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a b s t r a c t 

Publicly traded firms contribute less to total nonfarm employment and GDP now than in 

the 1970s. Major reasons for this development are the decline of manufacturing, the shift 

towards more production abroad in manufacturing, and the growth of the service economy 

as firms providing services are less likely to be listed on exchanges. A firm’s stock mar- 

ket capitalization is much less instructive about its employment now than earlier. Market 

capitalizations have not become systematically less informative about firms’ contribution 

to GDP. Listed stock market superstars account for less employment than they did in the 

1970s. 
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1. Introduction 

In the summer of 2020, with the U.S. economy bearing

the impact of the COVID pandemic, the unemployment

rate was as high as it had been any time since 1948,

and the NASDAQ and the S&P 500 indexes reached their
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highest value ever. This dramatic difference in trajectories 

between unemployment and the stock market raises the 

question of how much the stock market reflects the health 

of the U.S. economy and whether in recent years before 

the COVID pandemic it does so less than it used to. Firms 

listed on national exchanges, as well as indexes that 

reflect the market capitalization of these firms, receive 

huge amounts of attention from the public at large, policy 

makers, and finance academics. If these firms contribute 

less to the economy or the indexes are less representative 

of the economy, the stock market’s signals could be mis- 

leading about the economy as a whole. We explore this 

issue from 1950 to 2019 for a subset of our data and from 

1973 to 2019 for most of our data. We investigate how the 

direct contribution of listed firms to employment and GDP 
ve exchange-listed firms become less important for the 
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evolves and how a firm’s market capitalization relates to

its direct contribution to the economy. We find that listed

firms contribute less to employment and GDP in the 2010s

than in the 1970s. 

In 1953, Charles Wilson, the president of General Mo-

tors (GM), the firm with the largest market capitalization,

famously uttered the words: “for years I thought what was

good for our country was good for General Motors, and

vice versa. The difference does not exist.”1 Could it be that

the firm with the largest market capitalization was more

representative of the economy then than it is now? Charles

Wilson added in his response to a senator that “Our Com-

pany is too big. It goes with the welfare of the country.

Our contribution to the Nation is quite considerable.” In

this paper, we measure the extent to which a firm’s mar-

ket capitalization reflects its concurrent contribution to the

economy among listed firms. We show a strong down-

ward trend in the extent to which a firm’s market cap-

italization reflects its concurrent contribution to employ-

ment. With value added, market capitalizations are least

instructive about firms’ contemporaneous contribution to

GDP among listed firms around 20 0 0, but market capital-

izations appear to be as instructive about firms’ contribu-

tion to GDP in the 1970s as in the 2010s. 

There is no compelling theoretical reason for the stock

market to be highly representative of the economy and

there are many reasons why it would not be. Firms that

are listed are firms for which a listing is valuable. Not all

firms find it valuable to be listed and these unlisted firms

differ from listed firms. Further, market capitalization re-

flects the value of a firm for its shareholders, but this value

need not be correlated with a firm’s contribution to ag-

gregate employment or GDP. For example, a high capital-

ization firm might contribute little to the economy now

but be expected to contribute much more in the future, so

that its high market capitalization reflects its future con-

tribution. Another example is that a firm’s market capital-

ization could increase even though its contribution to em-

ployment or to GDP does not change if it finds a way to

pay its workers less without affecting their performance.

Because of these considerations, how much the stock mar-

ket reflects the state of the economy at a point in time is

an empirical question. 

Employment is a reliable benchmark for the state of

the economy. Employment data for the whole economy is

available for our sample period, does not depend on ac-

counting rules, and is collected by the federal government

irrespective of whether a firm is public or not. We use

as our measure of aggregate employment nonfarm payroll

employment. For public corporations, global employment

is available for most corporations annually since the early

1970s. We find that, from 1973 to 2019, the global employ-

ment of public firms as a percentage of nonfarm payroll

employment is highest at the start of the sample period

and falls sharply in the 1980s. At the beginning of our sam-

ple period, global employment by public firms amounts to

41.43% of nonfarm payroll employment, but that percent-
1 Hearings before the Committee on Armed Services, United States Sen- 

ate, Eighty-Third Congress, First Session on Nominee Designates, Govern- 

ment Printing Office, 1953, p. 26. 

2 
age falls to 29.06% in 2019. In 2019, global employment of 

public firms as a percentage of nonfarm payroll employ- 

ment is the lowest for industrial firms from 1973 to 2019 

and is the lowest except for 1989 and 1990 for all firms. 

Ideally, public corporations would disclose their domes- 

tic employment. They typically do not do so. Their global 

employment represents an upper bound for their economic 

importance for U.S. domestic employment. The difference 

between global and domestic employment for a firm is 

only relevant for Multi-National Enterprises (MNEs). The 

Bureau of Economic Analysis (BEA) publishes yearly data 

on the distribution of employment of MNEs between do- 

mestic employment and employment by foreign affiliates. 

This data is for all MNEs and is not reported separately for 

listed and other firms. We use this data to construct esti- 

mates of domestic employment for publicly traded MNEs. 

These estimates are available since 1984. From 1984 to 

2018, global employment of industrial (all) listed firms 

falls from 32.47% (34.41%) of nonfarm payrolls to 27.07% 

(29.66%). However, based on our estimates, domestic em- 

ployment of industrial (all) listed firms falls from 29.15% 

(30.96%) of nonfarm employment to 20.89% (23.17%). The 

fall in the domestic employment of industrial listed firms 

relative to their global employment is especially sharp dur- 

ing the 20 0 0s. Since 20 0 0, global employment of industrial 

listed firms as a percentage of nonfarm payroll employ- 

ment falls by 12.39%, but domestic employment of indus- 

trial listed firms as a percentage of nonfarm payroll em- 

ployment falls by 31.92%. 

We create a measure of unrepresentativeness to capture 

how poorly market capitalization proxies for a firm’s con- 

tribution to employment among listed firms over time. For 

each listed firm, we measure the absolute value of the dif- 

ference between the firm’s market capitalization as a share 

of the market capitalization of the stock market and the 

firm’s employment share among public firms, defined as 

the firm’s global employment divided by the global em- 

ployment of all stock market firms. The measure of un- 

representativeness is proportional to the sum of these dif- 

ferences. Intuitively, this measure captures the difference 

between a portfolio that holds the stock market and a 

portfolio with weights equal to the employment weights 

of public firms relative to the total employment of public 

firms. 2 The unrepresentativeness measure increases as the 

two portfolios differ more. We call this measure our em- 

ployment unrepresentativeness measure. This measure fol- 

lows a w-shape, with its lowest values in the 1980s and 

1990s and its highest values in the 1970s, around 20 0 0, 

and in the recent past. The stock market is more unrep- 

resentative at the end of our sample period with respect 

to employment than at any time except around the year 

20 0 0. Another way to show that market capitalizations be- 

come less instructive about firms’ contribution to employ- 

ment is to estimate how much of the variation in market 

capitalizations can be explained by variation in employ- 

ment. We find that from 1973 to 2019 a firm’s employment 
2 This measure follows the approach used by Cremers and Petajisto 

(2009) to measure the active share of a portfolio. Their approach com- 

pares the active portfolio’s weights to the weights of a benchmark port- 

folio. 
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never explains as little of its market capitalization as in

2019. In most years in the 1970s and early 1980s, firm em-

ployment explains more than 50% of the variation in mar-

ket capitalization. In each of the last four sample years but

one, firm employment explains less than 20% of the varia-

tion in market capitalization. 

Assessing a firm’s contribution to GDP is more fraught

with difficulties. A firm’s value added depends on the to-

tal compensation it pays to its employees. However, most

firms do not disclose how much they pay to their employ-

ees separately. It is therefore necessary to make approxi-

mations. We follow the existing literature in making these

approximations ( Donangelo et al., 2019 ; Hartman-Glaser

et al., 2019 ; Bennett et al., 2020 ). With these approxima-

tions, we find that the contribution of public firms to GDP

is higher in the 1970s than in the 20 0 0s. This result is in-

sensitive to the approximations we make. We find a simi-

lar impact of the increase in foreign activities of MNEs for

value added that we find for employment. 

