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1. Disclaimer 

From August 2008 to February 2013, I provided outsourced financial and accounting services for the 

upstream business segment of BP America. Specifically, I was mainly responsible for the royalties and 

production tax returns submissions and payments to the state agencies in the United States of America. 

I had access to confidential information regarding BP’s oil and gas production, revenues, expenses, 

management decisions and corporate strategy throughout its different business segments. 

However, by no means have I used confidential information in my thesis. Additionally, I developed and 

produced my thesis by evaluating and analyzing information and data available to the general public in a 

completely unbiased manner.  
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2. Introduction: 

The objective of this professional thesis is to value BP p.l.c (British Petroleum) using Discounted Cash 

Flow (DCF) analysis, as of 31 December 2012.  

As a complement to DCF analysis, I perform a valuation using multiples in order to compare the value of 

the company obtained by both approaches. Through a sensitivity and scenario analysis I finally 

determine an estimated fair equity value per share of BP p.l.c.  

BP p.l.c. (BP) is a British multinational oil and gas company headquartered in London, United Kingdom 

and it is the fourth-largest company in the world measured by 2012 revenues1.  

The price of the stock listed on the New York Stock Exchange (NYSE) was USD $41.64 as of 12/31/2012. 

Using the chart below, it is worth noting how macroeconomic events (e.g. 2008 economic crisis) as well 

as major business risk factors such as operating incidents (e.g. Gulf of Mexico oil spill in April 2010) can 

affect the price of BP. The value of the stock price fell significantly after both events occurred. However, 

I can deduce from this chart that the stock price demonstrated a stronger tendency of recovery after the 

economic crisis than after the oil spill. In my opinion, this is related to the reputational damage that 

occurred, which seems to be harder to “repair”. Nevertheless, BP continued to deliver value to its 

shareholders in 2012 (the year-end dividend yield, at about 5%, was above the industry average). 

 

According to Professor Aswath Damodaran2, the major driver for the valuation of BP is the oil price, 

which affects the value of the company on a daily basis. Therefore, after obtaining the value of BP 

through DCF analysis, I incorporate regression analysis and Monte Carlo Simulation in my financial 

model to analyze how much the equity value per share reacts to a change in the oil price. 

                                                           
1
 Global 500 – The World’s Biggest Companies – Fortune 

(http://money.cnn.com/magazines/fortune/global500/2012/full_list/) 
2
 Aswath Damodaran, (personal communication, June 23, 2012) 
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3. Approach and Methodology: 

 

3.1 DCF Analysis 

Through valuation tests, Chua and Woodward3 demonstrated in 1994 the explicative statistical 

importance of future cash flows in the stock price of the oil and gas companies between 1980 and 1990. 

Therefore, this bibliography promotes the fundamental valuation approach of a DCF analysis for BP. 

The DCF analysis used in the valuation of BP in this thesis is the APV (Adjusted Present Value) 

methodology. 

The formula to obtain the value of a company through the APV methodology is:  

D0 +E0 = Vu0 + VTS0 

According to Prof. Pablo Fernandez, this formula proposes that the value of the debt today (D0) plus that 

of the equity (E0) is equal to the sum of two values: 

 Vu= the value of the equity assuming the company has no debt 

 VTS= the value of the tax shields resulting from paying interests on debt4. 

Vu0, as stated in the formula below, is the present value of the expected free cash flows (FCF) that the 

company will generate, discounted at Ku which is the required return to the expected cash flows on 

assets since it assumes the company without debt. 

Vu0 = PV0 [FCFt; Ku] 

FCF is calculated as EBIT * (1-Tax Rate) + Depreciation & Amortization - Capital Expenditure - Change in 

Net Working Capital. EBIT stands for earnings before interests and taxes. 

Ku is lower than the expected return on equity when the company has debt (Ke) since the shareholders 

account for financial risk resulting from a levered company and therefore request an additional risk 

premium. 

VTS0 is the present value of the interests on debt multiplied by the tax rate for each year. Some authors 

propose using Ku as the appropriate discount rate for VTS, and other authors propose using the risk free 

                                                           
3 Chua. J. H.. and R. S., Woodward (1994). Financial Performance of the U.S. Oil and gas Industry: 

1980-1990. Financial Markets. Institution & Instruments, vol 3. Blackwell Publishing. 
4
 Fernandez, P. (2013), "Valoración de empresas por descuento de flujos: 10 métodos y 7 teorías", IESE Business 

School, University of Navarra, Page 3 
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rate or the market cost of debt. There is still no academic agreement on which is the most appropriate 

rate to use5. I consider appropriate using Ku as the discount rate for VTS. 

Consequently, the formula I use to value BP in this thesis is: 

D0 +E0 = PV0 [FCFt; Ku] + PV0 [VTSt; Ku]  

The benefits of using the APV methodology are not only fundamental but also operational.  

Firstly, the APV approach is the most attractive DCF methodology to value a leveraged company due to 

its model structure which allows me to evaluate the importance of debt in the total value of the firm. 

This is especially true for BP, since its Debt to Equity book value ratio of 41% was higher than the 

industry average as of December 31, 2012. 

Secondly, according to Pablo Fernandez the APV is the easiest methodology to use from an operational 

perspective. To illustrate this, I will introduce the general concept as well as the major operational 

disadvantage of WACC (weighted cost of debt and equity after tax), which is the most common DCF 

approach used in equity valuation. 

The general formula to obtain the value of a company using WACC is:  

E0 + D0 = PV0 [FCFt; WACCt] 

As Prof. Pablo Fernandez explains, this formula proposes that the value of the debt today (D) plus that of 

the equity (E) is the present value of the expected free cash flows (FCF) that the company will generate, 

discounted at the weighted cost of debt and equity after tax (WACC).6 

WACC is decomposed by: 

a) Financial components: Debt (D), Equity (E) and Tax Rate (T). 

b) The cost of debt (Kd) and the expected return on equity (Ke), both weighted by its relative value. 

 

7 

                                                           
5
 Fernandez, P. (2013), " Métodos de valoración de empresas (Company Valuation Methods)", IESE Business School, 

University of Navarra, Page 14 
6
 Fernandez, P. (2013), "Discounted cash flow valuation methods: Examples of perpetuities, constant growth and 

general case", IESE Business School, University of Navarra, Page 3 
7
 Fernandez, P. (2013), " WACC: definición, interpretaciones equivocadas y errores (WACC: Definition and Errors)", 

IESE Business School, University of Navarra, Page 2 
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However, this methodology requires an iterative process since I have to discount the free cash flows of 

the company at WACC to calculate the enterprise value (E + D), but in order to obtain WACC we need 

the enterprise value. This iterative process is not required when using APV since Ku is constant. 

Therefore, for the reasons explained above I consider APV to be the most appropriate DCF model to 

value BP. 

After completing the APV model I obtain BP’s equity value per share by subtracting net debt from the 

total enterprise value and dividing the estimated equity value by total outstanding shares. 

