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The CEO pay ratio, measured as the ratio of CEO pay over the median salary of a firm’s employees, is the 
most often quoted number in the popular press. This ratio has reached 281 this last year for S&P500 firms, 
the largest US firms by capitalization (as of November 21 2019). But the B-ratio I proposed here, measured 
as the CEO pay over the total payroll of the firm, relates CEO pay to the salary of each employee and may 
be the most relevant and informative figure on CEO pay as perceived by the firm’s employees themselves. 
How much a typical employee of the S&P500 firms implicitly “contributes” to the salary of his/her CEO? 
An amount of $273 on average or 0.5% of one’s salary, that is, one half of one percent on an individual 
salary basis. To assess whether such a contribution is worthwhile, one must determine the value of the CEO 
for the organization and its workers and stakeholders. The Appendix provides the data for all 500 firms 
regrouped in 10 industries (Bloomberg classification). 
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INTRODUCTION 

 
In September 2017, the U.S. Securities and Exchange Commission (SEC) has approved interpretive 

guidance to implement the pay ratio disclosure requirement mandated by the Dodd-Frank Wall Street 
Reform and Consumer Protection Act, signed by President Barack Obama in July 2010. Under the SEC 
rule, companies are required to disclose, starting in early 2018, their CEO pay ratio. This pay ratio 
disclosure rule compels companies to provide information on the pay of their CEO and the median salary 
paid to their employees.  

The SEC leaves some limited leeway to the firms in determining the median salary, which can cover 
all employees or only US-based ones if the latter represent more than 95% of employees. The SEC rule 
allows firms to use reasonable estimates, assumptions and methodologies, clarifies that a company may use 
appropriate existing internal records, such as tax or payroll records, in identifying the median employee, 
and provides guidance as to when a company may use widely recognized tests to determine whether its 
workers are employees for purposes of the rule. Under the rule, employees of consolidated subsidiaries 
must be included and those of independent suppliers must be excluded. In spite of all the complexities and 
intricacies firms must deal with, the information is quite informative and interesting.  

The CEO pay ratio, defined as the firm’s CEO pay over the firm’s median employee salary, reached 
281 this last year for the S&P500 firms. Although media coverage reports mainly this ratio, it may not be 
the most informative and relevant measure of the discrepancy between the CEO pay and the median pay in 
the firm. Other ratios such as the CEO pay per employee as well as the B-ratio I propose here (defined as 
the firm’s CEO pay over the firm’s estimated total payroll, measured by the number of employees times 
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the median salary) are clearly more informative and relevant. Being based on the median compensation 
rather than the average compensation of employees, the B-ratio is a prudent (over)estimate of the CEO pay 
as a percentage of the total payroll.  
 
THE S&P 500 FIRMS 
 

Based on data for 500 of the largest corporations compiled by Bloomberg (S&P500 firms) from SEC 
filings by firms (Table 1), we obtain that the CEOs of those large companies earned an average 14.2 million 
US$ and a median $12.4 million US$ in 2018-19. As mentioned above, the average CEO pay ratio over all 
firms is 281. However, firms greatly differ in size and more representative ratios are the median CEO pay 
ratio 170 and the weighted average CEO pay ratio 185, measured as the total paid to all CEOs divided by 
the total of all median salaries over all 500 firms. The CEOs pay represents a weighted average $273 per 
employee (average CEO pay over all firms / average of median salaries over all firms) and gives a weighted 
average B-ratio of 0.50% (average CEO pay over all firms / average of total pay over all firms). 

 
TABLE 1 

SUMMARY STATISTICS OF S&P 500 FIRMS 
 

 
Median 

employee 
salary  

(A) 

CEO pay 
(B) 

Nb.  
employees 

(C) 

CEO 
pay 

ratio 
B/A 

CEO pay 
per 

employee       
B/C 

 
B-Ratio: 

CEO pay over 
Total Pay    
B/(A*C) 

TOTAL 500 firms 38 322 909 7 075 139 827 25 949 452    
Average 500 firms 76 646 14 150 279 51 899 281 1961 2,30% 
Median 500 firms 67 771 12 400 000 18 170 170 564 0,88% 
Weighted average    185 273 0,50% 

Source: Bloomberg https://www.bloomberg.com/graphics/ceo-pay-ratio/ (21 November 2019), based on the latest 
SEC filings. 

 
Hence, each of the 26 million employees in those 500 firms “contributes” on average $273 to the pay 

of their CEO, or about one half of one percent of their respective salary. Seen differently, if we were to 
divide the CEO pay equally among all employees, the resulting employee yearly pay increase would be 
$273. If we do it proportionately to the employee salary, the resulting employee pay increase would be one 
half of one percent. Suppose we ask employees the following two questions:  

• Question #1: Would you be ready to contribute one half of one percent of your annual salary 
($250 for a salary of $50,000; $500 for a salary of $100,000) to hire the best CEO we can find 
to manage your firm and in particular to ensure and enhance its profitability, sustainability, and 
growth, and, in so doing, to protect your job, now and in the future, including your pension?  

• Question #2: Would you find appropriate to pay your CEO some 281 times the median salary 
in your firm to manage your firm and in particular to ensure and enhance its profitability, 
sustainability, and growth, and, in so doing, to protect your job, now and in the future, including 
your pension? 

I expect that many more employees would say yes (a large majority would!) to question #1 than to 
question #2. This is a revealing example of the need to appropriately inform the question. Only the former 
question, the “one half of one percent question”, makes sense information-wise as well as economically 
and socially. People can easily understand a question directly tied to their salary. A question framed as a 
281 multiple, 170 multiple, or 185 multiple of a median salary is much more difficult to understand as its 
economic meaning is rather obscure even to economists and accountants.    
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The Variability Among Firms and Industries 
As expected, those measures, namely the CEO pay ratio, the CEO pay per employee, and the B-ratio 

vary across firms and industries. Expressed per industry (Bloomberg classification), we observe the 
following (Table 2). 

 
TABLE 2 

DATA BY INDUSTRY GROUPS 
 

Industry #firms #employees 
CEO 
pay 

Avg. 

Median 
salary 

CEO 
pay 
ratio 

CEO pay 
/employee B-ratio 

Telecom 9 765,810 31.3M$ $83,174 376 $368 0.45% 
Discretionary 76 6,333,500 14.9M$ $40,787 365 $179 0.58% 

Staples 35 4,708,234 12.7M$ $46,741 273 $95 0.31% 
Energy 28 577,901 14.3M$ $121,706 118 $695 0.71% 

Financials 100 2,935,095 12.1M$ $82,565 146 $411 0.58% 
Health care 59 2,473,008 15.8M$ $84,122 188 $377 0.56% 
Industrials 65 3,979,975 13.6M$ $66,546 204 $222 0.33% 
Materials 26 702,803 14.4M$ $67,721 213 $532 0.88% 

Technology 74 3,114,672 15.0M$ $94,536 159 $357 0.47% 
Utilities 28 358,454 10.8M$ $111,758 97 $846 0.75% 

Total or average 500 25,949,452 14.2M$ $76,646 185 $273 0.50% 

 
There are different reasons for this variability, including how critical and specific the role and 

importance of the CEO leadership and competencies in the design, implementation, and management of the 
firm strategies and actions. In general, the CEO-led exercise of the firm’s underlying real options have 
significant impacts on the performance, profitability, and growth of the firm and, in so doing, on the overall 
well-being of employees, shareholders, and other stakeholders, including suppliers and clients. But this 
CEO role and importance may differ across firms and industries as well as across countries. Understanding 
how and why is therefore essential. We tackle these questions later in Section III. 