Using the same approach to measure unrepresentative-

ness as with employment, we construct a measure of un-

representativeness for global value added among publicly

listed firms. The stock market’s unrepresentativeness for

global value added also follows a w-shape with unrep-

resentativeness high early in the sample period, around

20 0 0, and late in the sample period. In contrast to em-

ployment, the unrepresentativeness at the end of the sam-

ple period is less than at the beginning of the sample pe-

riod. Lastly, we examine how well cross-sectional variation

in market capitalization can be explained with our mea-

sure of firm value added. We find that variation in value-

added best explains the variation in market capitalization

in the late 1970s and early 1980s. While employment ex-

plains less of the variation in market capitalization in the

2010s than in the 1970s, the same is not the case for value

added. The variation in value added explains the variation

in market capitalization less well at the end of the sample

period than in a number of years, but it explains it better

than in the period from 1988 (1991 for industrial firms) to

2003. 

The w-shaped pattern for our unrepresentativeness

measures among listed firms is such that the high-

est values of these measures occur when the market

is most highly valued. We show this by regressing our

unrepresentativeness measures on the Shiller CAPE ratio

( Shiller, 20 0 0 ) and the square of the ratio to capture a pos-

sible nonlinearity in the relation. We generally find that

unrepresentativeness increases with the square of the ra-

tio, so that it is high when valuations are very high or

very low. Such a result occurs because extreme market

valuation levels affect some sectors more than others and

hence distort valuations relative to concurrent global em-

ployment or value added of public firms. 

The U.S. Bureau of Labor Statistics (BLS) publishes em-

ployment data for broad industry categories, referred to as

super-sectors. We use these data to show that there is a

straightforward explanation for the decline in the employ-

ment contribution of public firms. A stock market listing

is generally more valuable for manufacturing firms than

for firms that provide services. Manufacturing firms have

to raise capital to finance plants and equipment. Manufac-
3 
turing firms that are successful become large with many 

shareholders. Service firms often have small funding needs 

for investments in plant and equipment. Perhaps more 

importantly, their most important asset, their employees, 

walks out the door at the end of every business day. This 

explains why the percentage of employees in manufactur- 

ing working for listed firms is higher than the percentage 

of employees working for listed firms in other industries 

almost all the time. The major exception is the information 

industry. 

In 1973, manufacturing was the super-sector with the 

most domestic employees in the U.S. economy, but over 

the period 1973–2019, its number of employees declines 

by more than 30% even though the size of the economy in- 

creases substantially. The super-sector with the highest do- 

mestic employee growth over this period is education and 

health services. In 1973, the workforce of this super-sector 

is 27% of the workforce of manufacturing. In 2019, its num- 

ber of employees is 2.4 times the number of employees in 

the manufacturing super-sector. For education and health 

services, employees working for listed firms globally rep- 

resent 3.6% of domestic employees working for the indus- 

try. For this industry, almost all employees of public firms 

are domestic employees. In contrast, global employment of 

listed firms in manufacturing represents 79.6% of domestic 

employment in the industry. If the global employment of 

listed firms in the education and health services industry 

as a percentage of the domestic employment of the indus- 

try were the same as for manufacturing, the share of do- 

mestic employment of listed firms would be higher in 2019 

than in the 1970s because almost all of the employment 

of the education and health services industry is domes- 

tic. Given this evolution, it is not surprising that employ- 

ment of listed firms in the various super-sectors becomes 

increasingly dissociated from total employment in the var- 

ious super-sectors. We measure the yearly correlation be- 

tween employment in the super-sectors among listed firms 

and employment in the super-sectors in the economy. This 

correlation falls from above 80% in the 1970s to less than 

50% in the 2010s. 

Superstar firms receive much attention. The argument 

often made is that these firms are becoming more im- 

portant in the economy (see, for instance, Manyika et al., 

2018 ; Autor et al., 2020 ). However, this argument is not 

without detractors; for instance, Gutiérrez and Philip- 

pon (2019) argue that superstar firms have not become 

larger, more productive, or more important for economic 

growth. We follow common definitions of superstar firms, 

such as those based on market capitalizations or sales, 

either at the aggregate market level or at the industry 

level. The share of the stock market capitalization of the 

top exchange-listed firms in market capitalization is con- 

sistently much higher before 1980. The percentage of the 

global employment of the top market capitalization firms 

as a percentage of U.S. domestic employment is higher in 

the 1970s than it is in the 2010s. The global value added 

of the largest market capitalization firms as a percentage 

of U.S. GDP is also lower in the 20 0 0s than before 1980. 

This evidence shows that the contribution of exchange- 

listed superstar firms to the economy has become less 

important. 
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Our paper contributes to the extensive literature that

examines whether the stock market forecasts future eco-

nomic growth. The most famous contribution to this lit-

erature is Paul Samuelson’s quip that the stock market

has predicted nine of the last five recessions. 3 A re-

cent study by Ritter (2012) , using data from 1900 to

2011 for 19 countries, concludes that there is a nega-

tive cross-sectional correlation between stock market re-

turns and economic growth. In other words, countries with

greater growth experience poorer stock market perfor-

mance. Levine and Zervos (1998) find evidence that stock

market capitalization predicts long-run economic growth

but also show that this effect is subsumed by market

turnover. Fischer and Merton (1984) argue that “the stock

market is in fact a good predictor of the business cy-

cle” (p. 1) and Harvey (1989) finds that bond market data

is much more useful than stock market data for predict-

ing future economic growth from 1953 to 1989. Stock and

Watson (2003) review the literature on forecasting output

with asset prices and produce their own evidence. They

conclude that the relation between asset prices and out-

put is unstable. We show that the stock market firms’ con-

tribution to the economy has fallen, which would suggest

that the stock market could have become less valuable as

a proxy for the level of economic activity. 

A literature investigates whether the stock market con-

tributes to economic growth. In particular, this literature

considers the impact of non-fundamental changes in stock

market valuations. Morck et al. (1990) find little evidence

of an independent effect of the stock market on funda-

mentals. Baker et al. (2003) show that non-fundamental

stock price movements affect the investment of firms that

are equity dependent, in that they need equity financing

to finance their investments. To the extent that stock mar-

ket firms contribute less to the economy, non-fundamental

changes in the level of the stock market are likely to have

a smaller impact on the economy. 

A more recent literature examines how the composi-

tion of the stock market relates to growth. In particular,

Fogel et al. (2008) show that countries grow less when the

top market capitalization firms change less frequently. In

a related paper, Bae et al. (2021) study the implications

of stock market concentration. By market concentration,

they mean the fraction of a stock market’s capitalization

accounted for by the top market capitalization firms. They

find that greater concentration in a stock market predicts

lower growth. We show that in the U.S. the top market

capitalization firms account for less of the stock market’s

capitalization at the end of our sample period than at the

beginning. 

Our analysis of whether a firm’s market capitalization

is a useful proxy for the firm’s contribution to the econ-

omy adds to the considerable firm valuation literature. The

paper from that literature that is most closely related to

ours is Belo et al. (2019) . That paper estimates how labor,

physical capital, and intangible capital contribute to firm

value over time. The authors do not relate firm value to

firm value added, but they find that in their decomposi-
3 “Science and stocks,” by Paul A. Samuelson, September 19, 1966. 

4 
tion, labor accounts for 14% to 22% of a firm’s market value. 

We show that a listed firm’s labor force explains much less 

of the cross-sectional variation of firm market value in re- 

cent years than it did earlier in our sample period. 

This paper also relates to the literature on the listing 

gap ( Doidge et al., 2017 ), which shows that listings on U.S. 

exchanges peak in 1996 and that the United States has 

fewer listings than predicted by cross-sectional regressions 

that explain the number of listings per capita across coun- 

tries. This literature demonstrates that the number of list- 

ings depends on time-varying factors, including regulations 

and the composition of firm balance sheets ( Stulz, 2020 ). 

Hence, we would expect the number of firms listed to 

change over time. Doidge et al. (2017) show that merg- 

ers contribute importantly to the listing gap and Kahle and 

Stulz (2017) find that the size of listed firms increases after 

1997, while the number of listed firms falls. Consequently, 

the listing gap by itself does not imply that the contribu- 

tion of listed firms to the economy, which is the topic we 

focus on in this paper, falls after 1997. 

Finally, our paper has implications for the investment 

literature. Bae et al. (2019) show that stock market firms 

are a poor vehicle for acquiring exposure to developing 

country economies because, in many developing countries, 

listed firms correspond to a small part of the economy. 

Similarly, if listed firms in the U.S. account for less of the 

economy, as we show, the stock market becomes a less ef- 

ficient vehicle for acquiring exposure to the U.S. economy. 