I conclude my model with a sensitivity analysis which is focused on evaluating how much the value of 

the firm reacts to a change in the most significant parameters assumed in the DCF analysis. I put more 

emphasis on the oil price since it is the major value driver of an oil and gas company the size of BP. The 

causality between these two parameters was empirically proven by Osmundsen, Asche, Misund, and 

Mohn. These authors conducted research in 2006, based on an information panel of 14 oil and gas 

companies during the period 1990-2003. BP and its main competitors such as Exxon, Chevron, 

ConocoPhillis, and RD/Shell were part of the sample. The authors found that the variation in the value of 

the oil and gas companies is largely explained by the price of oil8. 

3.2 Valuation Multiples:     

The following financial indicators of the Oil and Gas Industry will be used as multiples in order to 

estimate a relative Equity Value per Share of BP: 

1) EV/EBITDA: based on the EV (Enterprise Value) and EBITDA (Earnings before interest, taxes, 

depreciation and amortization). One of the main advantages of the EV/EBITDA ratio over the 

price-earnings ratio (P/E), the most popular valuation multiple, and the price-to-cash-flow ratio 

(P/CF), is that it is unaffected by a company's capital structure 

2) EV/BOED: Enterprise Value / flowing barrel of oil equivalent per day 

3) EV/1P: Enterprise Value / Proved Reserves 

 

 

 

 

 

 

 

 

 

                                                           
8
 Osmundsen, P., Asche, F., Misund, B. and Mohn, K. (2006). “Valuation of International Oil Companies”, The Energy 

Journal, Vol. 27, No. 3. Page 49 

http://www.wallstreetoasis.com/finance-dictionary/what-is-enterprise-value-EV
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4. Energy and Economy: 

 

4.1 Macroeconomic context 

Macroeconomic relevant factors to the analysis of the energy supply and demand are: 

a) GDP (Gross domestic Product) 

b) GDP per capita 

c) Population 

d) Energy 

e) Energy per capita 

The energy used worldwide is strongly linked to the global economy. To exemplify this, the chart below 

shows how strong the correlation is between the energy consumption and the GPD in the United States. 

9 

According to the World Energy Outlook booklet released by BP in January 2013, global energy demand is 

expected to grow by 36% between 2011 and 2030, driven largely by emerging economies10. 

During the last 20 years, the world population increased by 1.6 billion people. However, the growth rate 

has been decreasing. BP projects population growth of 1.3 billion people during the next 18 years, 

reaching a world population of 8 billion people in 203011. Moreover, the company projects a growth in 

the world GDP of 3.7% per year during the following 18 years, while between 1990 and 2010 there was a 

growth of 3.2%. This implies a growing GDP per capita.  

                                                           
9
 Georgia Tech, Strategic Energy Institute, https://class.coursera.org/energy101-001/lecture/7 

10
 Bob Dudley, Group Chief Executive (BP Energy Outlook 2030 - Page 4, January 2013), 

www.bp.com/energyoutlook2030 
11

 BP Energy Outlook 2030 - Page 9, January 2013, www.bp.com/energyoutlook2030 
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In regards to the world primary energy consumption, growth rates of 2.1% per year from 2010 to 2020, 

and 1.3% per year from 2020 to 2030 are expected. In terms of consumption of energy per capita, it has 

grown 0.7% per year, similar to the growth seen since 1970. However, in the following chart below, BP 

shows a global trend of declining and converging energy intensity (the amount of energy consumed per 

unit of GDP).  “The impact of declining energy intensity can be seen clearly in the gap between GDP and 

energy consumption. Without the projected intensity decline, the world would need to almost double 

energy supply by 2030 to sustain economic growth, rather than the 36% increase required in our 

Outlook.”12 

 

According to BP’s estimations for 2030, China and India together will represent approximately 35% of 

global population, GDP, and consumption of the world’s energy. Additionally, 20 years from now, China 

and India will be responsible for all the net growth in the world’s coal demand, 94% responsible of the 

net increment of the oil demand, 30% of natural gas, and 48% of the net increment of the non-fossils 

fuels13.  

In conclusion, the path that China and India will take in regards to their economic development is going 

to represent not only the major source of uncertainty for the energetic perspective but also for any 

global economic forecast. 

 

                                                           
12

 BP Energy Outlook 2030 - Page 19, January 2013, www.bp.com/energyoutlook2030 
13

 BP Energy Outlook 2030 - Page 45, January 2012, www.bp.com/energyoutlook2030 



                                                                                                                                           
Ignacio de Elía 
Universidad de San Andrés, Master of Finance, Valuation Thesis, BP p.l.c. 
 

10 
 

4.2 Energy sources and usage 

The energy flow in global society requires the conversion of natural energy sources into energy that can 

be used by society. As much as 82% of US energy supplies come from hydrocarbons: 

 Coal: 20% 

 Natural Gas 26% 

 Oil: 36% 

Nuclear (Uranium) and renewable (Wind, Solar, Hydro, Biomass, etc.) energy sources account for 

approximately 9% each of total US energy supplies.  

14 

Energy use in the United States is distributed among buildings (41%), manufacturing (31%), and 

transportation (28%). However, oil consumption, representing the major energy source in the US, has a 

different distribution among sectors15: 

 Transportation: 72% 

 Manufacturing: 23% 

 Residential: 2.9% 

 Commercial: 1.6% 

 Electricity: 0.5% 

 

 

 

 

                                                           
14

 U.S. Energy Information Administration, Energy Perspectives 1949-2011, September 2012, 
http://www.eia.gov/totalenergy/data/annual/perspectives.cfm 
15

 Georgia Tech, Strategic Energy Institute, https://class.coursera.org/energy101-001/lecture/9 
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BP has projected that the fastest growing fuels are renewables (including biofuels) with growth 

averaging 7.6% per year between 2011 and 2030. Nuclear energy (2.6% per year) and hydro energy 

(2.0% per year) both will grow faster than total energy. Among fossil fuels, gas will grow the fastest 

(2.0% per year), followed by coal (1.2% per year), and oil (0.8% per year)16.  

Although renewables look more interesting from a growth rate perspective, according to Carl Henric 

Svanberg (BP’s Chairman) the focus of BP will remain on oil, since it promises greater returns17. 

According to BP’s estimations, the world has sufficient proved reserves of oil and natural gas to meet 

expected future demand growth. At the end of 2011, global proved reserves of oil were sufficient to 

meet 54 years of current (2011) production; for natural gas that figure is 64 years18. 

 

 

 

 

 

                                                           
16

 BP Energy Outlook 2030 - Page 11, January 2013, www.bp.com/energyoutlook2030 
17

 Speech by Carl-Henric Svanberg, Chairman, BP, at BP's Annual General Meeting, 11 April 2013 
18

 BP Energy Outlook 2030 - Page 71, January 2013, www.bp.com/energyoutlook2030 
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4.3 Oil and Gas Prices 

Prices of fossil fuels per million of BTUs from 1998 to 2012 are shown below. BTU stands for British 

Thermal Unit and it is the amount of energy required to heat one pound of water by one degree of 

Fahrenheit. 

19 

Coal has steadily increased its price from 1998 to 2012 and formed a floor to the price of natural gas. Oil 

and natural gas have tracked together from 1998 to 2005. However, after 2005 due to China’s 

tremendous increase in the use of energy and oil in particular, the world started to pump more oil and 

its price increased significantly forming a ceiling for the price of natural gas. 