Among the 500 firms considered here (see the Data Appendix), the CEO pay level ranges from less 
than half a million (Alphabet, Twitter, Copart, and Berkshire Hathaway; even $0 in the case of Twitter and 
Alphabet; These firms clearly decided to pay their CEO less through salary and more through options and 
bonuses, explicitly or implicitly) to $108.3 million (Oracle) and $129.5 million (Discovery 
Communications), with an average level of $14.2 million and a median level of $12.4 million. When firms 
are regrouped by industry sectors (Table 2), the sector-average CEO pay level ranges from $10.8 million 
(Utilities) to $31.3 million (Communications). 

CEO pay is not the only source of compensation of CEOs. Other forms of compensation, such as options 
and bonuses, are incentive-based and related to different measures of the firm’s performance and are 
therefore risky and uncertain. These are not considered as CEO pay, which relates more to a given and 
certain payment or salary. Among still other forms of incentives are the value of stock portfolios detained 
by CEOs. But these are not really different from the stock ownership by people or groups such as unions, 
whose returns are not considered as salary.   

Similarly, the median salary paid to employees varies a lot across the 500 firms considered. It goes 
from less than $10,000 (Mattel, The Gap, McDonald’s, and Foot Locker) to $232,178 (Vertex Pharma) and 
$246,800 (Alphabet), with an average of $76,646 and a median of $67,771. When firms are regrouped by 
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industry sectors, the sector-average median salary level ranges from $40,787 (Consumer Discretionary) to 
$121,706 (Energy). 

As for the number of employees, it goes from less than 1,000 (Federal Realty Investment Trust, Cabot 
Oil & Gas, MarketAxess Holdings, Nektar Technologies, VeriSign Inc.) to 647,500 (Amazon) and 2.2 
million (Walmart), with an average of 51,899 and a median of 18,170. If we drop Walmart from the sample 
(a true outlier), the average falls to 47,594. When firms are regrouped by industry sectors, the sector-average 
number of employees ranges from 12,802 (Utilities) to 134,521 (Consumer Staples), the latter number being 
driven up by Walmart. Without Walmart, the largest sector-average number of employees is 84,327 
(Consumer Discretionary). 

Given the variations in median salaries and number of employees, one expects that total payroll will 
vary a lot among firms. Indeed, the total payroll, evaluated with the median salary rather than the average 
salary, ranges from $16.1 million (Realty Income Corp.) and $25.1 million (Cabot Oil & Gas) to $25.7 
billion (AT&T), $26.7 billion (UPS) and $48.3 billion (Walmart), with an average of $2.8 billion and a 
median of $1.3 billion. When firms are regrouped by industry sectors, the sector-average total payroll 
ranges from $1.4 billion (Utilities) to $6.3 billion (Communications).  

The relative similarity of CEO salaries across industries (Table 1) and the important variation in the 
number of employees mean that the ratio of CEO pay per employee will vary greatly across firms. In fact, 
it goes from less than $50 (Home Depot, UPS, Starbucks, Accenture) to over $40,000 (Cabot Oil & Gas, 
Realty Income Corp.), with an average of $1,961, a median of $564, and a weighted average of $273. If we 
drop the lowest ten and the largest ten CEO pay per employee (twenty outliers), we obtain for the remaining 
480 firms, an average of $1,317, a median of $564, and a weighted average of $178. 

Finally, the CEO pay as a percentage of total payroll, which measures the “contribution” of individual 
employees to the salary of their CEO as a percentage of their respective salaries (the B-ratio), varies from 
less than 0.10%, that is, one tenth of one percent (Alphabet, Twitter, Berkshire Hathaway, UPS, IBM, 
Walmart, Copart), to 50% (Realty Income Corp.) and 52% (Cabot Oil & Gas), with an average contribution 
of 2.30%, a median contribution of 0.88%, and a weighted average (total CEO pay over all firms divided 
by total payroll over all firms, evaluated at the median salary) of 0.50% or one half of one percent.  
 
The Data for Some Individual Firms 

It may be informative to consider the special cases of some specific firms. Table 3 provides the data 
for some firms, one per industry (same order as above). The following paragraphs make use of information 
found on Wikipedia for the characteristics of the firms and found on Bloomberg for the information on SEC 
filings. The selected firms need not be representative of their industry. 

 
TABLE 3 

DATA FOR SOME FIRMS (ONE PER INDUSTRY GROUP) 
 

Firm Nb. of 
employees 

CEO pay 
(M$) 

median 
pay ($) 

CEO pay 
ratio 

CEO pay per 
employee ($) B-ratio (%) 

AT&T 268,220 29.1 95,814 304 109 0.11 
Netflix 7,100 36.1 202,335 178 5,085 2.51 

Walmart 2,200,000 23.6 21,952 1076 11 0.05 
Exxon Mobil 71,000 18.8 171,375 110 265 0.15 
BlackRock 14,900 26.5 136,313 194 1,779 1.30 

Merck & Co. 69,000 20.9 91,954 227 303 0.33 
GE 283,000 20.1 58,204 345 71 0.12 

DuPont Inc. 98,000 18.7 75,018 249 191 0.25 
Microsoft 144,000 42.9 172,512 249 298 0.17 

Cons. Edison 15,591 9.8 106,453 92 629 0.59 
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AT&T 
A multinational conglomerate holding company, AT&T is the world's largest telecommunications 

company, as well as the largest provider of mobile telephone services and the largest provider of fixed 
telephone services in the United States. It is also the parent company of mass media 
conglomerate WarnerMedia, making it the world's largest media and entertainment company in terms of 
revenue (ranked #9 on the Fortune 500 rankings of the largest United States corporations by total revenue). 
On June 12, 2018, AT&T was given permission by U.S. District Court Judge Richard J. Leon to go ahead 
with its $85 billion deal for Time Warner. The DOJ had attempted to stop the merger fearing it would harm 
competition. The merger closed two days after, Time Warner becoming a wholly owned subsidiary and 
division of AT&T with a new name, WarnerMedia, announced the next day. 

According to its SEC filing of March 11 2019, AT&T has some 268,220 employees and pays a median 
salary of $95,814 to its employees for a payroll of $25.7 billion, estimated at the median salary. Its CEO is 
paid a salary of $29.1 million, which implies a CEO pay ratio of 304, a CEO pay per employee of $109 and 
a B-ratio of 0.11%. Hence the CEO salary represents on average $109 per employee or about one tenth of 
one percent of each employee’s salary.    
 
Alphabet 

An American multinational conglomerate, Alphabet was created through a corporate restructuring of 
Google on October 2, 2015, and became the parent company of Google and several former Google 
subsidiaries. Alphabet is the world's fifth-largest technology company by revenue and one of the world's 
most valuable companies. The establishment of Alphabet was prompted by a desire to make the core Google 
internet services business "cleaner and more accountable" while allowing greater autonomy to group 
companies that operate in businesses other than Internet services. 

“Alphabet is mostly a collection of companies. The largest of which, of course, is Google. This newer 
Google is a bit slimmed down, with the companies that are pretty far afield of our main internet products 
contained in Alphabet instead. [...] Fundamentally, we believe this allows us more management scale, as 
we can run things independently that aren't very related” (Larry Page, CEO of Alphabet). 

According to its SEC filing of April 30 2019, Alphabet has some 98,771 employees and pays a median 
salary of $246,804 to its employees for a payroll of $24.4 billion, estimated at the median salary. Co-founder 
and former chief executive officer (CEO) of Google Larry Page has been paid an annual salary of only $1 
every year since the company went public. Hence Alphabet’s CEO pay ratio is 0, as its CEO pay per 
employee and B-ratio. 

CEOs such as Page typically have such large stock holdings that they can afford to make the largely 
symbolic gesture of accepting only $1 as a paycheck. Page's foregoing high pay in favor of holding a 
large equity stake suggests that he is looking out for shareholders. Since his wealth increases only if the 
stock's value increases, his own interests may be more aligned with the company's success. 
 