The paper proceeds as follows. In Section 2 , we discuss 

how stock market capitalizations are related to firms’ con- 

tribution to economic activity. In Section 3 , we investigate 

how listed firms in the aggregate contribute to employ- 

ment and GDP. In Section 4 , we explain why the contribu- 

tion of listed firms to employment and GDP falls as it does. 

Section 5 assesses how well a firm’s market capitalization 

corresponds to its concurrent contribution to employment 

and GDP. In Section 6 , we examine the top firms by market 

capitalization over time, their importance in the stock mar- 

ket, and their contribution to the economy. We conclude in 

Section 7 . 

2. The relation between a firm’s market capitalization 

and its contribution to the economy 

There are two fundamental forces that affect how rep- 

resentative the stock market is of the economy. First, there 

is a selection effect: firms are listed on an exchange when 

they are better off being listed than not. Second, market 

capitalization, by definition, measures the value of a firm 

for its shareholders, which could differ from that firm’s 

concurrent contribution to the economy. We address these 

issues in turn. 

2.1. Public versus private firms 

In the U.S., a firm listed on an exchange must be a pub- 

lic firm in that it files regular reports with the Securities 

and Exchange Commission (SEC). As a result, most public 

firms are listed firms and most unlisted firms are not pub- 

lic firms. In the following, we make no distinction between 
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public and listed firms. If a firm meets an exchange’s list-

ing requirements, acquiring a listing on that exchange is

a choice. By far, most firms are private. For instance, in

2016, which is the most recent year for which the final-

ized data on the number of firms are available from the

Census Bureau, the U.S. has 5,954,684 firms, but only 3,618

listed firms. 4 However, as shown by Doidge et al. (2017) ,

even among firms that appear to employ as many employ-

ees as listed firms, relatively few firms are listed. 

To decide whether to be listed or not, firms trade

off the benefits and costs of a listing. Both the benefits

and costs change over time ( Stulz, 2020 ). Because unlisted

firms are those that do not find it advantageous to be

listed, the listed firms necessarily differ from other firms.

The main advantages of being listed include a greater abil-

ity to raise funds, the ability to use stock as a merger cur-

rency, the liquidity benefits for shareholders, and the in-

formation about the firm generated by public markets (see,

e.g., Pagano et al., 1998 ). The costs of being listed include

disclosure requirements, greater attention paid to the firm

and management, and fixed and variable costs of listing.

The balance of benefits and costs is such that tiny firms

rarely list and larger firms are much more likely to be

listed than smaller firms. If the benefits of an exchange

listing decrease, everything else equal, fewer firms will be

listed. As a result, differences between listed and unlisted

firms increase. For example, Doidge et al. (2017) assume

that the benefits of listing increase with firm size. Con-

sequently, a decrease in the benefits of listing that leaves

the costs unchanged results in an increase in the size of

listed firms. Hence, following such a decrease in the ben-

efits, the listed firms become larger relative to the popu-

lation of firms. Everything else equal, we expect a larger

firm to have a larger contribution to the economy so that

it is unclear whether a reduction in the number of listings

implies a lower contribution to the economy of listed firms

compared to unlisted firms. 

Firms with substantial funding needs are also more

likely to be listed on an exchange. Typically, such firms

cannot rely exclusively on debt financing and must raise

equity as well to avoid having excessively high lever-

age. Equity investors want to make sure that they earn

a return on their investment and want the listed firm

to have mechanisms in place that assure them a return

( Shleifer and Vishny, 1997 ). In general, investors are more

willing to fund tangible assets than intangible assets. With

intangible assets, investors are concerned about potential

expropriation of the assets as it can be difficult to assert

property rights on intangible assets in development (see,

e.g., Haskel and Westlake, 2017 ). Because of these consid-

erations, firms for which tangible assets are important or

firms with intangible assets that have well-defined prop-

erty rights are more likely to be listed than those with in-

tangible assets mostly in development. Among firms with

these properties are those that engage in the production of

goods. These firms need funding to scale their operations.
4 The total number of firms is from the 2016 Statistics of U.S. Busi- 

nesses (SUSB) Annual Data Tables by Establishment Industry, United 

States Census Bureau. The number of listed firms is from CRSP and fol- 

lows the approach of Doidge, Karolyi, and Stulz (2017) . 

5 
Firms in service industries often do not have much in the 

way of hard assets or intangible assets with well-defined 

property rights. For instance, the main assets of law firms 

are their lawyers, but these lawyers can change law firms, 

so law firms typically do not go public. Also, most firms in 

the service sector do not scale in such a way that it would 

make sense for them to be listed. Importantly, agency costs 

differ across industries. As a result, the agency costs of the 

separation of ownership and control that are intrinsic to 

an exchange listing can be higher in some industries than 

others and hence affect the propensity of firms to list in an 

industry ( Fama and Jensen, 1983 ). It follows from this that 

industry composition affects the economic importance of 

the firms listed on exchanges. 

2.2. Market capitalization versus concurrent economic 

contribution 

A firm’s market capitalization does not directly reflect 

its concurrent contribution to the economy. It reflects its 

value to its shareholders. Specifically, the market capital- 

ization of a firm is the present value of the cash flows that 

the shareholders will receive from that firm: 

 it = 

j= ∞ ∑ 

j= t 
D i ( t, j ) E t [ C i ( j ) ] , (1) 

where V it is the value of the equity of firm i at time t and 

equals the discounted sum of expected future cash flows to 

equity. D i ( t, j ) is the discount factor that applies to a cash 

flow to equity that accrues at date j to firm i when dis- 

counted back to date t . E t denotes the expectation formed 

at time t. C i ( j ) is the cash flow to equity at date j . 

Two important properties of the relation between a 

firm’s market capitalization and its contribution to the 

economy follow from the valuation formula. First, because 

the value of equity is the present value of all future cash 

flows to equity, it is possible for the value of equity to vary 

considerably across firms that have the same contribution 

to the economy in year t . For instance, compare two firms 

that have the same expected cash flow to equity in year t , 

but for firm A the cash flow is expected to grow sharply 

over time while for firm B the cash flow is expected to 

fall. Firm A will be worth much more than firm B. Second, 

most of the value of a firm comes from future cash flows 

to equity. Large changes in a firm’s cash flows to equity 

this period have little impact on the value of the firm if 

they do not affect the market’s expectation of future cash 

flows from the same firm. A simple example is the follow- 

ing. Suppose that a firm will live ten years and discount 

rates are zero for simplicity. Its cash flow to equity is ten 

each year. In this case, the value of the firm is 100. If the 

cash flow to equity falls by half this year, but future cash 

flows are unaffected, the value of the firm is lower by 5%. 

However, if all future cash flows fall by half as well, the 

value of the firm falls by half. 

The firm’s cash flow to equity this period does not have 

a monotonic relation with the firm’s contribution to GDP 

and employment. To understand how the cash flow to eq- 

uity relates to a firm’s contribution to the economy, con- 

sider the typical case in which firm i produces output 
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worth Y i ( t ) in period t using L i ( t ) units of labor paid w i ( t )

per unit, and intermediate goods I i ( t ) paid q i ( t ) per unit.

With this notation, the value added of firm i in period t is:

 alue ad d ed of f ir m i in per iod t = Y i ( t ) − q i ( t ) I i ( t ) . (2)

This value added is produced by labor and capital and

represents the contribution of firm i to GDP. If the firm

is financed with equity only and equity owns the capital,

then the equity-share of valued added is defined as: 

Equity share of v alue ad d ed by f irm i in period t 

= Y i ( t ) − q i ( t ) I i ( t ) − w i ( t ) L i ( t ) . (3)

If firm i were to distribute the equity share of value

added to shareholders, the equity share of value added

would be the shareholders’ cash flow in period t . If the

firm retains some of the equity share and reinvests it, it

will lead to future cash flows to equity. 

A well-known valuation model in finance is the Gor-

don growth model ( Gordon, 1962 ). With this model, it

is assumed that dividends will grow at a constant rate

and are discounted at a constant discount rate. Let r i be

the required discount rate for future dividends and ρ i the

growth rate. If C i corresponds to the cash flow to equity

of firm i over the next period, the market capitalization of

the firm with the Gordon growth model is: 

S i = 

C i 
r i − ρi 

. (4)

With this model, the value of equity increases with cash

flows to shareholders, falls with the discount rate, and in-

creases with the rate of growth. We can relate C i to value

added as follows. Let ω i be the fraction of value added that

accrues to shareholders of firm i . With this, ω i ( Y i ( t ) – q i
( t ) I i ( t )) is the cash flow that can be used to pay dividends.