Oil price is denominated as a world price since the majority of those who consume oil pay approximately 

the same price. The reason the price is determined by the world market and not local markets is 

because the shipping cost is minor relative to the cost of the product. It costs between US $2 and US $5 

to ship a barrel of oil across the ocean, relatively minor compared to the US $100 actual cost of the 

product20. Thus, oil is traded and shipped worldwide as shown in the flow chart below: 

21 

                                                           
19

 Georgia Tech, Strategic Energy Institute, https://class.coursera.org/energy101-001/lecture/41 
20

 Dr. Sam Shelton (2013), https://class.coursera.org/energy101-001/lecture/41 
21

 Levin Institute, www.globalization101.org/the-evolving-concept-of-energy-security/, (visited on 28/04/2013) 
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There is a major shipping point in the Strait of Hormuz (predominantly controlled by Iran), where 17 

million barrels flow per day. This represents approximately 23% of the oil consumed in the entire world. 

 OPEC (Organization of the Petroleum Exporting Countries) members hold 77% of global proved reserves 

and produce 30 million barrels of oil per day, which represents over 40% of the world’s oil supply and 

demand22. “Equally important to global prices, OPEC's oil exports represent about 60 percent of the 

total petroleum traded internationally. Because of this market share, OPEC's actions can, and do, 

influence international oil prices.”23  

As shown in the chart below, there is a strong correlation between the change in OPEC’s production and 

the change in WTI (West Texas Intermediate) crude oil prices which is used as a benchmark in oil pricing, 

alongside the price of Brent Crude from the North Sea. 

  

OPEC’s target is to adjust their oil production to control the price of oil between US $90 and US $100 a 

barrel24. However, it is very difficult for OPEC to control the oil price exactly because demand varies for 

various reasons and, as shown in the chart above, it takes several months to impact the price after 

changing oil production.  

The U.S.A. does not have a significant effect on world oil price or its local oil price. Saudi Arabia has the 

greatest control in world oil price since it produces more than 30% of OPEC’s total production. 

On the other hand, U.S.A. natural gas price is not set by world markets, but it is set by North America 

Market and it is shipped by pipelines through Canada, U.S.A. and Mexico. The cost of shipping natural 

gas overseas is very high compared to the cost of the product. In fact, it almost doubles the cost of the 

product when shipping cost is added. The reason natural gas is very expensive to ship overseas is 

                                                           
22

 The Oil Market to 2030—Implications for Investment and Policy, Economics of Energy & Environmental Policy 
(Vol. 1, No. 1), http://www.iaee.org/en/publications/eeepjournal.aspx 
23

 U.S. Energy Information Administration, Thomson Reuters 
24

 Georgia Tech, Strategic Energy Institute, https://class.coursera.org/energy101-001/lecture/31 
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because it cannot be shipped as natural gas since it represents too much volume. Gas must be liquefied 

by refrigeration to -260° Fahrenheit and carried by special LNG tankers, which makes the process very 

expensive. 

5. BP p.l.c 

5.1 Overview of the company 

BP is one of the world’s leading oil and gas companies and it is headquartered in London, United 

Kingdom. Its primary listing is on the London Stock Exchange and it has secondary listings on the 

Frankfurt Stock Exchange and on the New York Stock Exchange. BP is dedicated to the exploration, 

production, refining and commercialization of petroleum and natural gas products. It is classified as an 

integrated oil and gas company since it operates in the three major oil and gas industry sectors: 

 Upstream: Exploration and production, segment which is responsible for its activities in oil and 

natural gas exploration, field development and production. 

 Midstream: Transportation and storage of oil and gas products. 

 Downstream: Refining, marketing and distribution of products derived from crude oil and 

natural gas. This segment comprises fuels, lubricants and petrochemicals. 

Nevertheless, BP is organized in only two main business segments: upstream and downstream, the 

latter of which includes midstream operations as well. Through these segments BP finds, develops and 

produces essential sources of energy, and turn these sources into products that society needs. In 

renewable energy, its investments and activities are focused on biofuels and wind. In addition, its 

emerging businesses and ventures unit invests in a broad range of energy projects and technologies25. 

BP operates in more than 80 countries and it explores oil and gas in more than 25 countries. It has 

85,900 employees around the world and it produces over 3 million barrels of oil equivalent a day. It 

possesses 20,700 retail sites and has proved reserves of 17,000 million barrels of oil equivalent. The 

largest division of the company is BP America, headquartered in Houston, Texas which is the second 

largest oil and gas producer in the U.S.A.  BP’s core brands are Castrol, Arco, Aral, ampm, and Wild Bean 

Cafe.  

 

BP seeks to create value across the full hydrocarbon value chain, as benefits and costs can often be 

shared among the segments. BP considers its areas of distinctive strength include acquiring access and 

exploring hydrocarbons with its investments being biased to oil since it offers the most attractive 

                                                           
25

 http://www.bp.com/extendedsectiongenericarticle.do?categoryId=9043288&contentId=7076734 
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opportunities. BP also considers as distinctive strengths developing and producing in deep water, 

managing giant fields, and performing downstream operations26.  

5.2 SWOT Analysis 

SWOT analysis is conducted in order to evaluate the Strengths, Weaknesses, Opportunities, and Threats 

involved in BP’s operations. 

Strengths: 

 Long track and successful record in the Oil & Gas Industry 

 Magnitude and multinational presence, operations in over 80 countries 

 In-house expertise across all the business segments 

 Latest oil and gas production related technology 

 Strong experience in acquiring drilling concessions  

Weaknesses: 

 Reputational damage due to Gulf of Mexico oil spill in April 2010 

 Active operations in countries with high political and social risk (e.g. Algeria, Egypt, Iraq, etc.)  

Opportunities: 

 High energy demand from emerging economies 

 Rising fuel prices 

 Shale gas and tight oil opportunity growth concentrated in North America* 

*According to BP’s estimations, from 2011 to 2030 shale gas more than trebles and tight oil grows more than six-fold. Together they will 

account for almost a fifth of the increase in global energy supply to 203027 

Threats: 

 Gulf of Mexico Oil Spill: multi-billion dollar payment commitments as well as unknown timing in 

closing litigation with the Unites States Department of Justice and the Security Exchange 

Commission. 

 Volatile worldwide commodity market prices 

 Political risks when operating in unstable governments 

 Strengthening in environmental policies, which could reduce current oil and gas production 

levels 

 

                                                           
26

 BP Summary Review 2012, Page 16, www.bp.com/annualreport 
27

 BP Energy Outlook 2030 - Page 21, January 2013, www.bp.com/energyoutlook2030 
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5.3 Analysis of BP’s financial performance 

BP made great progress in Russia and in the U.S.A. in 2012. It focused on its areas of greatest strength. It 

sold assets to capture value, simplify the business and reduce risk. By the end of 2012 BP had 

announced asset sales of $38 billion, essentially reaching its target a year early. Since the divestment 

program began, BP has sold around half its upstream installations and pipelines, and one-third of its 

wells – while retaining roughly 90% of its proved reserves base and production. Meanwhile, it is gaining 

new exploration access, rolling out high value projects and upgrading assets. 