Berkshire Hathaway 

An American multinational conglomerate holding company, Berkshire Hathaway wholly owns 
GEICO, Duracell, Dairy Queen, BNSF, Lubrizol, Fruit of the Loom, Helzberg Diamonds, Long & Foster, 
FlightSafety International, Pampered Chef, and NetJets, and also owns 38.6% of Pilot Flying J., 26.7% of 
the Kraft Heinz Company, and significant minority holdings in American Express (17.6%), Wells Fargo 
(9.9%), The Coca-Cola Company (9.4%), Bank of America (6.8%), and Apple (5.22%). Since 2016, the 
company has acquired large holdings in the major US airline carriers, and is currently the largest 
shareholder in United Airlines and Delta Air Lines, and a top three shareholder in Southwest Airlines and 
American Airlines.  

The company is known for the control and leadership of Warren Buffett, who serves as chairman and 
CEO. According to the Forbes Global 2000 list and formula, Berkshire Hathaway is the third largest public 
company in the world, the tenth largest conglomerate by revenue and the largest financial services company 
by revenue in the world. As of February 2019, Berkshire is the fifth-largest company in the S&P500 Index 
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by market capitalization and is famous for having the most expensive share price in history with Class A 
shares costing around $300,000 each. 

According to its SEC filing of March 15 2019, Berkshire Hathaway has some 389,373 employees and 
pays a median salary of $58,691 to its employees for a payroll of $22.9 billion, estimated at the median 
salary. CEO Warren Buffett is paid a salary of $388,968 ($100,000 in salary and the rest in other 
compensation), which implies a CEO pay ratio of 7, a CEO pay per employee of $1 and a B-ratio of 0%. 

CEOs such as Buffett can afford to make the largely symbolic gesture of accepting peanuts as a 
paycheck. Moreover, Buffett is not in favor of making CEO pay public: “It’s very seldom that publishing 
compensation accomplishes much for the shareholders. American shareholders are paying a significant 
price for the fact that they get to look at that proxy statement each year and see how much those top five 
officers are earning … At Salomon (where Buffett was CEO in the past), virtually everybody was 
dissatisfied with what they were getting paid, and they were getting paid enormous amounts of money. 
They were disappointed, not because of the absolute amount — they were disappointed because they looked 
at somebody else in the place and it drove them crazy. More transparency can create an arms race, which 
produces astronomical compensation for CEOs. I would put it this way, CEOs, as a group, would be being 
paid a lot less money if proxy statements hadn’t revealed how much other people were getting paid.” 
 
Microsoft 

An American multinational technology company, Microsoft develops, manufactures, licenses, 
supports, and sells computer software, consumer electronics, personal computers, and related services. Its 
best known software products are the Microsoft Windows line of operating systems, the Microsoft Office 
suite, and the Internet Explorer and Edge web browsers. Microsoft is ranked No. 30 in the 2018 Fortune 
500 rankings of the largest United States corporations by total revenue. 

Microsoft was founded by Bill Gates and Paul Allen in 1975 and rose to dominate the personal 
computer operating system market. The company's 1986 initial public offering (IPO) and subsequent rise 
in its share price created three billionaires and an estimated 12,000 millionaires among Microsoft 
employees. It has increasingly diversified from the operating system market and has made a number of 
corporate acquisitions, their largest being the acquisition of LinkedIn for $26.2 billion in December 2016, 
followed by their acquisition of Skype Technologies for $8.5 billion in May 2011.  

The company produces a wide range of other consumer and enterprise software for desktops, laptops, 
tabs, gadgets, and servers, including Internet search (with Bing), the digital services market (through MSN), 
mixed reality (HoloLens), cloud computing (Azure), and software development (Visual Studio). 

In 2018, Microsoft surpassed Apple Inc. as the most valuable publicly traded company in the world 
after having been dethroned by Apple in 2010. In April 2019, Microsoft reached the trillion-dollar market 
cap, becoming the third U.S. public company to be valued at over $1 trillion after Apple and Amazon 
respectively. Microsoft is the world's most valuable company. 

According to its SEC filing of October 16 2019, Microsoft has some 144,000 employees and pays a 
median salary of $172,512 to its employees for a payroll of $24.8 billion, estimated at the median salary. 
CEO Satya Nadella is paid a salary of $42.9 million, which implies a CEO pay ratio of 249, a CEO pay per 
employee of $298 and a B-ratio of 0.17%. 
 
Walmart 

An American multinational retail corporation, Walmart is a publicly traded family-owned business that 
operates a chain of hypermarkets, discount department stores, and grocery stores. As of October 31, 
2019, Walmart has 11,438 stores and clubs in 27 countries, operating under 55 different names and has 
wholly owned operations in Argentina, Chile, Canada, and South Africa.  

Walmart is the world's largest company by revenue, with US$514.4 billion, 65% of which from the US, 
according to the Fortune Global 500 list in 2019. Walmart's investments outside the U.S. have seen mixed 
results. Its operations and subsidiaries in Canada, the United Kingdom, Central America, South America 
and China are highly successful, whereas its ventures failed in Germany and South Korea. 

https://en.wikipedia.org/wiki/United_States_dollar
https://en.wikipedia.org/wiki/Fortune_Global_500
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Walmart has been criticized by groups and individuals, including labor unions and small-town 
advocates protesting against Walmart policies and business practices and their effects. Criticisms include 
charges of racial and gender discrimination, foreign product sourcing, treatment of product suppliers, 
environmental practices, the use of public subsidies, and the company's spying on its employees. Walmart 
denies any wrongdoing and says that low prices are the result of efficiency.  

According to its SEC filing of April 20 2018, Walmart has 2.2 million employees, the largest private 
employer in the world, and pays a median salary of $21,952 to its employees for a payroll of $48.3 billion, 
estimated at the median salary. Its CEO is paid a salary of $23.6 million, which implies a CEO pay ratio of 
1076, a CEO pay per employee of $11 and a B-ratio of 0.05%. This is an example of why one cannot simply 
look at the CEO pay ratio. 
 
McDonald’s 

This American fast food company was founded in 1940 as a restaurant operated by the McDonald 
brothers. They rechristened their business as a hamburger stand, and later turned the company into a 
franchise, with the Golden Arches logo being introduced in 1953. In 1955, Ray Kroc, a businessman, joined 
the company as a franchise agent and proceeded to purchase the chain from the McDonald brothers. 
McDonald's is the world's largest restaurant chain by revenue, serving over 69 million customers daily in 
over 100 countries across 37,855 outlets as of 2018. The McDonald's Corporation revenues come from the 
rent, royalties, and fees paid by the franchisees, as well as sales in company-operated restaurants.  

According to its SEC filing of March 22 2019, McDonald’s has 210,000 employees (1.7 million 
worldwide) and pays a median salary of $7,473 to its employees for a payroll of $1.6 billion, estimated at 
the median salary. Its CEO Chris Kempczinski is paid a salary of $15.9 million, which implies a CEO pay 
ratio of 2124, a CEO pay per employee of $76 and a B-ratio of 1.01%.  
 
Waste Management Inc. 

An American waste management, comprehensive waste, and environmental services company founded 
in 1968, Waste Management operates a network of 346 transfer stations, 293 active landfill disposal 
sites, 146 recycling plants, 111 beneficial-use landfill gas projects and six independent power production 
plants. Waste Management offers environmental services to nearly 21 million residential, industrial, 
municipal, and commercial customers in the United States, Canada, and Puerto Rico. With 26,000 
collection and transfer vehicles, the company has the largest trucking fleet in the waste industry.  

Together with its competitor Republic Services, Inc, the second largest provider of non-hazardous solid 
waste collection, transfer, disposal, recycling, and energy services in the United States as measured by 
revenue, the two handle more than half of all garbage collection in the United States.  