Let θ i be the fraction of the cash flow ω i ( Y i ( t ) – q i ( t ) I i
( t )) paid out to shareholders. In this case, the market capi-

talization of firm i is: 

S i = 

θi ω i [ Y i ( t ) − q i ( t ) I i ( t ) ] 

r i − ρi 

. (5)

With this approach, a firm’s market capitalization can

increase because shareholders receive a larger fraction of

value added. Two firms with identical value added can

have very different market capitalizations because of dif-

ferences in expected growth, in the discount rate, or in the

equity share of value added. For instance, suppose that a

firm has value added of 100, that 20% of the value added

is received by shareholders, and that half the value added

captured by shareholders is paid out. With a discount rate

of 10% and an expected growth rate of 5%, the market cap-

italization of the firm is 200. If the equity share doubles,

the market capitalization doubles, assuming the growth

rate is unchanged. So, two firms with identical contribu-

tions to GDP can be valued very differently. Going back to

the base case, suppose that a firm has expected growth of

zero. In this case, firm value becomes 100. In all these ex-

amples, the contribution of the dividend paid this year to

the firm’s market capitalization is small. In our base case,

the dividend paid this year is ten and the value of the firm

is 200, so that the dividend paid this year makes up 5% of

firm market capitalization. 
6 
As the equity share of value added for a firm increases, 

so does its market capitalization. However, a firm’s equity 

share of value added can increase while at the same time 

its value added falls. In other words, the shareholders can 

gain while the firm’s contribution to the economy falls. A 

firm can increase equity cash flows by becoming more pro- 

ductive. In this case, it produces more units of goods with 

fewer inputs. Alternatively, a firm can increase equity cash 

flows by exploiting an increase in market power over its 

customers or employees. In this case, the firm would pay 

its workers less or charge more for its products while pro- 

ducing less. It is therefore perfectly possible for the market 

capitalization to increase while the firm contributes less 

value added to the economy and employs fewer workers. 

Two firms that have the same production function 

could have a very different equity share of value added be- 

cause they are funded differently. Suppose that one firm 

has a balance sheet with a high leverage ratio and the 

other has no debt. Without debt, all the firm’s value added 

in excess of employment costs accrues to equity holders 

either as payouts today or as future payouts. In contrast, 

with the highly leveraged firm, only the value added left 

after paying the debt holders accrues to the equity hold- 

ers. 

When would increases in market capitalization indicate 

that the economy is doing well in the sense that employ- 

ment and GDP are increasing as well? Eq. (5) provides a 

road map for the answer. If ω i , θ i , r i , and ρ i stay constant, 

then a firm’s market capitalization increases with its value 

added. Both value added and employment increase if the 

firm’s scale increases, if the price of inputs falls without 

being accompanied by substitution of inputs for labor, or if 

technical progress is Hicksian neutral ( Hicks, 1932 ). With 

Eq. (5) , firms’ relative market capitalizations are propor- 

tional to their relative value added when all the param- 

eters are the same across firms but their scale. Relative 

market capitalizations would then be equal to relative em- 

ployment contributions if employment at the firm level is 

a constant fraction of value added. 

3. How important are listed firms for the economy? 

In this section, we examine the evolution of the direct 

concurrent contribution of listed firms to the economy. We 

use two measures of contribution: employment and value 

added. With these measures, we investigate how listed 

firms as a whole contribute to the economy’s employment 

level and to GDP. By direct contribution, we mean that we 

compute the level of employment of firms and their value 

added. Firms also impact the economy through their de- 

mand for goods and the provision of goods. For instance, if 

a firm expands, it will likely cause its suppliers to expand. 

Though consideration of these indirect effects would be in- 

teresting, it goes beyond the scope of this study. In this 

study, we are interested in employment and value added 

that are directly under the control of individual public 

firms. An important difficulty is that the data listed firms 

disclose for employment is generally their global employ- 

ment, i.e., it includes firms’ foreign activities. Since em- 

ployment is used in the estimation of value added, this 

means that value added using disclosed employment is 
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also global value added. We first consider the contribution

of public firms to employment and then turn to their con-

tribution to GDP using the reported data, which is world-

wide consolidated data. Using data on multinational en-

terprises from the Bureau of Economic Activity (BEA), we

then estimate the domestic contribution of listed firms to

domestic economic activity and show that it is less than

the contribution calculated from global employment and

global value added and, more importantly, falls more rela-

tive to U.S. economic activity. Lastly, we briefly discuss the

impact of the growth of the importance of intangible cap-

ital. 

3.1. The evolution of the global employment of listed firms as

a percentage of U.S. employment 

Though we have data for some public corporations in

the 1950s and 1960s, employment data is not available

for as large a fraction of public corporations during these

years as it is later. To study a period during which employ-

ment data are available for most public firms, we start our

analysis in this section in 1973. From 1973 onward, each

year firms representing at least 93% of the market capi-

talization of U.S. listed firms have data on the number of

full-time equivalent employees available on Compustat. In

some cases, a firm does not have employment data in a

given year but has it the year before and the year after.

Such a situation can arise because of an ongoing merger.

In these cases, we interpolate linearly between the two

years for which data is available. 5 To make sure that our

sample firms are listed on national exchanges, we only in-

clude firms domiciled in the U.S. for which accounting data

is available from Compustat and stock price information is

available from the Center for Research in Securities Prices

(CRSP). 6 We compute the percentage of nonfarm pay-

roll employment represented by the global employment

of public firms. Non-farm payroll employment is reported

by the BLS and includes all domestic payroll employ-

ees excluding farm workers, private household employees,

and non-profit organization employees. We use the non-

seasonally adjusted measure at the end of each year. A po-

tential source of discrepancy between the two measures is

that employment is reported yearly by listed firms, but not

necessarily on a calendar year basis. However, most firms

report on a calendar year basis, so most of our data for

listed firms should be data at the end of the calendar year.

Fig. 1 , Panel A, shows the evolution of the global em-

ployment of listed firms as a percentage of nonfarm pay-

roll employment. We show data for all public firms as well
5 We also adjust employment for firms in the temporary help services 

industry (NAICS code 561320) as, in some cases, these firms include temp 

workers in their employment numbers and, in others, they do not. We 

use the median industry employment for firms that appear to include 

temp workers in their employment numbers. While the adjustment does 

not qualitatively affect our aggregate results or conclusions, it mitigates 

outlier observations for employment in the professional business services 

supersector. 
6 Note that since we only consider U.S. firms, there are U.S. employees 

who work for listed firms that are not U.S. firms. The change in the con- 

tribution to the economy of foreign listed firms during our sample period 

is beyond the scope of this paper. 

7 
as for listed industrial firms. We see that the global em- 

ployment by public firms as a percent of nonfarm payroll 

employment falls sharply to reach a low in the early 1990s. 

It then increases in the second half of the 1990s, before 

falling again with some interruptions. Global employment 

by all listed firms or all listed industrial firms represents 

approximately 40% of nonfarm payroll employment at the 

start of our sample period and less than 30% at the end of 

our sample period. Most of the decrease in that percentage 

takes place in the 1980s. The employment by public indus- 

trial firms never represents a lower percentage of nonfarm 

payroll employment than at the end of our sample period. 

When we include financial firms, the percentage of non- 

farm payroll employment corresponding to employment by 

public companies is lower in 1989 and 1990 than in 2019, 

but otherwise is always higher. The percentage of nonfarm 

payroll employment represented by public firms falls by 

12.38 percentage points from 1973 to 2019, or by 30.0%. 

3.2. The global value added of listed firms as a percentage of 

GDP 

We now turn to value added. Unlike employment, pub- 

lic corporations do not report value added. As discussed in 

Section 2 , value added is a firm’s revenue minus the cost of 

intermediate goods used in production. An approximation 

frequently used in the literature is operating income before 

depreciation (OIBDP) plus labor costs (XLR). We use this 

approximation as well but, unfortunately, less than 15% of 

Compustat firms disclose labor costs. Therefore, we must 

approximate labor costs at the firm level. 

The literature proposes different approaches to ap- 

proximating labor costs (extended XLR). For example, 

Bennett et al. (2020) use the average labor cost per em- 

ployee within an industry and then multiply employment 

by that average cost per employee using the Fama- 

French classification with 12 industries (FF 12 industries). 