BP’s downstream segment had an excellent year in 2012 with strong operational performance. It made 

good progress on the modernization program of its Whiting refinery and reached agreement on the 

divestment of two major refineries in the U.S.A., completing the sale of its Texas City refinery in 

February 2013. In 2012, BP agreed to sell its 50% shareholding in TNK-BP to Rosneft. The new 

agreement provided BP with an 18.5% share in Rosneft and $12.48 billion of cash, including a dividend 

of $0.7 billion received from TNK-BP in December 2012. Combined with its existing 1.25% shareholding, 

BP now owns 19.75% of Rosneft. Through this transaction, BP will not only maintain a strong position in 

the world’s largest oil and gas producing country but also it will be a major investor in the company. 

In 2011, BP put forward a 10-point plan that outlined what could be expected from BP over the next 

three years. As for the financial framework presented in this plan, BP expects its organic capital 

expenditure to be in the range of $24-27 billion per year through to the end of the decade, with 

investment prioritized towards the upstream segment. All investments will continue to be subject to a 

rigorous capital allocation review process. BP expects to make around $2-3 billion of divestments per 

year in order to constantly optimize its portfolio. BP will target gearing (ratio of BP’s group net debt to 

net debt plus equity) in the 10-20% range. Its intention is to increase shareholder distributions in line 

with BP’s improving circumstances.28 

In order to analyze BP’s financial performance in more detail, I provide a summary of the following 

financial indicators during the last 5 years: 

 Profitability 

 Margin Analysis 

 Asset Turnover 

 Short-term liquidity & Long-term solvency 

Additionally, I will provide an analysis of the financial performance by: 

 Business Segments: Upstream, Downstream, and Other Businesses and Corporate 

 Geographic Segments: U.S.A., United Kingdom and Non-US excluding United Kingdom 

                                                           
28

 BP Summary Review 2012, Page 15, www.bp.com/annualreport 
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Profitability 

In terms of profitability, ROA (Return on Assets) was 4.1% on average during the period 2008-2012. 

However, during 2012, it was only 2.8% which implies a lower efficiency of BP in using its assets to 

generate earnings. This was mainly due to a decrease of 55% in net income from 2011 to 2012 

combined with a slight increase in assets. BP’s results in 2012 were impacted by the cost of the legal 

settlement agreed with the US government following the Gulf of Mexico oil spill, as well as by lower 

results in its operating segments. The chart below shows how BP under-performed (measured by ROA) 

in relation to its main competitors during the fourth quarter in 2012. 

   

ROE (Return on Equity) was 14.5% on average during the period 2008-2012, and it was lower in 2012 

(10.2%) once again because of the reduction in net income during 2012 compared to 2011 combined 

with a slight increase in equity. This indicator reveals how much less profit BP generated with the money 

shareholders have invested during 2012 than during 2011. Similar reduction in performance is observed 

in ROC (Return on Capital) which was 13% in 2011 and only 5.1% in 2012. The chart below shows how 

BP under-performed (measured by ROE) in relation to its main competitors during the fourth quarter in 

2012. 
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Margin Analysis 

In terms of margin analysis, I calculate “Gross Margin” by using the following formula = Gross Profit / 

Revenue. The result represents the percent of each dollar spent towards generating sales that the 

company earns a profit. The average of gross margin for BP during the period 2008-2012 was 13.3% and 

during 2012 it only was 10.72%, below the average of its main competitors. 

Asset Turnover 

In the table below, I calculate the “Asset Turnover Ratio” by dividing total revenue by total assets. It 

returns the amount of revenue generated for every dollar's worth of assets. BP’s efficiency at using its 

assets in generating revenue has steadily increased during the last four years (2009-2012). 

 

Short-term liquidity & Long-term solvency 

In order to analyze BP’s financial strength, I calculate the “Current Ratio” by dividing current assets by 

current liabilities. From the results below, I interpret an improvement in BP’s ability to pay short-term 

obligations during 2008-2012. Furthermore, I calculate the “Quick Ratio” which is more conservative 

than the “Current Ratio” because it excludes inventory from current assets. The difference between the 

two ratios is not significant and it demonstrates a low grade of difficulty BP faces in turning its inventory 

into cash since petroleum and refined products usually can be readily converted into cash. 

 

 

Additionally, I calculate the “Long Term Debt to Equity Ratio” and the “Total Debt to Equity Ratio” which 

look at BP’s capital base.  The results are shown in the table below. 
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Financial Performance by Business Segments 

When I analyze the financial performance of BP by business segments I see a significant decrease in 

revenue growth across all the segments during the last three years. As shown in the table below (in 

million dollars), downstream significantly leads the segments measured in total revenues. 

 

However, if I analyze the operating profit before tax (shown in the table below), upstream is almost 

eight times more profitable than downstream in absolute values. This fact clearly demonstrates that 

exploration and production activities have the highest contribution to BP’s net income.  

The upstream segment has shown a lower growth rate in the operating profit before tax from 2011 to 

2012. This reflects higher costs, lower production and lower realizations. On the other hand, the 

operating profit before tax in the downstream segment was at an all-time record in 2012 after excluding 

a net non-operating charge of $3.2 billion mainly related to asset impairment charges. This reflected a 

favorable refining environment, which BP was able to capture by virtue of its strong operations. 

However, it was partly offset by weak petrochemicals margins and a significantly lower supply and 

trading contribution than in 201129. 
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Financial Performance by Geographic Segments 

When I analyze the financial results by geographic segments, it is worth noting two facts: 

 80% of the revenues come from foreign countries (Non-U.K.) 

 35% of the revenues come from the U.S.A. 

 

 

Furthermore, the U.S.A. represents above 40% of the total capital expenditures made by BP and 35% of 

the total assets during the period 2008-2012.  

For the reasons mentioned above, in BP’s financial statements and consequently in this thesis, certain 

financial information is provided separately for the U.S.A., as this is the most individually material 

country for BP, and for the United Kingdom, as this is BP’s country of domicile. 
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5.4 Assumptions in the projections 

I project BP’s financial statements until 2020 since significant guidelines were provided by the 

company’s management until the end of the decade. 

Revenue and gross profit 

BP’s average sales growth rate during the last 5 years (2007-2012) was 8.7%. However, based on market 

as well as my own research I use a growth rate of 0.0% for 2013 and 2.7% as the average sales growth 

rate from 2014 to 2020. The latter is an average between the risk free rate of 1.76% (as of December 

2012) and the average world GDP annual growth rate of 3.7% estimated by the company until 2020. 

These assumptions seem appropriate for a mature company the size of BP. 

Gross margin was 14.2% on average during the period 2007-2012. However, if I exclude the effect of the 

oil spill, gross margin was 16.6% during the same period. I consider appropriate using 16.0% as the gross 

margin from 2013 to 2020 in order to estimate purchases, production and manufacturing expenses. 

Capital Structure 

BP intends to maintain a net debt ratio within the 10-20% gearing range30. This ratio is calculated by the 

following formula: Net Debt / (Net Debt + Equity). 

BP calculates Net debt as gross finance debt, as shown in the balance sheet, less the fair value of 

associated derivative financial instruments that are used to hedge foreign exchange and interest rate 

risks relating to finance debt, for which hedge accounting is applied, less cash and cash equivalents. 