The third largest North American integrated waste services company is Waste Connections, which 
provides waste collection, transfer, disposal and recycling services, primarily of solid waste in the United 
States and Canada. It most often does this through contracts with municipalities to collect the waste in that 
municipality, for an agreed-upon rate. It also provides services directly to residential, commercial, or 
industrial customers. In addition, Waste Connections runs landfills for waste disposal (82 solid waste 
landfills as of September 2019). In Q3 2017, 67% of revenue was from solid waste collection, 21% from 
solid waste disposal and transfer, 4% from recycling, 5% from its oil industry waste operations, and 3% 
from other sources. Globally, 16% of revenue was from Canada, with the rest from the United States. 

According to its SEC filing of March 27 2019, Waste Management Inc. has 43,700 employees and pays 
a median salary of $81,096 to its employees for a payroll of $3.5 billion, estimated at the median salary. Its 
CEO James C. Fish Jr. is paid a salary of $9.1 million, which implies a CEO pay ratio of 113, a CEO pay 
per employee of $209 and a B-ratio of 0.26%.  
 
Cabot Oil & Gas and Realty Income Corp 

We regroup these two smaller firms because they represent relatively standard CEO pay ratios but 
relatively extreme CEO pay per employee and B-ratios. Cabot Oil & Gas is a company engaged 
in hydrocarbon exploration. The company had in December 2018 some 11.6 trillion cubic feet equivalent 
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of proved reserves, all of which was natural gas and all of which was in the Marcellus Shale (the Marcellus 
Shale is a Middle Devonian age unit of sedimentary rock found in eastern North America and extending 
throughout much of the Appalachian Basin), where the company controls approximately 174,000 net acres. 
The company was cited in 2009 for violations in regard to spills of toxic hydraulic fracturing fluids 
in Northeastern Pennsylvania, and cited in 2012 for improper well construction as a result of polluted 
drinking water. 

According to its SEC filing of March 19 2019, Cabot Oil & Gas has 303 employees and pays a median 
salary of $82,714 to its employees for a payroll of $25.1 million, estimated at the median salary. Its CEO 
Dan Dinges is paid a salary of $13.1 million, which implies a CEO pay ratio of 158, a CEO pay per 
employee of $43,070 and a B-ratio of 52.07%.  

Realty Income Corp. is a real estate investment trust that invests in free-standing, single-tenant 
commercial properties in the United States, Puerto Rico, and the United Kingdom that are subject to net 
leases, under which the tenant rather than the landlord is responsible for property taxes, insurance and/or 
maintenance. The company uses cash to purchase land needed for stores that require real estate to run, and 
then leases the property to the stores long term.  

According to its SEC filing of March 15 2019, Realty Income Corp. has 165 employees and pays a 
median salary of $97,630 to its employees for a payroll of $16.1 million, estimated at the median salary. Its 
CEO Sumit Roy is paid a salary of $8.1 million, which implies a CEO pay ratio of 83, a CEO pay per 
employee of $48,816 and a B-ratio of 50.00%.  
 
General Motors 

An American multinational corporation founded in September 1908, General Motors designs, 
manufactures, markets, and distributes vehicles and vehicle parts, and sells financial services. It is the 
largest American automobile manufacturer and one of the world's largest, and is ranked #10 on the Fortune 
500 rankings of the largest United States corporations by total revenue. General Motors manufactures 
vehicles in 37 countries and does business in 140 countries. Its core automobile brands 
include Chevrolet, Buick, GMC, and Cadillac, but it also either owns or holds a significant stake in foreign 
brands such as Holden, Wuling, Baojun, and Jiefang. 

General Motors holds a 20% stake in IMM, and a 77% stake in GM Korea. It also has a number of 
joint-ventures, including Shanghai GM, SAIC-GM-Wuling and FAW-GM in China, GM-AvtoVAZ in 
Russia, GM Uzbekistan, General Motors India, General Motors Egypt, and Isuzu Truck South Africa.  

The recent history of General Motors has been somewhat hectic. Amidst the financial crisis and 
economic recession of the late 2000s, General Motors was forced into bankruptcy in June 2009. A “new 
GM” corporation was created owned by the United States government with a 60.8% stake, the federal 
government of Canada and provincial government of Ontario with an 11.7% stake, the Auto 
Workers unions VEBA fund with a 17.5% stake, and the unsecured bondholders of General Motors with a 
10% stake. General Motors had received $51 billion from the US Treasury or 79.8% of the amount 
disbursed under the automotive industry financing program. The US Treasury completed the sale of all its 
GM stocks and warrants in December 2013 for a total of $39 billion, hence incurring a loss of $12 billion.  

According to its SEC filing of April 18 2019, the “new” General Motors has 173,000 employees and 
pays a median salary of $77,849 to its employees for a payroll of $13.5 billion, estimated at the median 
salary. Its CEO Mary Bara is paid a salary of $21.9 million, which implies a CEO pay ratio of 281, a CEO 
pay per employee of $127 and a B-ratio of 0.16%.  

 
THE VALUE OF MANAGEMENT (CEO): A REAL OPTION APPROACH 

 
Why are CEOs paid such large absolute amounts in salaries, namely $14.2 million on average over the 

500 firms considered here? The Corporate Finance Institute states that the roles and responsibilities of a 
CEO vary from one company to another, depending in part on the organizational structure and/or size of 
the company. In larger companies, the CEO only deals with “high-level corporate strategy and major 
company decisions.” The typical duties, responsibilities, and job description of a CEO include, among 
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others: leading the development of the company’s short- and long-term strategy; maintaining awareness of 
the competitive market landscape, expansion opportunities, and industry developments; assessing risks to 
the company and ensuring they are monitored and minimized; and setting strategic goals and making sure 
they are measurable and describable. In other words, the CEO personifies first and foremost the design, 
development, and management of the firm’s real options.  

The real options approach (Boyer, Christoffersen, Pavlov, and Lasserre 2004) considers strategic 
management and decision-making as a process aimed at actively reducing exposition to downside risk and 
promoting exposition to upside opportunities. It stands at the hinge between pure finance and other areas 
of decision making under risk such as project evaluation, market entry and exit, organizational restructuring 
and re-engineering, technology adoption, climate change and biodiversity decisions, etc. 

The approach underlines a frame of mind and uses methodologies that appeal to a wide array of 
managers, thus providing a common language, thereby meeting a critical responsibility of the CEO. Real 
options have applications in many areas that are central to modern corporations: market coverage and 
development, finance, human resources management, technology management, R&D and knowledge 
management, etc. 

Thinking in terms of real options represents a major development in strategic but remains relatively 
unknown in spite of its adoption by many large firms worldwide. Nonetheless, as shown in the academic 
literature and as argued in some of the quotes below, the contribution of higher level managers to the value 
of a firm lies in the creation and the exercise of real options. Indeed, the value of strategic management, 
and the CEO in particular, can be assessed that way. 