Donangelo et al. (2019 ) add the inventory change to OIDP 

and compute the average wage using the Fama-French 

classification with 17 industries (FF 17) when available and 

otherwise use the average ratio from the two-digit SIC in- 

dustry. Lastly, Hartman-Glaser et al. (2019) implement the 

approach of Donangelo et al. (2019) with three differences. 

First, they do not include the inventory change. Second, 

they sort the firms within the FF 17 industries into 20 

size groups based on total assets. They then compute the 

average labor cost per employee for each size group within 

each industry and apply winsorization to the extended 

XLR. 

We estimate value added using all three approaches 

from the literature. With each of these approaches, the au- 

thors winsorize variables in various ways. With our study, 

we are interested in the total value added of listed firms. 

Winsorization has the effect of reducing the contribu- 

tion of public firms. We therefore focus on results with- 

out winsorization to make sure we do not understate the 

economic significance of listed firms. We also estimate 

value added with winsorization, including the winsoriza- 

tion used in the three studies. Each of the three cited stud- 

ies excludes the financial industry from the sample, but 

we estimate value added for all public firms as a whole 
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Fig. 1. Evolution of employment and value added. In Panel A, the graph plots the evolution of the percentage of listed firms’ employment to total nonfarm payroll employment represented by employees of 

industrial and public firms. In Panel B, the graph plots the evolution of the percentage contribution of aggregate value added for industrial and public firms to the U.S. GDP. In both panels, circle plots are based 

on unadjusted values for employment and value added (i.e., worldwide consolidated values), triangle plots adjust these values for Compustat firms with foreign income (PIFO, starting in 1984) proportionately for 

foreign affiliates, square plots adjust at the aggregate level for foreign affiliates, and diamond plots adjust the denominator to include foreign activities. Value added is defined in the data appendix. Public firms 

are listed industrial firms and financial firms. Firm-level employment data is from Compustat and U.S. nonfarm payroll employment is from the U.S. Bureau of Labor Statistics, both for 1973–2019. Data on MNEs 

and foreign affiliates are from the Bureau of Economic Analysis (BEA) and are available until 2018. Dashed lines and unfilled markers represent extrapolated values during years prior to those in which the data 

on foreign activities from the BEA are available (1982 for employment and 1994 for value added). 

8
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as well as only for industrial firms. In total, we imple-

ment 60 different approaches to computing a firm’s value

added that differ in whether and how we winsorize and

in how employment compensation is derived when it is

not reported on Compustat for a firm. Among all these ap-

proaches, we highlight the results using a modified version

of the approach of Donangelo et al. (2019) . In contrast to

Donangelo et al. (2019) , we do not use winsorization and

we compute labor costs using the industry median instead

of the mean. This measure, Value Added, is highly corre-

lated with the measures using the alternative approaches.

Specifically, the correlation between that approach and any

of the other approaches is at least 92% when we do not use

winsorization. In addition to these approaches that rely on

Compustat to estimate the extended XLR, we also use esti-

mates of value added for which we replace missing values

for XLR with yearly industry-level wage and salary data

from the BEA. We provide a detailed description of the dif-

ferent methodologies employed to calculate the estimates

of value added we use for our analyses in the Appendix. In

a separate Internet Appendix (IA) we show the time series

of the contribution of industrial public firms to GDP for a

representative subset of ten value added definitions in Fig.

IA-1. In the following, figure or table numbers preceded by

“IA” indicate that the figure or table is in the IA. 

For the economy as a whole, the sum of the value

added by all firms is GDP. We therefore compute the

global value added of industrial public firms as a percent-

age of GDP. Panel B of Fig. 1 shows the evolution of this

percentage. 7 The time-series pattern for Value Added is

similar to the one we show for employment in the early

years but differs in the second half of the sample period.

The global value added of listed firms as a percentage

of GDP is highest in the 1970s and then falls. The high

percentages of the 1970s and the early 1980s are never

exceeded during the sample period. The percentages are

fairly stable from the late 1980s onward. 

Though the literature we use to construct our mea-

sures of valued added focuses on industrial firms, we esti-

mate the value added of all listed firms including financial

firms as a percentage of GDP as well. Results using all pub-

lic firms should be used more cautiously since estimation

of value added is more established and better understood

for industrial firms. As expected, the global value added

of all public firms as a percentage of GDP is higher than

the global value added of industrial listed firms as a per-

centage of GDP every year. The global value added of all

public firms as a percentage of GDP evolves similarly to

the global value added of listed industrial firms as a per-

centage of GDP except that the gap between the two per-

centages increases over time and especially during the late

1990s. The global value added of listed financial firms is

always less than 10% of the global value added of listed in-

dustrial firms in the 1970s, but after 1995 it is less than

20% only in 2008. The global value added of listed finan-

cial firms is highest compared to the global value added of

listed industrial firms in 2006, when it is 39.2%. 
7 Unlike the denominator in Panel A of Fig. 1 (nonfarm payroll employ- 

ment), which excludes some employment, such as farming and non-profit 

organizations, GDP includes all economic activities. 

9 
Whether we consider employment or value added, we 

find that public firms contribute directly to the economy 

much more in the 1970s than in recent years. Since then, 

their contribution falls. For employment, global employ- 

ment of listed firms as a percentage of nonfarm payroll 

employment reaches a low at the end of our sample pe- 

riod. For value added, the global value added of listed firms 

as a percentage of GDP reaches a low in the early 1990s, 

but the percentage is only slightly higher at the end of our 

sample period than in the early 1990s. Global employment 

of listed industrial (all) firms as a percentage of nonfarm 

payrolls falls by 30.0% (35.3%) from 1973 to 2019. Using the 

same approach, global value added as a percentage of GDP 

of industrial (all) listed firms drops by 28.6% (14.5%). Sim- 

ilar to results for employment, the bulk of the drop in the 

percentage of global value added as a percentage of GDP 

takes place in the 1980s. 

3.3. The impact of foreign affiliates on the contribution of 

listed firms to the U.S. economy 

The analysis so far presents an upper bound of the di- 

rect contribution of listed firms to the U.S. domestic econ- 

omy. It also likely understates the decrease in that contri- 

bution. The reason for this is that we do not separate out 

for multinational enterprises (MNEs) the employment and 

value added contributed by their foreign affiliates. MNEs 

are firms with foreign affiliates and hence firms that em- 

ploy workers both in the U.S. and abroad. The employment 

and operating income data we use are consolidated data 

at the firm level. This means that, for a multinational com- 

pany, the employment data includes workers employed by 

foreign affiliates and the operating income data includes 

income earned by foreign affiliates. 8 Ideally, we would sep- 

arate domestic from foreign employment. As reported by 

Beatty and Liao (2012) , during our sample period, disclo- 

sure of foreign employment by a company is voluntary and 

most firms do not report foreign employment. Without for- 

eign employment, we cannot compute a firm’s value added 

from foreign affiliates. It follows from this that our mea- 

sures of the contribution of listed firms to domestic em- 

ployment and GDP are upper bounds. If, as one would ex- 

pect, foreign activities of listed firms have become more 

important over time, the domestic contribution to eco- 

nomic activity of listed firms should fall more than we es- 

timate using their global contribution to economic activity. 

In this section, we develop three estimates of the foreign 

activities of listed firms so that we can estimate the do- 

mestic contribution of listed firms to domestic economic 

activity. 

To assess the change in the importance of foreign activ- 

ities for U.S. firms, we first use Compustat to measure the 

share of pre-tax income attributable to foreign operations. 

Widespread coverage of foreign and domestic income on 

Compustat starts in 1984. Fig. 2 shows the evolution of the 

share of foreign pre-tax income to all pre-tax income of 

listed firms. The graph plots the percentage for industrial 
8 Note that multinationals during our sample period have incentives to 

not repatriate foreign income for tax reasons. However, the foreign in- 

come is still included in consolidated accounts. 
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Fig. 2. Evolution of foreign pretax income and employment of foreign majority-owned affiliates. The solid (dashed) plot represents the evolution of the 

percentage of foreign pre-tax income to the total of domestic and foreign pre-tax income for industrial (public) firms. The pre-tax income data are from 

Compustat items PIFO and PIDOM, which exclude financial firms and utilities. Widespread data coverage on Compustat starts in 1984. The filled (open) 

circle plots represent the evolution of the proportion of foreign majority-owned affiliates to multinational enterprise (MNE) employment (value added). The 

data on MNE and foreign affiliates are from the Bureau of Economic Analysis. The data exclude banks and are available from 1982 to 2018 for employment 

and from 1994 to 2018 for value added. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

firms and all public firms. We find that the share of for-

eign pre-tax income increases sharply from 20 0 0 to 2010. 