As shown in the chart below, gearing was 18.7% for 2012. 

 

For the DCF analysis, I consider reasonable a gearing of approximately 15% since it’s the average 

between 10% and 20% - the range expected by the company. In terms of Gross Debt to Equity it 

translates to a ratio of approximately 26.5% (using 2012 market values).  
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Capital expenditure and divestments 

As I mentioned before, BP expects its organic capital expenditure to be in the range of $24-27 billion per 

year through to the end of the decade, with investment prioritized towards the upstream segment. BP 

expects to make around $2-3 billion of divestments per year in order to constantly optimize its portfolio.  

Operating cash flow 

BP expects to see operating cash flow of between $30 billion and $31 billion in 2014, consistent with the 

cash flow objectives set in 2011 as part of its 10-point plan. As described in the 10-point plan, the 

company is aiming to generate an increase of around 50% in net cash provided by operating activities by 

2014 compared with 2011. Half of its incremental operating cash is intended to be reinvested, and half 

used for other purposes. Moreover, BP expects to bring new upstream projects onstream with unit 

operating cash margins around double the 2011 average. Unit cash margin is net cash provided by 

operating activities for the relevant projects in BP’s upstream segment, divided by the total number of 

barrels of oil and gas equivalent produced for the relevant projects. These projections assume an oil 

price of $100 per barrel and a Henry Hub gas price of $5/mmBtu in 2014. 

Financial commitments due to Gulf of Mexico oil spill 

BP will pay $4 billion, including criminal fines and payments to the National Fish & Wildlife Foundation 

and the National Academy of Sciences in installments over a period of five years. BP also reached a 

settlement with the Securities and Exchange Commission (SEC) in November 2012, resolving the SEC’s 

Deepwater Horizon-related civil claims. The court approved new agreements in December 2012 and 

January 2013 related to private economic loss and medical claims - estimated at $7.7 billion. Some of 

this money has already been paid. Business economic loss claims not yet received or processed cannot 

be estimated reliably and are not reflected in the $7.7 billion estimated cost. According to BP, the total 

cost could be significantly higher.31 

Depreciation, depletion and amortization 

BP’s depreciation, depletion and amortization charge was $12.5 billion in 2012 and in 2013 BP expects 

this to be around $500 million to $1.0 billion higher. The increase reflects the expected ramp-up of 

production from higher-margin upstream assets, and the planned commissioning of the Whiting 

upgrade in the second half of the year. 

Effective tax rate 

BP’s effective tax rate is expected to be higher in 2013, with a range of 36% to 38% mainly due to a 

lower level of equity accounted income, mostly TNK-BP, which is reported net of tax. 
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5.5 Estimation of Discount Rate 

Ku is the discount rate for FCF by definition and I consider appropriate using the same rate as the 

discount rate for VTS. 

Required return on assets (Ku) 

I calculate Ku by using the "Capital Asset Pricing Model" (CAPM). This model states that equity 

shareholders demand a minimum rate of return equal to the return from a risk-free investment plus a 

return for bearing extra risk. This extra risk is often called the "equity risk premium", and is equivalent to 

the risk premium of the market as a whole multiplied by “beta unlevered” which measures how risky a 

specific security is relative to the total market. Additionally, since a significant amount of BP’s revenues 

come from emerging markets, I consider appropriate adjusting the discount rate with country risk. Thus, 

the expected return on assets - Ku - is calculated using the following formula: 

Ku = Risk Free Rate + (Beta unlevered * Mature Market Risk Premium) + λ * (Country Risk Premium) 

For the risk free rate, I use the rate of return on 10-year US government bonds which was 1.76%32 as of 

December 2012. 

In order to calculate beta unlevered, I first calculate beta levered. I downloaded weekly stock prices 

from BP and S&P 500 from 2002 to 2012 from Yahoo Finance. Then, I calculated the returns for each 

stock and finally used the following formula to calculate Beta levered: Covariance (BP stock returns / 

S&P 500 returns) / Variance (S&P 500 returns). 

As shown in the table below, the resulting beta levered for BP is 0.98. 

 

To calculate beta unlevered from beta levered I use the conventional approach presented by A. 

Damodaran33: 

Beta unlevered = Beta levered / 1 + [(1-t) x D/E]  

                                                           
32
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It is worth noting that this formula is a simplification of the full formula for beta unlevered presented by 

A. Damodaran as well as by Pablo Fernandez34 after eliminating beta of debt, which usually is small 

compared to beta of equity in developed markets in which a firm like BP operates. This is illustrated by 

BP’s weighted average interest on debt being similar to the risk free rate (2.00% vs. 1.76%). 

In order to calculate D/E, I use BP’s capital structure as of 31 December 2012. Total equity was $132,691 

Million (calculated by stock price * total shares outstanding) and total debt was $49,617 Million (fair 

value estimated by BP in 2012 Annual Report). 

As shown in the table below, beta unlevered results in 0.80. 

 

As regards to the market risk premium, it is the difference between the expected return of the market 

and the risk free rate. To calculate the market risk premium, I use the current implied equity risk 

premium since according to A. Damodaran it has the best predictive power35.  The current implied 

equity risk premium calculated by A. Damodaran using the S&P 500 for 2012 is 5.78%36. 

In order to calculate the country risk premium, I first estimate λ (Lambda) which measures the exposure 

to the country risk. One of the most used determinants of a company’s risk exposure to country risk is 

how much of the revenues it derives from the country. Since BP does not disclose revenues for countries 

other than the U.S.A. and U.K., I use BP’s production interest share in each of the emerging countries as 

the estimation for Lambda. In order to calculate the country risk premium, I use the default spread for 

each country based on Moody’s sovereign rating. I use A. Damodaran’s “Rating/Risk score based 

estimates” to assign a default spread for each of the sovereign ratings37. Additionally, I determine the 

country risk for some countries by the difference between the return on its sovereign bonds issued in 

USD and the return on U.S.A. treasury bonds. The country risk premium calculation was done for more 

than 15 countries and the total country risk for BP resulted in 1.41%.  

As a sanity check for the result obtained above, I perform an alternative calculation to estimate BP’s 

country risk premium. I estimated Lambda as the percentage of BP’s revenues coming from other 

countries than the U.S.A and U.K which was 45% in 2012. I calculated the country risk premium as the 

                                                           
34
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Stern School of Business, Page 95-96 
36
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difference between the return in Bloomberg USD Emerging Market Sovereign Bond Index (5.27%) minus 

the return in U.S.A treasury bonds (1.76%). The total country risk premium resulted in 1.58% = 0.45 * 

4%.  

Both approaches lead to similar results (1.58% vs. 1.41%). In order to calculate Ku, I consider 1.41% as 

the most appropriate country risk premium since with this approach I take into account the risk of each 

of the emerging countries where BP has production activities. 