At a more macroeconomic level, the efficiency of financial systems rests primarily on proper risk 
assessment and management in project evaluation. The real options approach is the crucial analytical tool 
to fulfill such a need and act as a link between the financial and the real sectors. 
Some quotes from the business press: 

• “The oil, energy and pharmaceutical industries have long used the real options framework to 
assign value to non-financial assets like R&D projects and oil leases. ‘Real options prices the 
value of an opportunity,’ says Brice Hill, controller in the server division of Intel Corp. in 
Hillsboro, Ore. And companies can use a real options valuation to determine how much they 
are willing to spend to create an option on a particular opportunity. ‘It used to be that any level 
of investment was appropriate to create a strategic option,’ says Hill. ‘But now if an option has 
a specific value -- say, $50 million -- then a company might be willing to spend up to $50 
million to create that option.’” (Business Finance) 

• “Real-options analysis rewards flexibility and that’s what makes it better than today’s standard 
decision-making tool, ‘net present value.’ NPV calculates the value of a project by predicting 
its payouts, adjusting them for risk, and subtracting the investment outlay. But by boiling down 
all the possibilities for the future into a single scenario, NPV doesn’t account for the ability of 
executives to react to new circumstances, for instance, spend a little up front, see how things 
develop, then either cancel or go full speed ahead.” (Business Week; see Boyer et alii 2017 and 
Boyer 2019)  

• “The real option approach emphasizes that many investments create important, follow-on 
opportunities that a company may or may not subsequently exploit. Consequently, the real 
option approach highlights value that is contingent on earlier investments. For instance, while 
a given R&D investment may have a very low or even negative net present value, it may also 
provide platforms for future, favorable investments. Real options bear some other similarities 
to financial options. For example, the value of both types of options increases with uncertainty. 
Further, by providing managers discretion - rights but not obligations – financial and real 
options can help companies limit their downside risk while also gaining access to upside 
opportunities in the future. However, unlike financial options, real options come into existence 
by the opportunities created by the company’s strategic investments. Because their underlying 
assets do not trade in liquid markets, real options also present unique valuation challenges.” 
(Financial Times) 
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• “Real options valuation grounds strategic thinking and decision-making in concrete financial 
analysis. ‘When companies make strategic investments, they tend to do so with a thumbs up or 
thumbs down from the CEO and no financial analysis to the decision,’ says John McCormack, 
senior vice president and head of the energy practice at Stern Stewart & Co., a management 
consultancy in New York City. ‘But when you have strategic investments that require choices 
in the future,’ real options can guide those decisions. The model also enables an organization 
to recalculate the value of a project or investment as it progresses and to understand what must 
happen before the project or investment can move successfully into the next stage of 
development. (Business Finance) 

• “Exploit hidden assets and you will succeed. Neglect them and you will wind up with a 
collection of old nags. What kind of hidden assets do I mean? For example, the unexploited 
opportunities to add a new product line, expand overseas or engage in e-commerce are hidden 
assets that do not appear on a company’s financial statements and have not yet contributed to 
its profits. When you buy a company, you often get these features for free. I call them ‘real 
options,’ an analogy to the financial options traded in Chicago. There’s a big difference, 
though. Financial options remain valuable when held by passive investors. But owning a 
business is not a passive exercise. The owner has a real job to do, providing governance, 
managing capital and helping a business achieve its potential.” (Forbes magazine) 

• “Real options analysis is based on the observation that a company evaluating an existing asset 
or potential investment is in much the same position as the holder of a financial option. The 
holder of a financial put option on, say, the price of oil can exercise that option if the price rises 
above a pre-agreed level, but doesn’t have to if the price falls. Similarly, the owner of a 
marginally profitable oil field has the right to exploit it if the price of oil rises, but is not obliged 
to do so if it doesn’t. That observation leads to the assumption that the future value of such an 
investment can be best valued in a similar way to financial options, rather than by simply 
discounting the cash flows expected from it in future. In particular, option valuation takes into 
account the risks and rewards of future uncertainty, or volatility, which traditional discounted 
cash flow (DCF) models do not.” (CFO Europe; see Boyer and Gravel 2012). 

• “To evaluate potential projects, they almost invariably have to resort to a theory of corporate 
finance called the ‘Capital Asset Pricing Model’ (CAPM). Yet real-life managers tend not to 
like this model, for the simple reason that it ignores the value of real-life managers. In the ivory 
tower, they are talking about ditching the CAPM for a rival, called “real options theory”, that 
places managers at its very core. More fundamentally, the flaw in the CAPM is that it implicitly 
assumes that when firms buy new assets, they hold these passively for the life of the project. 
But they do not. Instead, they employ managers precisely in order to react to events as they 
unfold. Obviously, this managerial flexibility must be worth something. Options on “real” 
assets (and indeed poker bets) behave rather like options on financial assets (puts and calls on 
shares or currencies, say). The similarities are such that they can, at least in theory, be valued 
according to the same methodology. There is a snag, of course: sheer complexity. Pricing 
financial options is daunting, but valuing real options is harder still. Their term, unlike that of 
financial options, is usually open-ended or undefinable. The volatility of the underlying asset 
can be difficult to measure or guess, especially since it is not always clear what it is - if, for 
example, it is yet to be invented. How can one define the appropriate benchmark asset-class in 
the case of a new drug for a rare disease? And there may be additional variables to consider, 
such as the strategic benefit of pre-empting a rival.” (The Economist) 

The real options approach does not pretend to be and will not become a substitute for proven business 
values and virtues. A better appreciation and exploitation of risks and opportunities will neither completely 
shield a firm from the dangers inherent to business nor fully protect it from the temptations of fraudulent 
behavior.  
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As a direct outgrowth of finance, the real options approach uses techniques and methodologies which 
prevail in that field. However, finance is mostly preoccupied with evaluating and pricing financial 
instruments, among them put and call options of many sorts. As the real options approach percolates into 
various areas of management and decision making, there is a shift of emphasis from pure evaluation to 
decision analysis and optimization.  

The origin of the real options approach can be traced back to the remark by Steward Myers of MIT that 
holding a real investment project like the construction of a plant (or the adoption of a new technology, a 
restructuring plan, the exploration of a new market or product, the development of an R&D program) was 
formally similar to holding a financial call option. A real investment project involves the option, but not 
the obligation, to spend resources at some future time in order to obtain an asset (an operating plant) whose 
value is normally stochastic. The randomness of a financial option arises from the fact that the underlying 
asset is usually a stock, so that, at the time the option is acquired, it is not clear whether the known exercise 
price will be lower or higher than the still unknown stock price in the future; thus the option may never be 
exercised. Similarly, if the price of the projected plant’s output does not evolve favorably, or if further 
future research reveals that operating costs would be high, then it may not be worthwhile completing, that 
is engage in the n-th stage, or exercising the plant construction option. 

The distinction between option evaluation and decision making is only a matter of emphasis. In fact, 
evaluation requires solving the decision problem raised by the option: should it be exercised and when? But 
the distinction is important: it underlines that good decision making creates value. As we argue below, the 
objective of applying the real options approach to decision making in organizations is to create value by 
capturing the full value of the firm’s potential. This approach brings the strong discipline of finance into 
other areas of corporate planning activities, of public policies, and of individual endeavors.  

Another difference between financial options and real options arises from the nature of the uncertainty 
affecting the underlying asset. In the world of financial options, uncertainty is all about future stock prices. 
Uncertainty is then a source of value because of the limited downside and unlimited upside fluctuations of 
the pay-off, fluctuations that are linked to the exogenous (outside the control of the managers) variability 
or volatility of the price of the underlying financial assets. 

In the world of real options, uncertainty has value because of the ability of higher executives to manage 
the uncertainty of projects. In a world without uncertainty, managers would not be needed. Chief executive 
officers add value to the firm because they actively manage change as uncertainty unfolds over time. In a 
sense, the real options approach attempts to quantify that value, that is, the value of active management of 
uncertainty by managers, and the CEO in particular. This crucial difference in the nature of uncertainty has 
its counterpart in the nature of the information that needs to be used for option evaluation and management. 
For financial options, most of the time long and frequent data series are available about stock prices. For a 
real option such as the construction of a production plant, the uncertainty arises from future prices or 
production costs. While product prices may have some similarity with stock prices, they are not usually 
recorded with the same accuracy, nor are they driven by the same factors. When it comes to costs evaluation, 
both the form and the nature of the data available are fundamentally different. 

There are also differences in the institutional environment characterizing the option evaluation and 
decision making problem. An important one is that financial markets are often rich and dense enough that 
appropriate portfolios of existing traded assets can duplicate the risks associated with the asset underlying 
a particular option. It is under such circumstances that the celebrated Black-Scholes-Merton approach is 
applicable. In the case of many real options, this so-called ‘spanning’ assumption cannot be invoked 
because markets are thin and opaque so that other techniques, such as stochastic dynamic programming, 
must be used instead of the contingent claims approach prevalent in financial applications.  