To account for activities by majority-owned foreign af-

filiates, we use data from the Bureau of Economic Analysis.

The BEA reports yearly data starting in 1982 on employ-

ment and starting in 1994 on value added for U.S. MNEs

and their foreign affiliates. The most recent release is for

2018. Unfortunately, the data is for all U.S. MNEs and does

not distinguish between listed and unlisted firms. 9 

Starting with employment, in 1982, workers employed

abroad by majority-owned MNE affiliates represent 6.9% of

domestic employment and 67% of them is employed by

firms in the manufacturing super sector. In 2018, these per-

centages are 11.5% and 38.0%, respectively. While during

the 1982–2018 period, global employment in manufactur-

ing by MNEs falls by 25%, foreign employment in manufac-

turing by MNEs increases by 60%. Another way to look at

the increase in the relative importance of foreign activities

is through the evolution of the proportion of employment

by foreign majority-owned affiliates to global employment

by MNEs. Fig. 2 shows the evolution of this proportion dur-

ing the years 1982–2018. For example, in 1982, 21.2% of

the employees of U.S. MNEs are foreign employees. This

proportion increases to 34.0% by 2018, with 27.6 million
9 To create a consistent time series of BEA data from 1982 to 2018, we 

subtract the data for the subindustry of depositary intermediaries (banks) 

from the totals for the years 2009–2018 because for earlier years the BEA 

excludes this subindustry. 

10 
workers employed by MNEs domestically and 14.2 million 

employed abroad. Fig. 2 also shows the evolution of the 

proportion of foreign majority-owned affiliate value added 

to the global value added of MNEs, starting in 1994, when 

the BEA first reports value added for MNEs and their for- 

eign affiliates. In 1994, the aggregate MNE value added is 

$2.26 trillion expressed in 2019 dollars, of which $0.69 tril- 

lion (23.5%) is from foreign affiliates. In 2018, MNEs had 

worldwide value added of $5.54 trillion in 2019 dollars, of 

which foreign affiliates account for $2.01 trillion (26.6%). 

We use the BEA data to compute our three estimates 

of the contribution of domestic firms to domestic employ- 

ment and value added that adjust for the activities of for- 

eign affiliates. We start with employment and use the BEA 

data to estimate an upper and lower bound on the do- 

mestic employment contribution of listed firms, but fol- 

low the same logic for value added. The upper bound is 

given by the employment by U.S. listed firms as a percent 

of the worldwide employment of U.S. firms, where the lat- 

ter is defined as the nonfarm payroll employment plus the 

yearly aggregate BEA-reported employment for majority- 

owned foreign affiliates. To compute this upper bound, we 

do not have to make any approximations to the reported 

employment numbers of listed firms and the number is 

exact. The global employment of listed firms as a percent 

of worldwide employment by U.S. firms is an upper limit 

on the contribution to domestic employment of U.S. listed 

firms under the assumption that the ratio of foreign em- 

ployees to domestic employees is higher for listed firms 
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than for private firms. 10 This assumption seems reasonable

because the sectors with the fewest foreign employees are

those that are least represented on the stock market. The

lower bound is given by computing the percentage of U.S.

domestic employment of listed firms, where the domes-

tic employment of listed firms is their aggregate world-

wide employment minus the aggregate employment of U.S.

foreign affiliates. The employment of U.S. affiliates exceeds

the employment of foreign affiliates of listed firms because

some foreign affiliates belong to private firms. 

We develop a third measure in an attempt to create a

direct estimate, as opposed to a bound, of employment by

foreign affiliates that we estimate at the firm level. We call

this estimate the MNE-adjusted contribution. To obtain the

foreign employment of a listed firm, we first investigate if

it has foreign income. In case Compustat does not report

foreign income in a particular year, we conservatively as-

sume that the firm is not an MNE at that time. Otherwise,

we multiply the Compustat-reported employment by one

minus the ratio of aggregate employment by foreign af-

filiates to total employment of MNEs in the BEA data (as

shown in Fig. 2 ). This approach would give us exactly what

we want if it were an exact approximation. 11 The presump-

tion is that, on average, listed firms have the same ratio

of employment by foreign affiliates to total employment as

the aggregate ratio for MNEs. For employment, this ratio

is effectively an employment weighted average, so it puts

more weight on large firms, which makes it a better ap-

proximation for public firms, as these tend to be larger. We

proceed in the same way for value added. 

We add the evolution of these three alternative esti-

mates of the contribution of domestic firms to domes-

tic employment and value added, which have been ad-

justed for the activities of foreign affiliates, to Panel A (em-

ployment) and Panel B (value added) of Fig. 1 . Data for

the 1973–1981 period on employment and 1973–1993 for

value added is extrapolated based on the average growth

during the years with available data (1% and 3%, respec-

tively). The dashed lines represent the years for which our

calculations are based on the extrapolated values from the

BEA data. We calculate the MNE-adjusted percentages only

from 1984 onward based on data on foreign income re-

ported on Compustat. The MNE-adjusted measures cannot

be extrapolated backwards because we do not know which

firms have foreign income before 1984. 

As can be seen from Panel A of Fig. 1 , the upper bound

of the contribution to domestic employment of listed firms

falls over time and is at its lowest at the end of 2019. The

upper bound we obtain is lower than the unadjusted esti-

mate for every year and the percentage difference between

the measures increases sharply in the 20 0 0s. Before 20 0 0,

this difference peaks at 7.05% in 1999, but it exceeds 10%
10 Let L D be the domestic employment of listed firms, L F their foreign 

employment, T nonfarm payrolls, and T F the foreign employment of U.S. 

firms whether listed or not. In that case, the ratio we want is L D / T. L D / T 

< ( L D + L F ) / ( T + T F ) if L F / L D > T F / T . 
11 Note that a potential difficulty with the calculation of these bounds is 

that the data for listed firms comes from Compustat while the other data 

are from government sources. Differences in timing and construction of 

the data can lead to discrepancies. 

11 
every year since 2014. The plot that represents the lower 

bound shows a sharp decrease in the percentage of U.S. 

employment by listed firms in the 20 0 0s. Finally, the plot 

for the MNE-adjusted employment approach yields an es- 

timate that is between the upper bound and the lower 

bound, but becomes closer to the lower bound over time. 

With that approach, we find that the percentage of pri- 

vate nonfarm payroll employment attributable to industrial 

listed firms drops from 28.22% in 1984 to 19.36% in 2018. 

Note that this percentage increases in the 1990s, so that 

in the 20 0 0s it drops from 25.72% to 19.36%. The results 

are similar when we use all public firms. We proceed in 

the same way in Panel B of Fig. 1 for value added. We find 

again that not accounting for foreign affiliates leads to an 

overstatement of the contribution of listed firms to GDP 

and an understatement of the decline in the contribution 

of listed firms to GDP because of the growing importance 

of foreign activities. 

The takeaway from this section is that the contribution 

of listed firms to domestic employment and GDP is lower 

and falls more over time when we use estimates that ex- 

clude foreign activities. Importantly, these foreign activities 

increase sharply in the 20 0 0s, so that taking them into ac- 

count leads to a decrease in the contribution of listed firms 

to the U.S. economy during that period that is not visible 

in the unadjusted numbers. 

3.4. The impact of the growth of intangible capital 

Investments in intangible capital have become more 

important for listed firms [see Kahle and Stulz (2017) for 

references]. These investments are often expensed under 

GAAP. As a result, they decrease operating income before 

depreciation (OIBDP) that we use to estimate value added, 

which leads to an understatement of value added. At the 

same time, however, the employment expenses used in the 

computation of value added should be employment ex- 

penses for workers used in production. Some employees 

work on investment projects rather than production. For 

instance, R&D typically requires the work of researchers. To 

compute value added, we would like to remove from our 

measure the expenses of workers engaged in investment 

projects. Doing so would decrease value added. While it 

is possible to adjust OIBDP for investment in intangibles, 

firms do not disclose the number of employees used in in- 

vestment projects as opposed to production, which means 

we cannot adjust the number of employees. Consequently, 

an adjustment to OIBDP without an adjustment to the 

number of employees would overstate value added. Never- 

theless, to assess whether our conclusions depend on the 

accounting treatment of intangible investments, we adjust 

OIBDP following the approach and variable definitions of 

Peters and Taylor (2017) . This approach adds R&D expendi- 

tures and 30% of SG&A back to OIBDP. In Fig. IA-2, we plot 

the evolution of the proportion of value added adjusted 

for intangibles relative to the unadjusted value added for 

the period 1973–2019 and find that the aggregate adjusted 

value added is greater than the aggregate unadjusted value 

added by approximately 12% in 1980. The difference in- 

creases to 23% in 20 0 0 and then levels off. Hence, the im- 

portance of intangible investments increases mostly from 
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1980 to 20 0 0. This approach likely counts twice some la-

bor inputs. Nevertheless, even with that approach, the con-

tribution of listed firms to GDP is much lower in the 20 0 0s

than in the1970s. Consequently, our main conclusion about

the evolution of the contribution of listed firms to GDP

does not change when we account for the growth in in-

tangible assets. 