Finally, Ku results in 7.8% = 1.76% + (0.80 * 5.78%) + 1.41%. 
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5.6 Estimation of BP’s Enterprise Value using DCF 

The DCF methodology I use to value BP in this thesis is the APV (Adjusted Present Value) and its formula 

is the following: 

D0 +E0 = PV0 [FCFt; Ku] + PV0 [VTSt; Ku] 

FCF (Free cash flows): 

FCF is calculated as EBIT * (1-Tax Rate) + Depreciation & Amortization - Capital Expenditure - Change in 

Net Working Capital.  

In order to obtain EBIT, I project the Income Statement from 2013 to 2020 based on the assumptions 

described in Section 5.4 and the following ratios and assumptions described below.  

 

BP’s key assumptions for Brent oil prices for the next five years were derived from forward price curves 

in the fourth quarter of 2012. Prices in 2018 and beyond were determined using long-term views of 

global supply and demand, building upon past experience of the industry and using information from 

external sources38. 

 

I use the Brent oil prices estimated by the company (shown above) as the expected oil prices for the 

projected years in my DCF model. I consider these prices for the Base Scenario, where BP’s management 

guidelines become true. 
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The depreciation and amortization schedules projected from 2013 to 2020 are shown below. 

 

 

In the depreciation schedule, capital expenditures are projected from 2013 to 2020 in a range of $24 to 

$27 billion - consistent with BP’s management guidelines. 

Ending Net Property, Plant & Equipment is calculated for each of the projected years as a result of the 

following calculation: 

Ending Net PP&E = Beginning Net PP&E + Capital expenditures - Depreciation expense - Asset sales and 

write-offs 

In the amortization schedule, ending definite life intangibles is calculated for each of the projected years 

as a result of the following calculation: 

Ending definite life intangibles = Beginning definite life intangibles + Additions to definite life intangibles 

- Amortization expense - Write-offs 
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The Income Statement projected from 2013 to 2020 is shown below. 

 

In order to calculate change in net working capital, I project total non-cash current assets minus total 

non-debt current liabilities. 

I project non-cash current assets and non-debt current liabilities with the following ratios and 

assumptions: 
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The change in net working capital projected from 2013 to 2020 is shown below: 

 

At this time, I have projected all the inputs required to calculate FCF. The results are shown below. 
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VTS (Value of Tax Shields): 

The formula for calculating VTS is = Debt * Tax Rate * Interest rate on Debt 

According to BP’s Annual Report in 2012, the weighted average interest rate on finance debt at 31 

December 2012 was 2%39. As I mentioned before, the market value of debt as of December 31, 2012 

was $49,617 million and the effective tax rate 37.2%.  

Then, VTS for year 2012 is equal to $369 million = $49,617 * 0.02 * 0.372. The same calculation is 

performed from year 2013 to 2020 using the book value of debt for each year which was projected as a 

target percentage (120%) of EBITDA based on historical data. The results are shown in the table below. 

 

At this instance, it is worth observing that the VTS do not represent more than 5% of the total capital 

cash flows projected for each year. 

TV (Terminal Value): 

In order to obtain the terminal value of FCF and VTS at year 2021, I use a perpetuity growth model. I use 

the FCF and tax shields calculated at year 2020 and I calculate the future value by multiplying it by (1+ 

Ku). Then, I divide this number by (Ku – g) where “g” stands for the growth rate after year 2020. I use a 

growth rate of 2.7% which is an average between the risk free rate and the estimated growth in the 

world GDP of 3.7% during the following 18 years. It is worth noting that the terminal value represents 

approximately 65% of the enterprise value.  
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As shown in the table below, the terminal value for FCF and VTS results in $206,990 million and $9,521 

million respectively.  

 

After obtaining the projected FCF, VTS and TV, I discount all these values by Ku to calculate the 

Enterprise Value which results in $168,865.94 million. Then, I subtract Net Debt from EV to obtain BP’s 

estimated Equity Value which results in $138,787.94 million. Finally, I divide Equity by total American 

Depositary Shares to obtain BP’s estimated equity value per share. 

 

The Equity Value per Share of BP p.l.c. as of December 31, 2012 estimated through the DCF_APV 

Methodology is $43.88.  This estimation indicates that the stock price was undervalued by the market by 

5.4% ($43.88 vs. $41.64). 
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As an alternative to the perpetuity growth model, I estimate the terminal value by using the discounted 

future net cash flows, relating to crude oil and natural gas production from the group’s estimated 

proved reserves. This information was prepared by BP in compliance with FASB Oil and Gas Disclosures 

requirements and it resulted in $121,100 million as of December 31, 2012.40 

Since BP’s reserve replacement ratio was 108% in average during the last 6 years, I consider appropriate 

assuming a reserve replacement ratio of 100% until 2020. Therefore, I use $121,100 million as the 

present value of BP’s terminal value. 

 

The Equity Value per Share of BP p.l.c. as of December 31, 2012 estimated through this methodology is 

$47.32. This estimation indicates that the stock price was undervalued by the market by 13.6% ($47.32 

vs. $41.64). 
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5.7 Sensitivity Analysis 

In this section I evaluate how much the stock price of BP changes when the most critical parameters of 

the DCF model (listed below) are altered. 

 Ku = discount rate used for discounting the FCF and the VTS 

 G = growth rate used for calculating the TV through the perpetuity growth model 

 Revenue growth 

 Effective Tax Rate 

 Oil Price = major value driver of BP 

Ku and G 

I perform a two-way data table in Microsoft Excel to analyze how much BP’s stock price changes if I 

assume different discount rates and growth rates. As shown in the table below, small changes in both 

rates lead to significant changes in the stock price.  

 

For example, if I assume Ku is 0.5% higher and G is 0.5% lower, the stock price will be reduced by $7.12 

from $43.88 to $36.76. Contrarily, if I assume Ku is 0.5% lower and G is 0.5% higher, then the stock price 

will increase by $10.53 from $43.88 to $54.41. 

Revenue Growth and Effective Tax Rate 

The same sensitivity analysis is performed in Microsoft Excel to analyze how much BP’s stock price 

changes if I assume different revenue growth rates and effective tax rates. As shown in the table below, 

small changes in both rates lead to significant changes in the stock price. However, the impact seems to 

be much lower than the effect produced in the stock price by changes in Ku and G.  
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For example, if I assume the tax rate is 0.5% higher and the growth rate in revenues is 0.5% lower, the 

stock price will be reduced by $2.76 from $43.88 to $41.12. Contrarily, if I assume the tax rate is 0.5% 

lower and growth rate in revenues is 0.5% higher, then the stock price will increase by $2.89 from 

$43.88 to $46.77. 

Oil Price Sensitivity Analysis 

In order to analyze the impact of the oil price in BP’s stock price I incorporate the oil price in the DCF 

model. As mentioned before, BP’s key assumptions for Brent oil prices for the next five years were 

derived from forward price curves in the fourth quarter of 2012. Prices in 2018 and beyond were 

determined using long-term views of global supply and demand, building upon past experience of the 

industry and using information from external sources. 

