management thinks that their stock price is overvalued. 

Thus, issuing debt eliminates this false impression. Further, as a firm’s stock price increases, 

management could decide that their firm can be exposed to additional risk, resulting in additional 

debt issuances to ultimately reach their optimal capital structure. 

Limitations 
 A key limitation to this analysis is the sample size itself. The underlying data of the 

regression contains only a twenty-year history from 1996 to 2015. A further study could analyze 

a wider range of historical data, as well as incorporating data in future years. Also, one could 
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expand the number of firms selected to get a large sample size. The firms incorporated into the 

regression are predominately United States based firms as well. Thus, the sample size could 

include a wider demographic of international firms to incorporate a global emphasis within the 

analysis.  

 There is also room to increase the scope of the regression itself as well. One can include 

more variables in the analysis of firm capital structure. Specifically, one can study other 

variables of capital structure such as the tranches of debt, including short term, lagged, and 

mezzanine. Lastly, one can incorporate a regression analysis of the different types of oil and gas 

firms, such as Upstream, Midstream, Downstream, and Major Integrated firms, to study the 

impact of the Financial Crisis on different sectors of the oil and gas industry.   

Next Steps 
 First, further researchers can increase the scope of this study by gathering more financial 

data through use of the Bloomberg Terminal, company annual filings, and other financial 

sources. Target information includes more international oil and gas firms, as well as further 

Upstream, Midstream, Downstream, and Major Integrated oil and gas firms either U.S. based, or 

global.   

As years progress, one can compile financial data from oil and gas firm press releases, 

and continue to increase the size of the sample data with up-to-date information each year. By 

incorporating future financial data, one will be able to further add insight to the impact of the 

Financial Crisis on oil and gas firms. 
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Implications 

Relevance for Non-Academics  

A key implication of this study for non-academics includes the realization that oil and gas 

firms have increased their level of debt in the years following the Financial Crisis. With higher 

levels of debt and an increased risk of bankruptcy, the stability of this industry has begun to 

become more volatile. Therefore, job security has become less certain in the oil and gas firms 

that have become overly leveraged. With having contractual fixed interest payments, firms may 

need to partake in cost-cutting measures, such as cutting employee overhead cost in order to 

meet their contractual obligations.   

Aid for Applicable Group 

 The key applicable group that this study targets is oil and gas firms’ management. These 

key decision makers are the individuals who set their respective firm’s financing strategy, 

including issuing various levels of debt, as well as issuing additional shares of stock. The 

solution to the question I posed in this analysis of how the Financial Crisis impacted oil and gas 

firm capital structure can help firm management achieve their optimal level of debt vs. equity. In 

the years after the Financial Crisis, the average level of debt amongst oil and gas firms increased 

substantially. Therefore, knowledge of when to rebalance one’s capital structure is a necessity 

for management. By analyzing the components of capital structure and their respective 

correlation, management can determine when they need to either increase or decrease their levels 

of debt and equity.   

Advice for Companies 

Capital structure is a crucial aspect of a firm’s existence. If a company does not operate at 

its optimal level of debt and equity, then the cost of financing their operations will be indirectly 
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greater than if they were at this optimal level. Through this analysis, I was able to determine that 

a firm’s stock price is a key indicator of its level of debt. Thus, when a firm’s stock price 

substantially decreases, resulting in an increase in the possibility of bankruptcy and going 

concern, management may need to reanalyze their capital structure and look to decrease their 

level of debt to reduce unwarranted risks. Further, in times of success and a higher stock price, 

firm management can justifiably increase their level to debt to further take advantage of, and 

implement various capital projects to increase firm profitability.  

  



The Effect of the Financial Crisis of 2007 – 2009 on the Capital Structure of Oil and Gas Firms 2017 
 

 

 

G r a d y  
 

Page 36 

Conclusions 

Although the Financial Crisis of 2007 – 2009 had many negative effects on the business 

world as a whole, some of them were not as permanent as others. In relation to the oil and gas 

industry, the Financial Crisis caused a credit crunch that made access to additional cash more 

difficult. However, with quantitative easing policies resulting in low borrowing rates, credit 

became readily available. Thus, the credit crunch was not permanent.  

As the data from the regression analysis uncovers, there are statistical relationships 

between a firm’s total debt and the components of capital structure of Return on Assets, Cash on 

Hand, and Stock Price. However, the most significant factor in relation to firm capital structure is 

their stock price. A multitude of influences impact the stock price of oil and gas firms, such as 

the price of crude oil itself. Therefore, the Financial Crisis alone did change oil and gas firm 

stock price, as oil prices continue to fluctuate in the time period after the crisis. However, the 

Financial Crisis itself did increase the strength of the positive relationship between stock price 

and a firm’s debt level. 
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firm credit crunch: Evidence from the 2007–2009 Crisis. Review Of Financial Studies, 

27(1), 347-372. 

Iyer discusses the implications of a credit crunch. The work explains how a 

reduced ability to access credit increases the liquidity risk of a firm, and how 

firms may need to look to other sources of debt in order to finance their capital 

projects. 
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Kaya, H. D. (2014). The market timing theory of capital structure revisited: Evidence from the 

SEO market. International Journal Of Economic Perspectives, 8(1), 62-74. 

Kaya explains the Market-Timing theory of capital structure. Specifically, the 

work describes how low leveraged firms should raise funds through issuing stock 

when they have a high market value. Conversely, firms should raise funds through 

debt when borrowing costs are low.   