4. Why has the contribution of listed firms to the 

economy fallen? 

In the first part of this section, we show how the rela-

tive importance of industries changes over our sample pe-

riod. As an industry’s employment falls, its stock market

firms could see an increase in employment if an employee

in the industry becomes more likely to work for a listed

firm. Therefore, in the second part of this section, we un-

dertake a shift-share analysis to show how changes in the

relative employment of industries and changes in the like-

lihood that an employee in an industry works for a listed

firm affect the stock market employment of industries. 

4.1. Changes in the relative importance of industries 

In Section 2 , we explain why some industries are bet-

ter suited for firms to list on exchanges compared to oth-

ers. In this section, we show that, over our sample period,

the industries that are well represented in the stock mar-

ket shrink while those that are poorly represented grow

sharply. To show this, we have to use what the BLS refers

to as NAICS super sectors, as this is the data for the whole

economy available over the period 1973–2019. These su-

per sectors are not granular. The ten super sectors cor-

respond roughly to SIC one-digit codes. 12 Compustat has

NAICS codes for the majority of firms that exist after 1985.

For firms that delist before 1985, NAICS codes are fre-

quently missing. For these firms, we follow the procedure

outlined in Covarrubias et al. (2020) . This procedure maps

these firms to the most common NAICS-4 industry among

firms with the same SIC and non-missing NAICS. As dis-

cussed in Section 3 , the employment data for listed firms

is their worldwide employment. In contrast, the BLS super

sector data consist of domestic employment of all firms,

whether listed or not. As a result of this discrepancy, it is

possible for a super sector to have more than 100% of BLS

employment by listed firms. We find that to be the case in

some years for the information super sector. When we use

MNE-adjusted employment numbers, this issue disappears.

The global employment of listed firms in a super sector

as a percentage of the total domestic employment in the

super sector differs considerably across super sectors.

Fig. 3 shows for each super sector the global employment

of listed firms as a percentage of the total domestic

employment in that sector. The super sectors that have

the highest percentage of employment by listed firms

are mining and logging, information, and manufacturing.

In 2019, these industries together employ 16.4 million
12 We exclude the government supersector. A detailed description of 

supersectors is available at https://www.bls.gov/sae/additional-resources/ 

naics- supersectors- for- ces- program.htm . 

12 
employees, corresponding to 10% of nonfarm payrolls. 

Worldwide listed firm employment represents 84.6% of 

total domestic employment in those industries. In no other 

industry does worldwide listed firm employment exceed 

50% of total domestic employment. In education and 

health services, the percentage of employees that work for 

listed firms is a minuscule 3.6% of total domestic employ- 

ment in the super sector in 2019. The industries for which 

global employment of listed firms is less than 20% of total 

domestic employment in 2019 employ 46% of the private 

nonfarm employment. Manufacturing is the industry with 

the highest level of employment among listed firms every 

sample year until 2008, and since then it is the industry 

with the highest level of employment among listed firms 

for another six years. Over the last four sample years, the 

trade, transportation, and utilities industry has greater 

employment by listed firms than manufacturing. 

Fig. 3 also shows the percentage of nonfarm payroll em- 

ployment accounted for by each super sector. Employment 

across NAICS super sectors changes considerably during 

our sample period. In 1973, manufacturing is the indus- 

try that employs the most people in the economy (30%). In 

1982, trade, transportation, and utilities becomes the su- 

per sector with the largest employment (25%), followed by 

manufacturing (24%), and remains the industry with the 

most employment for the remainder of the sample period. 

At the end of our sample period, four super sectors have 

more employment than manufacturing: trade, transporta- 

tion, and utilities; education and health services; profes- 

sional business services; and leisure and hospitality. From 

1973 to 2019, employment in manufacturing falls by 30.9%. 

In contrast, employment in education and health services, 

professional business services, and leisure and hospitality 

increases by 374.8%, 267.8%, and 210.5%, respectively. 

From 1984 to 2018, employees of foreign affiliates be- 

come more important compared to domestic employees 

for all super sectors except construction. However, for- 

eign affiliate employees are a trivial percentage of do- 

mestic employees for the education and health services 

super sector (0.24% in 2018) and construction (0.65% in 

2018). These employees are less than 10% of domestic em- 

ployees in financial services (increase from 1.62% in 1984 

to 8.74% in 2018), leisure and hospitality (from 0.67% to 

6.44%), and other services (from 1.13% to 5.02%). The in- 

crease in the importance of foreign affiliate employees is 

extremely large in manufacturing. In that industry, the BEA 

data shows that foreign affiliate employees are 18.11% of 

domestic employees in 1984 and 42.58% in 2018. The to- 

tal employment in manufacturing falls much less than the 

domestic employment because of the growth of foreign 

employment. 

We also show in Fig. 3 the MNE-adjusted employment 

of listed firms for each super sector as a percent of total 

domestic employment. We see that for most super sectors 

this contribution is much smaller than the contribution of 

the super sector to total domestic employment. The infor- 

mation sector is a notable exception with its contribution 

to employment of listed firms very close to the contri- 

bution to employment of the super sector. Fig. 3 shows 

clearly that for manufacturing the contribution of the 

super sector to private nonfarm payroll employment falls 

https://www.bls.gov/sae/additional-resources/naics-supersectors-for-ces-program.htm
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Fig. 3. Evolution of super sector employment. The solid line represents the contribution of total employment of public firms in a super sector as a per- 

centage of U.S. nonfarm employment in the same super sector. The dashed open circle plot represents the contribution of total employment in a super 

sector as a percentage of total U.S. nonfarm employment. Each plot runs from 1973 to 2019. The short- and long-dashed lines have employment for listed 

multinational firms adjusted for foreign activities (MNE-adj.). Firm-level employment is from Compustat and U.S. nonfarm employment and super sector 

definitions are from the Bureau of Labor Statistics. The data on MNE and foreign affiliates are from the Bureau of Economic Analysis, excludes banks, and 

are available from 1982 to 2018. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sharply over time as does the contribution of the domestic

employment of listed firms to private nonfarm payroll

employment. 

Our analysis shows that the largest industries in terms

of employment in 2019 are poorly represented on the stock

market. For example, the largest industry in 2019, trade,

transportation, and utilities, has 27.7 million employees.

Listed firms in that industry have 11.3 million employees

globally, which represents 41.1% of the total domestic em-

ployment in the industry. We can use MNE-adjusted num-

bers for 2018. In 2018, the industry has 27.6 million em-

ployees and domestic employees of listed firms are 8.96

million, or 32.46%. The next largest industry, education and

health services, employs 24.1 million employees in 2019,

but listed firms in that industry employ only 862,0 0 0 em-

ployees and almost all of these employees are domestic
13 
employees (92.39% with our MNE adjustment in 2018), cor- 

responding to 3.6% of all domestic employees in that in- 

dustry. The third largest industry is business services, with 

21.3 million employees. The employees working for pub- 

lic firms in that industry globally represent only 11.6% of 

employees working for that industry domestically. In 2018, 

77.77% of the employees working for listed firms in that 

industry are domestic employees, so that 9.36% of the do- 

mestic employees of the industry work for listed firms. 

To see how much the decline of manufacturing and the 

growth of service industries contribute to the decrease in 

the economic importance of stock market firms, it is use- 

ful to note that global manufacturing employment by listed 

firms declines from 1973 to 2019 by 2.2 million employ- 

ees. Though employment in education and health services 

increases from 1973 to 2019 by 19 million employees, the 
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increase in employment in that industry by stock market

firms is only 813,840 employees. If the percentage of global

employment of listed firms to the total domestic employ-

ment of the super sector for education and health services

were the same as for manufacturing in 2019, listed firms

would have 19.3 million more employees globally in 2019.