 

I use the Brent oil prices estimated by the company (shown above) as the expected oil prices for the 

projected years in the DCF model. However, if the oil price results being different, the projections should 

change as well.  To incorporate this mechanism in the DCF model I start by running a regression analysis 

using BP’s average liquids realizations ($ per barrel) as the predictor variable (the independent or X 

variable) and BP’s annual revenues as the predicted variable (the dependent or Y variable). I use a 

period of 5 years (2008-2012) and Microsoft Excel to run the regression. The results below show how 

strong the effect of the oil price has on the annual revenues (R square is 0.978). 
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To re-enforce these results, I run another regression analysis with 16 years of observations. I use Brent 

Oil Prices (annual averages) as the predictor variable (the independent or X variable) and BP’s total 

group annual revenues as the predicted variable (the dependent or Y variable). The results below show 

once again how strong the effect of the oil price has on the annual revenues (R square is 0.975). We can 

interpret from this regression analysis that for every US dollar increase in the Brent Oil annual average 

price, BP’s revenues increase by approximately $3 billion. 

 

Additionally, I perform a regression analysis using the natural gas price as the predictor variable (the 

independent or X variable) and BP’s annual revenues as the predicted variable (the dependent or Y 

variable) between 2008 and 2012. The R square was 0.6486. This indicates that the effect of the gas 

price on the annual revenues is significantly weaker than the effect caused by the oil price.  

Thus, I only incorporate the equation of the Brent Oil price regression in my DCF model. I link the oil 

price assumed from 2013 to 2020 with the projected revenues for each year. I then perform a one-way 

data table in MS Excel to analyze how much BP’s stock price changes if I assume different oil prices. As 
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shown in the table below, small changes in oil prices lead to significant changes in the stock price. When 

the annual average Brent oil price increases by 1 US dollar, the stock price increases by 4% in average 

(within a range of $94.38 and $99.38 per barrel). Contrarily, when the annual average Brent oil price 

decreases by 1 US dollar, the stock price decreases by 5% in average (within a range of $89.38 and 

$94.38 per barrel). 

 

 

Additionally, I run a Monte Carlo simulation, where I allow the oil price (key variable) to be a distribution 

in the DCF model and compute a distribution of values for the company stock price (output). With this 

simulation, I gain perspective on the variation in the stock price as well as on the likelihood that BP is 

under or overvalued by the market. To perform this simulation, I start by collecting historical data on 

Brent Oil daily prices from January 2009 to December 2012. I then create a distribution of possible 

future prices that is based on this data using @Risk. I finally fit a normal distribution to this data and I 

run a simulation of 1000 iterations. The results are shown below: 
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The mean of the stock price distribution is $43.19 and the standard deviation is $12.61. There is a 90% 

chance that BP’s Equity Value per Share is between $22.46 and $64.33 and 57.2% probability that it is 

undervalued by the market. 

 

5.8 Scenario Analysis 

Using the results obtained in the sensitivity analysis, I formulate a scenario analysis to define a base 

case, a pessimistic case and an optimistic case for estimating BP’s stock price. 

Base Case 

In the base case, I assume that BP’s management expectations and guidelines become true as well as my 

personal assumptions for projecting the financial statements described in the previous sections.  

BP PLC (NYSE) equity value per share in the base case results in $43.88 as of December 31, 2012. 

 Pessimistic Case 

In the pessimistic case, I assume that BP’s management expectations as well as my personal 

assumptions for projecting the financial statements are adversely affected in the following manner: 

 Average oil price from 2013 to 2020 is 5.3% lower than the original assumption ($89.38 per 

barrel vs. $94.38 per barrel) 
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 Growth rate in revenues is 45% lower than the original assumption (1.5% vs. 2.7%) 

 G is 99.4% lower than the original estimation (1.5% vs. 2.7%) 

BP PLC (NYSE) equity value per share in the pessimistic case results in $27.64 as of December 31, 2012. 

Optimistic Case 

In the optimistic case, I assume that BP’s management expectations as well as my personal assumptions 

for projecting the financial statements are positively affected in the following manner: 

 Average oil price from 2013 to 2020 is 5.3% higher than the original assumption ($99.38 per 

barrel vs. $94.38 per barrel) 

 Growth rate in revenues is 45% higher than the original assumption (3.9% vs. 2.7%) 

 G is 35% higher than the original estimation (3.7% vs. 2.7%) 

BP PLC (NYSE) equity value per share in the optimistic case results in $66.31 as of December 31, 2012. 

I present the results of the DCF Scenario Analysis in the following chart. 

 

 
 

     

 

Equity Value per Share - 
NYSE 

Enterprise Value  
(DCF_APV) Status Weight 

Estimated 
Stock Price  

 
In USD In Millions of USD     In USD 

Market as of December 31, 2012 $41.64 $162,760.11       

Pessimistic Scenario $27.64 $117,489.92 UNDERPERFORM 25% 
 Base Scenario $43.88 $168,856.94 BUY 50% 
 Optimistic Scenario $66.31 $239,814.25 STRONG BUY 25% 
 Weighted Average 

  
BUY 

 
$45.43 
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6. Valuation Multiples 

 

6.1 Selection of comparable companies 

I select the following six major integrated oil and gas comparable companies based on annual revenues, 

EBIDTA, daily production and proved oil and gas reserves. 

 Exxon Mobile Corporation 

 Royal Dutch Shell p.l.c. 

 Chevron Corporation 

 PetroChina Company 

 ConocoPhillips 

 Total S.A. 

 

6.2 Estimation of BP’s Enterprise Value using Multiples 

As previously mentioned, I use the following financial indicators of the Oil and Gas Industry as multiples 

in order to estimate the equity value per share of BP as of December 31, 2012: 

1) EV/EBITDA: Enterprise Value / EBITDA (Earnings before interest, taxes and D&A) 

2) EV/BOED: Enterprise Value / flowing barrel of oil equivalent per day 

3) EV/1P: Enterprise Value / Proved Reserves 

The financial indicators are shown in the table below:  

 

The Valuation Multiples are calculated by dividing the Enterprise Value by the financial indicator for 

each company. Then, using the average of this group of companies I estimate BP’s Enterprise Value by 

multiplying the Valuation Multiple group average by BP’s financial indicator (EBIDTA, BOED, and Proved 

Reserves) as of December 31, 2012. Finally, I calculate BP’s equity value per share by subtracting Net 

Debt to EV and dividing it by total outstanding shares.   

The results for this analysis are shown in the table below: 

http://www.wallstreetoasis.com/finance-dictionary/what-is-enterprise-value-EV
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Equity Value per Share: 
 

 

     

 
Equity Value per Share - NYSE 

Enterprise 
Value  Status Weight 

Estimated Stock 
Price  

 
In USD 

In Millions of 
USD     In USD 

Market as of December 31, 2012 $41.64 $162,760.11       

EBITDA Multiple $26.35 $113,427.16 UNDERPERFORM 33% 
 BOED Multiple $66.31 $239,802.61 STRONG BUY 33% 
 Proved Reserves Multiple $67.33 $243,042.07 STRONG BUY 33% 

 Weighted Average 
  

STRONG BUY 
 

$53.33 

 

Finally, I assign equal weight to each Valuation Multiple in order to estimate a fair enterprise value and 

equity value per share of BP. This calculation resulted in an estimated stock price of $53.33, which once 

again indicates that the stock price was undervalued by the market. However, it is worth noting that in 

terms of current profitability of the business (EBITDA), BP’s estimated stock price is underperforming in 

comparison to its main competitors. On the other hand, in terms of daily production and proved 

reserves, BP’s estimated stock price is significantly over performing. 
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7. Conclusions 

In this thesis, I performed a fundamental valuation of BP p.l.c. using a DCF (Discounted Cash Flow) 

Analysis as of December 31, 2012. Future cash flows are statistically significant explanatory factors of oil 

and gas company stock prices, thus offering support for a fundamental approach to valuation.41 

The DCF methodology I used was the APV (Adjusted Present Value). I started by estimating the value of 

the firm without leverage and then considered the present value of the interest tax savings generated 

by the use of debt. This approach did not only present operational benefits compared to other DCF 

methodologies but also gave me an understanding of the value of the tax benefits in a company with 

substantial debt like BP (Debt to Equity ratio using book values was 41% as of 12/31/2012). 