Keller, G. (2013). Bstat 2 (2nd ed.). United States: South-Western College Publishing. 

 In this work, Keller discusses the applications of hypothesis testing. Keller also defines 

the appropriate terminology relating to hypothesis testing, including P-value, test statistic, 

null and alternative hypotheses.  

Marchica, M., & Mura, R. (2010). Financial flexibility, investment ability, and firm value: 

Evidence from firms with spare debt capacity. Financial Management (Wiley-

Blackwell), 39(4), 1339-1365. 

Marchica describes the Reserve Borrowing Capacity theory of capital structure. 

This piece of literature states how firms should keep low levels of debt when they 

anticipate a profitable investment horizon in order to take advantage of the 

potential capital projects. 

Markopoulou, M. K., & Papadopoulos, D. L. (2009). Capital structure signaling theory: 

Evidence from the Greek stock exchange. Portuguese Journal Of Management Studies, 

14(3), 217-238. 

In this literature, Markopoulou describes the Signaling Theory of capital structure, 

and its associated implications. Specifically, she illustrates how firms should look 

to issue debt instead of equity due to asymmetric information. As management 
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has more information about the firm, outsiders believe they would only issue 

equity when they believe that their share price will decrease in the near future.   

Modigliani, F., & Miller, M. (1958). The cost of capital, corporation finance and the theory of 

investment. The American Economic Review. 

This source is the original Modigliani & Miller theory of capital structure. This 

source explains how the cost of capital to firms and its relation to their capital 

structure is irrelevant. These scholars also discuss the “perfect” environment and 

the external factors that influence capital structure. 

Mukherjee, S., & Mahakud, J. (2012). Are trade-off and pecking order theories of capital 

structure mutually exclusive? Journal Of Management Research (09725814), 12(1), 41-

55.  

Mukherjee discusses the Pecking Order hypothesis of capital structure in this 

work. This work specifically mentions how there is no ideal capital structure for 

firms, and only a pecking order of financing. This pecking order states how firms 

should look to use their retained earnings first, then short and long-term debt, and 

issue equity last. 

Nozarpour, M., & Norouzi, H. (2015). Investigating the effect of capital structure and growth 

opportunities on earnings management. International Journal Of Management, 

Accounting & Economics, 2(6), 538-546. 

Nozarpour looks into the impact that a firm’s capital structure has on their 

earnings management. This paper discusses how companies need to have 

desirable financial statements in order to get the loans that they need. In order to 

improve financial statement performance, managers look to make the most 
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beneficial decisions in relation to financial reporting and a company’s earnings. 

Ultimately, Nozarpour’s work analyzes the impact that capital structure has on 

managers’ decisions in relation to earnings management.  

O'Brien, J. P., David, P., Yoshikawa, T., & Delios, A. (2014). How capital structure influences 

diversification performance: A transaction cost perspective. Strategic Management 

Journal, 35(7), 1013-1031. 

O’Brien discusses how capital structure decisions can impact the diversification 

of a firm. Specifically, the level of debt of a firm impacts various industries in 

different manners. Some other aspects of capital structure that this paper discusses 

are transaction costs, agency theory, and organizational performance as well. 

Ultimately, high levels of debt can be harmful to some, and beneficial to others.  

Öztekin, Ö. (2015). Capital structure decisions around the world: Which factors are reliably 

important? Journal Of Financial & Quantitative Analysis, 50(3), 301-323. 

Öztekin discusses the factors that impact capital structure around the world. Some 

of the factors that are included in this study are macroeconomic trends, such as 

inflation, profit, and firm size. He found that reliable determinants for leverage 

are firm size, tangibility, industry leverage, profits, and inflation. A nation’s laws 

and stability also impact adjustments made in capital structure as well. 

Toader, O. (2015). Estimating the impact of higher capital requirements on the cost of equity: An 

empirical study of European banks. International Economics & Economic Policy, 12(3), 

411-436. 

Toader presents an overview of the Modigliani and Miller theory of capital 

structure. This theory states that in a perfect universe, equity financing is more 
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expensive than debt financing. Toader analyzes the impact of shifts in funding 

structure on average funding cost. This article provides information for what 

scholars have already done in regards to this thesis topic, and ultimately helps to 

identify the optimal level of debt and equity for a firm.  

Zwiebel, J. (1996). Dynamic capital structure under managerial entrenchment. American 

Economic Review, 86(5), 1197-1215. 

Zweibel talks about the Debt to Constrain Managers theory of capital structure in 

this work. For instance, this theory explains how high levels of debt and their 

associated interest payments restrain managers from making elaborate purchase, 

due to the increased threat of bankruptcy. 
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Appendix A: Regression Analysis Sample Data 
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Appendix B: Historical Averages 
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Appendix C: Additional Regression Data 

Summary Output of 1996 - 2015 
Regression Statistics 

Multiple R 0.520 

R Square 0.271 

Adjusted R Square 0.261 

Standard Error 8,649 

Observations 240 

 

Summary Output of 1996 – 2008 
Regression Statistics 

Multiple R 0.567 

R Square 0.321 

Adjusted R Square 0.308 

Standard Error 5,392 

Observations 156 

 

Summary Output of 2009 - 2015 
Regression Statistics 

Multiple R 0.653 

R Square 0.426 

Adjusted R Square 0.405 

Standard Error 9,907 

Observations 84 

 