Although widely used in finance, techniques such as stochastic dynamic optimization are by far not 
specific to that field. Being used by managers and engineers as well, they often constitute a common tool 
and language by which real options techniques and methodologies are spreading more easily from finance 
into other areas.  
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Certainly, the technical dimension of option evaluation is important and is part of the conceptual 
breakthrough that was recognized by the 1997 Nobel prize in economic sciences awarded to Robert C. 
Merton and Myron S. Scholes “for a new method to determine the value of derivatives.”  

But beyond techniques, the real options approach is mostly a way of thinking and adjusting one’s 
behavior accordingly. Its application throughout the firm is a responsibility of the CEO. It rests on the 
explicit  

• recognition that uncertainty creates opportunities and value;  
• recognition that such value requires adequate decisions in order to materialize;  
• identification of the sources of uncertainty and collection of information;  
• identification of the decisions (options) that promote exposition to favorable outcomes;  
• identification of the decisions that reduce exposure to downside risk;  
• design of optimal decision rules. 

Project evaluation in a broad sense is the most obvious application of the real options approach, 
although by no mean the only one or the major one. Before the real options approach, the standard 
evaluation procedure was discounted net present value (NPV). The real options approach is best seen as an 
improvement to conventional discounted net present value determination; it does not invalidate the 
procedure but amends the way it is applied. In fact, the real options approach rationalizes what many CEOs 
as well as high and middle managers are already doing on intuitive grounds:  

• attach importance to the timing of decisions;  
• identify and evaluate downside risks and upside opportunities associated with the project;  
• identify, evaluate, and optimize future decisions that may affect exposition to downside or 

upside fluctuations;  
• to sum up: optimally manage the creation and use of flexibility as a device to exploit 

uncertainty. 
Once these dimensions of the project are introduced, projects become proactive instruments that modify 

the way uncertainty affects results in the decision maker’s favor. Proper evaluation of costs and benefits 
always was crucial in conventional net present value evaluation. In a real options approach, costs and benefit 
evaluation becomes more difficult but more realistic. Options created by the project now enter as benefits; 
options used up or exercised by the project enter as costs. In both cases these options must be valued and 
in most cases such evaluation involves finding the optimal way to decide whether and when an option must 
be created (bought), held, or used up. 

A real options approach helps executives quantify the value of active management (CEO). Since the 
conventional NPV calculations typically are based on the discounted value of average outcomes, the ability 
of executives to actively manage a project is not accounted for and therefore the conventional NPV will 
typically underestimate the true NPV of a project. Active management limits the downside and enhances 
the upside of the distribution of the NPV outcomes and can even change the expected NPV from negative 
to positive. Moreover, the ordering of mutually exclusive projects or strategies may not be the same.  

In fact, the real options approach rationalizes, structures, and makes more rigorous the so-called “gut 
feeling” effect. The upshot is that if the conventional NPV approach is taken, then truly profitable or more 
profitable projects and strategies are not implemented causing shareholder value of the firm to be less than 
maximal. 

The real options approach may bring the discipline and accuracy of finance into various areas of 
decision-making. The approach is relevant to a very large array of management and strategic decisions 
involving uncertainty and irreversibility. This is why many pioneer firms are starting to use it to take better 
advantage of a proactive type of management and create value. 

Implementing a real options approach is not easy however. The standard procedures used in finance 
must often be adapted or replaced with other techniques. Each application of the real options approach is 
likely to be context specific. The available options must be envisaged and described; the relevant 
information must be identified and collected carefully; the executive using a real options approach must 
have the required knowledge and training to adapt standard procedures to each particular situation. Perhaps 
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most importantly the real options approach is a state of mind, a capacity and willingness to detect decisions 
that create opportunities or protect against mishaps, and act upon them in order to create value for the firm. 
The role of the CEO in shaping such a culture cannot be underestimated. 

For managers with such a state of mind, the real options approach is a tool that allows them to bring 
intuition in line with the prescriptions of rigorous decision-making procedures. More importantly it allows 
them to give a more accurate quantitative content and value to intuitive rules, thus gaining an edge over 
competitors. In a truly strategic context, where decision-makers are optimizing in a reactive environment 
(competitors), the value added nature of a real options approach is even more striking, although quite 
different from the financial options contexts (see chapter 20 in Boyer, M. et alii 2017). The implementation 
of a real options approach could be very valuable but at the same time is a challenging task. However, it is 
very much in the spirit of real options to finish with a sobering quote from before the Enron debacle:  

• “Enron President and Chief Operating Officer Jeffrey K. Skilling (credited) real options 
thinking with helping Enron transform itself from a U.S. natural-gas pipeline company into a 
global wheeler-dealer that trades commodities including gas, electricity, water, and, most 
recently, telecom bandwidth.” (Business Week 1999) 

Indeed, a bad CEO could be extremely detrimental to the wellbeing of all stakeholders, workers, 
managers, shareholders, suppliers and customers. Numerous examples could be given but let us mention 
five particularly striking cases from Woollacott (2018). 

In the words of Emma Woollacott, “One of the markers of a good business leader is a desire to 
constantly learn and improve. As a result, there’s a huge market for self-improvement – from CEO 
autobiographies to TED Talks to books on management and achievement. But how much can you really 
learn from success? Take Steve Jobs, who built the massive Apple empire from scratch, for example. Can 
we identify the crucial factor to his success? Was it his powerful drive? His marketing savvy? Or something 
completely different? The causes of failure, on the other hand, can be a lot easier to pinpoint, especially 
when they bring a previously successful organisation down. And while it’s a truism that we learn best from 
mistakes, those mistakes don’t have to be our own.” Let us briefly consider some of those she considers 
“the worst CEOs in history.” The description is hers.  

• “Kay Whitmore (Eastman Kodak). This story is one of complacency and lack of vision. In 
1990, Kay Whitmore’s first year as CEO of Kodak, he famously fell asleep in a meeting with 
Bill Gates at which integrating the company’s products with Windows was being discussed. 
Indeed, despite the fact that Eastman Kodak had actually developed the digital camera in 1975, 
Whitmore refused to take the technology seriously and failed to invest. As digital started to 
take over the world, the company fell into decline. Whitmore was fired after three years, mainly 
for failing to cut costs enough. Lesson: Whitmore’s background was squarely in film, and he 
failed completely to see the opportunities in the digital world. 

• “Carly Fiorina (HP). When Carly Fiorina became CEO of HP in 1999, she described herself as 
a ‘change agent’ – and change the company she certainly did. By the time she left six years 
later, HP had lost half its value and thousands of staff, although Fiorina still paid herself plenty. 
Poor decisions included trying to buy PricewaterhouseCoopers for US$14 billion; after she was 
dissuaded, it went to IBM for less than US$4 billion. Meanwhile, a merger with Compaq was 
widely seen as a disaster. The day Fiorina was fired, HP’s market value increased by US$3 
billion. Lesson: Fiorina antagonised workers and investors alike while apparently never 
doubting her own rightness. Listen to those around you. 

• “Warren Anderson (Union Carbide). Warren Anderson was CEO of US chemical company 
Union Carbide when a plant in Bhopal, India, leaked more than 40 tons of poisonous gas into 
the surrounding city, killing several thousand people and seriously harming hundreds of 
thousands more. While Anderson had the fortitude to visit Bhopal a few days later, he fled after 
being arrested and released on bail, never to return. The company claimed that the accident was 
caused by a disgruntled employee, and that the Indian government was at fault for allowing 
people to live so close to the site. But Anderson himself admitted that the plant did not have 
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the same safety standards as those in the US. Lesson: Anderson was apparently devastated by 
the disaster, but the fact remains that the buck stops at the top. 