The NPV (Net Present Value) of the FCF (Free Cash Flows) was estimated at USD $161.67 billion, and the 

NPV of the VTS (Value of Tax Shields) was estimated at USD $7.18 billion. Thus, the benefit of interest 

tax savings represents only 4.3% of the total EV (Enterprise Value). It is also worth noting that the 

Terminal Value of the NPV and VTS together represents 65% of the EV.  

Therefore, the EV of BP estimated through APV resulted in USD $168.85 billion as of December 31, 2012. 

By subtracting net debt of USD $30.07 billion from EV, the equity value was estimated at USD $138.78 

billion. I then divided this amount by 3,163 million total shares outstanding and obtained an equity value 

per share of USD $43.88. Based on the DCF analysis, the NYSE stock price of BP as of December 31, 2012 

was undervalued by 5.4% ($41.64 vs. $43.88). 

I then performed a Sensitivity Analysis in order to understand how much of BP’s equity value per share 

is affected by changes in the most critical parameters assumed in the APV methodology (listed below). 

 Ku = discount rate used for discounting the FCF and the VTS 

 G = growth rate used for calculating the Terminal Value through the perpetuity growth model 

 Revenue growth and Tax Rate used for projecting the Income Statement from 2013 to 2020 

 Oil Price = major value driver of BP 

The analysis was performed by creating data tables in Microsoft Excel. The individual results for each of 

these variables are described in Section 5.7 (Sensitivity Analysis). As an overall conclusion, small changes 

in any of these parameters resulted in significant changes in the equity value per share. To illustrate this 

point I will describe below the results of the oil price sensitivity analysis, which is the major value driver 

of an oil and gas company the size of BP42. 

                                                           
41 Chua. J. H.. and R. S, Woodward (1994). Financial Performance of the U.S. Oil and gas Industry: 

1980-1990. Financial Markets. Institution & Instruments, vol 3. Blackwell Publishing. 
42

 Aswath Damodaran, (personal communication, June 23, 2012) 
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In order to analyze the effect of the oil price on BP’s stock price, I incorporated this driver in the DCF 

model. I assumed future average oil prices based on BP’s management guidelines for projecting the 

financial statements. Therefore, if in the end the average oil price is different, the projections should 

change as well.  To incorporate this mechanism in the DCF model, I ran a regression analysis with 16 

years of observations. I used Brent Oil Prices (annual averages) as the predictor variable (the 

independent or X variable) and BP’s total group annual revenues as the predicted variable (the 

dependent or Y variable). The R square was 0.975, thus it showed how strong the effect of the oil price 

has on the annual revenues. I could interpret from this regression analysis that for every US dollar 

increase in the Brent Oil annual average price, BP’s annual revenues increase by approximately USD $3 

billion. 

I then included the regression formula in the DCF analysis and performed a one-way data table in 

Microsoft Excel to analyze how much BP’s stock price changes if I assume different oil prices. When 

Brent Oil prices assumed from 2013 forward increase by USD $1 the stock price estimated in the APV 

model increases by 4% on average (within a range of $94.38 and $99.38 per barrel). Contrarily, when 

Brent Oil prices assumed from 2013 forward decrease by USD $1 the stock price decreases by 5% on 

average (within a range of $89.38 and $94.38 per barrel).  

Using the results obtained in the sensitivity analysis for the oil price, G, and revenue growth rate, I 

formulated a scenario analysis modifying each of these variables to define a pessimistic case and an 

optimistic case for estimating BP’s stock price. 

 

 
 

     

 

Equity Value per Share - 
NYSE 

Enterprise Value  
(DCF_APV) Status 

Weig
ht 

Estimated 
Stock Price  

 
In USD In Millions of USD     In USD 

Market as of December 31, 2012 $41.64 $162,760.11       

Pessimistic Scenario $27.64 $117,489.92 UNDERPERFORM 25% 
 Base Scenario $43.88 $168,856.94 BUY 50% 
 Optimistic Scenario $66.31 $239,814.25 STRONG BUY 25% 
 Weighted Average 

  
BUY 

 
$45.43 

 

The weighted average of the estimated equity value per share resulted in $45.43. This indicates again 

that based on the APV approach, the stock price was undervalued as of December 31, 2012 ($41.64 vs. 

$45.43). However, it is worth noting how sensitive the DCF model is to small changes in its parameters. 

Also, I performed a Monte Carlo Simulation in order to see all the possible results for BP’s estimated 

Equity Value per share. I replaced the future oil prices expected by the company with a normal 

probability distribution for each of these prices. I then calculated results over and over for the DCF 

model, each time using a different set of random values from the probability functions. The results of 

the simulation are described below.  
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The mean of the stock price distribution resulted in $43.19 and the standard deviation in $12.61. 

According to this Monte Carlo simulation, there is a 57.2% probability that the Equity Value per Share is 

undervalued by the market. 

In addition to the DCF methodology, I performed a relative valuation analysis by using multiples. I 

selected six major integrated oil and gas comparable companies and based on their EV, EBIDTA, BOED 

and Proved Reserves I estimated BP’s EV. While EV/EBIDTA multiple provided a low estimation for BP’s 

EV, the multiples based on daily production and total reserves indicate that BP’s equity value per share 

was significantly undervalued as of December 31, 2012. Assigning the same weight to each valuation 

multiple, the estimated stock price resulted in USD $53.33. 

 
Equity Value per Share - NYSE 

Enterprise 
Value  Status Weight 

Estimated Stock 
Price  

 
In USD 

In Millions of 
USD     In USD 

Market as of December 31, 2012 $41.64 $162,760.11       

EBITDA Multiple $26.35 $113,427.16 UNDERPERFORM 33% $ 

BOED Multiple $66.31 $239,802.61 STRONG BUY 33% 
 Proved Reserves Multiple $67.33 $243,042.07 STRONG BUY 33% 
 Weighted Average 

  
STRONG BUY 

 
$53.33 

 

In conclusion, based on the DCF analysis and on the Valuation Multiples, the estimated equity value per 

share of BP p.l.c was undervalued by 9% and 28% respectively as of December 31, 2012. However, based 

on the findings obtained during the sensitivity analysis, small changes in the variables assumed in the 

DCF model lead to significant changes in the stock price.  
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8. Appendix 

Financial Statements Projected 

Balance Sheet 
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Income Statement 

 

 

Cash Flow Statement 
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