• “John Sculley (Apple). John Sculley was hired away from PepsiCo for his business experience 
and marketing skills – but ended up forcing out Steve Jobs, who had not only recruited him but 
was undoubtedly the real driving force behind the company. Sculley is said to have seen Jobs, 
a superb marketer himself, as a rival. Sculley lacked real technical knowledge and made a 
number of shaky product decisions, including launching the Apple Newton and moving into 
the camera and CD player businesses. In the end, of course, Jobs was brought back; by then, 
Sculley had been fired after a decade of problems. Lesson: Don’t let your emotions lead you 
into making poor decisions. 

• “Ken Lay (Enron). There’s an element of Greek tragedy about the rise and fall of Ken Lay. 
Under his leadership, energy giant Enron grew into a US$100-billion business – before losing 
99.7% of its value in 2001. Lay scores double points as a disastrous CEO, displaying 
incompetence as well as dishonesty. Uninterested in the day-to-day running of the company, 
he gave free rein to a couple of distinctly dodgy subordinates. As the company faltered, he 
signed off on a massive accounting fraud designed to inflate the firm’s financial health. Lay 
died of a heart attack in July 2006, shortly before being sentenced, but it had been expected 
that he’d get up to 30 years in prison for his part in the deceit. Lesson: Enron’s corporate culture 
was focused on increasing revenue at all costs. Make sure you aren’t incentivising a lack of 
ethics. 

• “Gerald Ratner (Ratners Group). This CEO and Chairman only really made one mistake but 
boy, was it a big one; so big, in fact, that it’s now known as the Ratner Effect. In a magazine 
interview, Gerald Ratner, of the eponymous jewellery company, described a cut-glass sherry 
decanter set sold in his shops as “total crap” and went on to insult other products too. Customers 
fled, and millions of pounds were wiped off the value of the business. Ratner hired a new 
chairman, who went on to fire him. Lesson: Always treat your customers with respect. 

• “Chen Jiulin (China Aviation Oil). For a long time, Chen Jiulin was hailed as a superb 
managing director and CEO; under his leadership, China Aviation Oil’s net asset worth rose 
by an extraordinary 85,200% to US$150 million. However, speculative oil price trading nearly 
brought the company down and Chen tried to hide what had happened. In 2006, he was 
sentenced to four years and three months in jail after failing to disclose a US$550 million 
trading loss. Lesson: Don’t gamble with your company’s assets; it always ends in tears. 

The message: make sure that you hire a good if not excellent CEO. The CEO can have a significant 
impact on the future of your firm, in particular its profitability, sustainability, growth, job creation, and 
productivity gain record (hence salary gains), and, in so doing, to protect your job, now and in the future, 
including your pensions. Hence the importance of properly informing or framing the question regarding the 
CEO pay.   
 
UNDERSTANDING THE VALUE AND COMPENSATION OF CEOS 
 

In their study on the underlying factors of managerial compensation across industries and countries, 
Christoffersen and Pavlov (2003) write: “[M]anagers in different countries and industries are compensated 
very differently, not necessarily because their skills differ substantially, but rather because the scope for 
management to add value to the firms varies substantially.” The authors consider “a continuous time model 
of the firm, where the economic environment evolves stochastically over time and where changes to the 
firm operations are costly.”  

The underlying idea is that if adjustment costs are low and/or if the economic environment is relatively 
volatile, then the potential CEO impact through value-added active management is larger. The positive 
relationship between the volatility of the economic environment volatility and the value of the CEO 
suggests a real options interpretation of the CEO management role. Active management and leadership by 
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the CEO means optimally exercising the firms’ real options, that is, making timely changes in the firm’s 
strategies, operations, investments, and risk management in reaction to changes in the firm’ environment: 
the higher the volatility of the firm’s environment and the economy, the larger the potential value of the 
CEO.  

In addition to the overall success of an organization or company, the CEO is responsible for leading 
the development and execution of long-term strategies, with the goal of increasing shareholder value. 

The variation in managerial compensation across countries is important. According to the BBC News 
Service citing Bloomberg sources (https://www.bbc.com/worklife/article/20190108-how-long-it-takes-a-
ceo-to-earn-more-than-you-do-in-a-year), the U.S. “CEO to average worker pay ratio” and the “Annual 
CEO wage” were respectively 265 and $14.25M (million) in 2018. The corresponding numbers for other 
countries were: India 229, $1.16M; UK 201, $7.95M; South Africa 180, $2.21M; Netherlands 171, $8.24M; 
Switzerland 152, $8.5M; Canada 149, $6.49M; Spain 143, $4.89M; Germany 136, $6.17M; China 127, 
$1.87M; South Korea 66, $2.32M; Mexico 62, $1.29M; Sweden 60, $2.79M; Singapore 56, $4.62M. 

Christoffersen and Pavlov provides some common sense arguments that suggest a number of 
explanations for this disparity. The following explanations are taken passim from their paper.   

First, the cost of living and the quality of life in general: higher compensation in some countries reflects 
the higher cost of living. Abowd and Kaplan (1999), among others, address this potential explanation and 
show that the CEO pay in various OECD countries varies substantially even after adjusting for purchasing 
power parity exchange rates.  

Second, CEOs in high-income countries are paid more simply because everybody in those countries is 
paid more. While this is a very appealing argument supported by anecdotal evidence, it turns out that 
midlevel managers pay and manufacturing operatives pay are substantially less variable across countries 
then the CEO compensation. The disparity in the international compensation puzzle thus largely appears to 
be a CEO phenomenon.  

Third, it is conceivable that the variation in CEO pay is due to different taxation and the after-tax income 
is comparable. Christoffersen and Pavlov show that the after-tax CEO pay varies also greatly across 
countries. They conclude that international variation in CEO pay is clearly not explained by differences in 
tax rates. 

Fourth, disparity is temporary and CEO pay will converge over time. Again, data suggest that the 
variation in CEO pay is consistent through time. Christoffersen and Pavlov claim that there is no evidence 
that the CEO pay across countries is converging over time.  

Fifth, disparity in CEO compensation corresponds to difference in competencies. Christoffersen and 
Pavlov claim that “the compensation puzzle becomes even more intriguing when one considers the 
widespread phenomenon that the CEOs in the largest companies around the World tend to go to the same 
business schools in North America and Europe. Taking this feature to the extreme, we can consider 
managers across countries and industries to have roughly the same skills, yet they get paid very differently.”  

Sixth, there remains “the possibility that the variation in CEO compensation may arise from the varying 
business environments in different industries and countries. Traditional models of managerial compensation 
largely rely on principle-agent settings, where the manager extracts rents from the company owners’ 
inability to observe managerial effort.” Christoffersen and Pavlov see the principle-agent models as useful 
for many purposes, but they claim that they do not appear to provide insight into the cross-country and 
cross-industry variation in managerial compensation: “It is hard to imagine that principle-agent problems 
are so much worse in the US than in New Zeeland that they explain a six-fold difference in managerial 
compensation for similar-size companies.”  

Christoffersen and Pavlov use the tools from the options compensation literature to “focus on the 
differences in the business environments in which CEOs operate, and it is therefore useful to consider the 
avenues through which a CEO can add value to a company.” They group these sources of value into the 
following broad areas:  

• Expansion of market opportunities  
• Investment in new products and technologies  
• Managing uncertain demand  
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• Production management in the face of uncertain technologies  
• Managing the inputs to the production  

Each of these may be country-specific, but Christoffersen and Pavlov focus on the last one. They show 
that the value of a CEO, hence his/her compensation, is “related to the management of the optimal 
composition of inputs into the production of the output of the firm”, which is continuously changed by the 
manager aa the relative prices of the inputs change. Hence, “the scope for managing the production plan is 
largest in countries or industries where the input prices are the most volatile and where the adjustment costs 
are the smallest.”  

Christoffersen and Pavlov develop a simulation model that “predicts that managerial compensation, for 
example, will be highest in countries with a low degree of unionization, and in countries with open capital 
markets. Implicitly, the model also predicts that if over time countries become decreasingly unionized and 
capital markets increasingly liberalized, then differences in CEO pay across countries should decrease.”  

In a different context and line of research, Boyer, Boyer and Garcia (BBG, 2013) consider the firm as 
a nexus of activities and projects and propose a characterization of the firm where variations in the market 
price of risk induce desirable but difficult adjustments in the firm's portfolio of projects. In a setting where 
managers disagree with respect to what investments maximize value, changing the portfolio of projects 
generates coordination costs between senior operations managers and (real) risk managers.  

Although BBG consider the role of financial risk management in allowing the resolution of conflicts 
and thereby favoring value maximizing changes in the firm’s portfolio of operations and real risk 
management activities, it is possible to reinterpret their results in terms of how important is the role of the 
CEO, hence his/her compensation.  

BBG show that the use of financial derivatives reduces coordination costs by moving the organization's 
cash flows expectations and risks toward a point where coordination in favor of real changes is easier to 
achieve. They find empirical support for this new rationale for the use of financial derivatives, after 
controlling for the traditional variables explaining the need for financial risk management.  

In the context of assessing the value of CEOs, we saw how Christoffersen and Pavlov link the capacity 
of the CEO to modify the production plan of the firm in reaction to changes in relative input prices. Two 
factors favor a higher value for the CEO: the volatility of the environment (in input prices) and the costs of 
inducing changes, in particular but not only the restrictions imposed on the CEO freedom to act (for instance 
through a high rate of unionism).  

In the BBG context, it is the direct use by the CEO of financial and real options instruments that allow 
more and better coordination at lower costs towards value enhancing changes in the firm’s portfolio of 
activities, strategies and projects following changes in the market price of risk. Indeed, changing the 
portfolio of projects is in general difficult and costly since it means that the firm's specialists, plant or 
division operations and risk managers, must agree and coordinate their efforts to alter the mix, thus creating 
conflicts if the specialists do not have the same information or objective.  

BBG derive the prediction that the use of financial instruments will be more pronounced when the 
transformation possibility frontier (between the riskiness and expected value of project cash flows) is such 
that a small movement in the market price of risk will lead to important adjustments in the firm's strategic 
portfolio of projects, a concept that they name reactivity. To test the model, they collected information for 
269 large US firms for the years 1993 to 2004.  

They show that there is a strong relationship at the industry level between the level of reactivity and 
the use of financial derivative instruments and that, using firm level data, reactivity has a significant positive 
impact on the number of risks that a firm manages using financial derivatives.  

Their results are indeed consistent with Stulz’s (1996) observation that “Perhaps more puzzling, 
however, is that many companies appear to be using [financial] risk management to pursue goals other than 
variance reduction" and Guay and Kothari (2003) suggesting that firms may be “using derivatives for 
purposes other than those predicted by traditional risk-management theory." 

Given market conditions, all feasible combinations of projects and activities can be valued to identify 
the combination that maximizes firm value. As a result, firm value is determined by the portfolio of projects 
and activities and the market price of risk. As the market price of risk changes, a firm must adjust its 
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portfolio of projects, thereby changing its aggregate distribution of cash flows, to achieve a new optimal 
position on its transformation possibility frontier.  

Depending on the shape of this frontier, the adjustments will be more or less pronounced. Movement 
towards the new optimal combination of projects may lead to disagreements between specialized functional 
managers or business units, given their respective specific objectives. We argue that the use of financial 
instruments act as a managerial-conflict resolution tool, thereby giving the financial risk manager a role as 
facilitator within the firm. In terms of the CEO value-enhancing role, the CEO value and hence the CEO 
compensation would be related to the shape of the transformation possibility frontier (between the riskiness 
and expected value of project cash flows): when a small movement in the market price of risk induces 
important adjustments in the firm's strategic portfolio of projects, the value of CEO as facilitator of changes 
is higher, hence his/her compensation.  

In such a context, the key role of the CEO is to alleviate problems related to the distribution, 
communication, and processing of information (Bolton and Dewatripont 1984), to the pervasive presence 
of specialists in complex organizations (Holmström 1984, Hart and Moore 2005), to the limited control of 
business unit managers (Dessein et al. 2006), and to the decentralized functional authority framework 
(Roberts 2004). Through discussions with senior corporate executives, BBG were comforted in the idea 
that coordination problems associated with major strategic activities, decisions, and investments were 
tackled by high-level committees involving senior executives from different business units, firm-wide 
management functions, and board representatives. A consensus must be reached before the reviewed 
investments, actions, and changes in activities can be pursued and implemented. Similar issues are also 
highlighted in CFO Research Services (2007). 

The transformation possibility frontier includes implicitly both technological and strategic 
characteristics of a firm. The representation therefore captures the ability of a firm to change its risk 
characteristics through changes in its portfolio of projects. These changes may increase the value of the 
firm by decreasing its cash-flow beta (Stulz 2004) or by increasing it if doing so allows sufficiently higher 
expected cash flows. In the same spirit, the firm's reactivity with respect to the market price of risk is an 
important factor in the value of the CEO (or the use of financial derivative products in BBG context).  

BBG show that firms whose cash flows are more reactive to changes in the market price of risk will be 
those where managerial conflicts will be costlier, and thus should be in the direst need for conflict 
resolution. In that sense, the simple theoretical and empirical findings they present support the idea that 
financial risk management alleviates coordination problems between different firm functions and divisions 
and reduces the cost of managerial conflicts. Alternatively, in the same context, the CEO become more 
powerful and valuable. BBG new rationale for corporate risk management theory, and the simple empirical 
test that they conduct, opens up a new area of research for further developing and testing the idea that the 
complexity of the modern firm may enhance the role of financial derivatives as well as the relative 
importance, hence compensation, of CEOs. 
 
CONCLUSION 
 

The CEO pay ratio, defined as the CEO pay (not the total compensation of a CEO since it typically 
excludes different forms of incentive bonuses) over the median salary of the firm’s employees, is one of 
the most discussed topics in society today. I showed that the CEO pay ratio for the S&P500 firms (the 
largest US-traded firms by capitalization) reached an average value of 281 this last year (as of November 
21 2019), a median value of 170 and a weighted average value of 185, the last two ratios being more 
representative of the overall distribution of the relative CEO pay. Other ratios, clearly more informative 
and revealing for stakeholders (employees, citizens, shareholders, suppliers and clients) are the CEO pay 
per employee (average of $1961, median of $564, weighted average of $273) and the B-ratio, defined as 
the CEO pay over the total payroll of the firm, hence the implicit contribution of each employee (as a % of 
his/her salary) to the CEO pay (average of 2,30%, median of 0,88%, weighted average of 0,50%). 

I discussed above the value of management (CEO) from a real options approach, which is arguably the 
proper methodology to use. Whether a given CEO is worth the pay she/he is getting remains an open 
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question. But the difference between a good one and a bad one for employees and other stakeholders is 
potentially huge.  

The CEO pay debate raise two additional crucially important and related questions. First, the question 
of inequalities in society, their determining factors, and their evolution over time. I discuss that question in 
my forthcoming paper “Inequalities: Income, Wealth, Consumption”, where I show the level of inequality 
in income and wealth have been decreasing between 1920 and 1980 but increasing between 1980 and today, 
while inequality in consumption, arguably the most important form of inequality, has been decreasing over 
the whole period and in particular over the last two decades. I attempt in that paper to identify and explain 
the determinants of those movements. Second, the question of the social role of inequalities in income and 
wealth. I discuss that question in my forthcoming paper “The Social Role of Inequalities: Why Significant 
Inequality Levels in Income and Wealth Are Important for Our Prosperity and Collective Well Being”, 
where I show that inequalities in income and wealth develop from two related social needs namely the need 
to ensure a proper level of savings and investments and the need to induce the proper but individually costly 
acquisition of new competencies, both to favor increased levels of productivity and prosperity.             
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