Instead of the global employment of listed firms represent-
14 
ing 29% of nonfarm payrolls in 2019, it would represent 

42.9% under this hypothetical scenario. 

These results might seem surprising given all the at- 

tention paid to tech stocks. One might think that the 

growth of the tech industry leads to an increase in the 

economic importance of listed firms. However, this is not 

the case. Unfortunately, the tech industry is not a super 
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sector, which prevents us from making a direct compari-

son between the employment of tech listed firms and all

tech firms in the economy. Tech firms belong to some

manufacturing industries, such as computer hardware and

electronics; telecommunication industries, such as com-

munication services; and service industries, such as soft-

ware. 13 Listed manufacturing tech firms have become a

more important contributor to manufacturing employment

and to manufacturing value added. In contrast, listed non-

manufacturing tech firms have become a less important

contributor to non-manufacturing employment and value

added. The global employment of all listed tech firms,

whether in manufacturing or not, as a percentage of the

global employment of all listed firms increases over our

sample period. In 1973, tech firms account for 10.7% of

the global employment of listed firms. By the end of our

sample period, that percentage is 16.3%. The percentage of

global value added of listed firms accounted for by the tech

industry increases from 12.0% to 22.1% over our sample pe-

riod. Tech firms’ share of the market capitalization of the

stock market almost doubles from 16.7% in 1973 to 32.8%

in 2019. Consequently, the share of the market capitaliza-

tion of tech firms in the total market capitalization of listed

firms increases much more than their share of the contri-

bution to the economy of listed firms. 14 

A simple way to show how the evolution of employ-

ment across super sectors has evolved differently from the

evolution of global employment among listed firms is to

estimate the correlation between the share of employment

of listed firms in each super sector and the share of em-

ployment of each super sector in the U.S. economy. We

show the results in Fig. 4 using both global employment

for listed firms and MNE-adjusted employment for these

firms. The correlation falls steadily over time, starting in

excess of 80% and ending with less than 50%. Such an evo-

lution means that the allocation of employment across su-

per sectors among listed firms has become more discon-

nected from the allocation of employment across super

sectors in the U.S. economy. 

4.2. A shift-share analysis 

Doidge et al. (2017) show that there is a large de-

crease in the propensity to list after 1996. A decrease in

the propensity to list could affect adversely the economic

contribution of stock market firms if the remaining listed

firms do not change. However, as Doidge et al. (2017) find,
13 The finance literature generally follows Loughran and Rit- 

ter (2004) and classifies as tech industries the industries with the 

following SIC codes: 3571, 3572, 3575, 3577, 3578 (computer hardware); 

3661, 3663, 3669 (communications equipment); 3671, 3672, 3674, 3675, 

3677, 3678, 3679 (electronics); 3812 (navigation equipment); 3823, 

3825, 3826, 3827, 3829 (measuring and controlling devices); 3841, 

3845 (medical instruments); 4 812, 4 813 (telephone equipment); 4 899 

(communications services); and 7371, 7372, 7373, 7374, 7375, 7378, and 

7379 (software). We modify the classification by including SIC 7370, 

which includes both Alphabet (Google) and Facebook. SIC 7370 includes 

computer programming and data processing. 
14 When we also include Amazon and Netflix in our tech industry clas- 

sification (which are not tech firms in the classification discussed in foot- 

note 13), the employment, value added, and market capitalization per- 

centages for 2019 are 18.6%, 23.0%, and 36.3%, respectively. 

15 
a major reason the number of listed firms falls is that pub- 

lic firms merge. If two public firms merge, the resulting 

firm is larger and contributes more to the economy. With 

a merger that creates synergies, one would expect that the 

merged firm contributes more to the economy than the 

two merged firms did before they were combined. It is 

therefore important to assess how much of the decrease 

in the contribution of listed firms to the economy can be 

attributed to the decrease in the percentage of nonfarm 

payroll employment represented by manufacturing versus 

how much can be attributed to a change in the percentage 

of manufacturing employment represented by public firms. 

In Table 1 , Panel A, we decompose the change in 

the percentage of global employment of listed firms 

represented by each super sector in a share effect (the 

change in the industry’s share of employment) and a shift 

effect (the change in the percentage of the industry’s 

employment represented by listed firms). 15 The decompo- 

sition shows that the global employment of listed firms as 

a percentage of nonfarm payroll employees falls by 12.81 

percentage points from 1973 to 2019. This decrease is due 

to a negative share effect of 16.51 percentage points and a 

positive shift effect of 3.70 percentage points. The biggest 

shift effect is a 2.30 percentage point increase for the in- 

dustry composed of trade, transportation, and utilities. The 

biggest share effect is a negative effect of 16.04 percentage 

points for manufacturing. Manufacturing explains almost 

all of the share effect. Without manufacturing, the story 

of the shift-share analysis would be that employment by 

listed firms relative to their industry increases from 1973 

to 2019. 

We can use MNE-adjusted employment numbers from 

1984 to 2018. We make the adjustment at the level of the 

super sectors. 16 Panel B presents the shift-share analysis 

using the adjusted employment numbers. We find that the 

results are similar to when we use the unadjusted num- 

bers. Panel A of Table IA-1 shows the results for unadjusted 

numbers for the same period as Panel B as a comparison. 

The decrease in employment by listed firms is driven by a 

decrease in employment in the manufacturing super sec- 

tor. However, from 1984 to 2018, the decrease in domestic 

employment by listed firms is also partly driven by a de- 

crease in the percentage of domestic employment of listed 

firms in manufacturing. In other words, a domestic manu- 

facturing employee is less likely to work for a listed firm 
15 Our implementation of the shift-share decomposition follows Elsby 

et al. (2013) . Let s i,t be the share of aggregate employment of indus- 

try i at time t, x i,t be the fraction of the total employment of indus- 

try i at time t that is employed by listed firms, and a i,t the fraction 

of aggregate employment by listed firms from industry i at time t , so 

that a i,t = s i,t × x i,t . With this, a i,t – a i,t–1 = 0.5 × ( s i,t + s i,t–1 ) × ( x i,t –

x i,t–1 ) + 0.5 × ( x i,t + x i,t–1 ) × ( s i,t – s i,t-1 ). The first term corresponds to the 

shift effect and the second to the share effect. 
16 We adjust Compustat employment annually based on the supersector 

average proportion of foreign majority-owned employment to MNE em- 

ployment using the data from the BEA. Because supersectors are used by 

the BLS but not the BEA, we construct the supersector measures from the 

industry decomposition reported by the BEA. Because the BEA does not 

report industry groups that logically fall into the information supersector 

in earlier years, we use the annual average proportion across all supersec- 

tors of foreign majority-owned employment to MNE employment as the 

adjustment factor for the Information supersector in 1984. 
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Fig. 4. Evolution of the correlation of employment shares. The graph plots the annual Pearson correlation coefficient between the share of employment 

among super sectors for listed firms and the share of domestic (U.S. nonfarm) employment among super sector firms for 1973–2019. Listed firms’ employ- 

ment is from Compustat and includes foreign employment by multinational firms (solid line). The dashed line is based on employment adjusted for foreign 

activities by multinational firms (MNE-adj.). U.S. nonfarm employment and super sector definitions are from the Bureau of Labor Statistics. The data on 

MNE and foreign affiliates are from the Bureau of Economic Analysis, exclude banks, and are available from 1982 to 2018. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in 2018 than in 1984 and there are fewer domestic manu-

facturing employees. These two effects explain most of the

decrease in domestic employment of listed firms. 

Panel C of Table 1 conducts the same shift-share analy-

sis for the number of listed firms. Like Doidge et al. (2017) ,

we eliminate firms with fewer than 20 employees so

that we consider only firms that are large enough in

terms of employment that they could plausibly be listed.

Note that the data for this analysis is available only from

1977 to 2014 and the industry classifications are based

on SIC codes. We see that the number of manufacturing

firms as a percentage of all firms’ falls from 1977 to 2014

and the number of service firms increases. All industries

experience a decrease in the percentage of firms listed.

Doidge et al. (2017) call the percentage of firms listed “the

propensity to list” and show that this propensity to list fol-

lows an inverted u-shape over our 1977–2014 period. The

share effect is the part of the decrease in the percentage

of listed firms from an industry that is due to a change in

the percentage of firms from that industry in the economy.

The shift effect is the part of the decrease in the percent-

age of firms from an industry that is due to a decrease in

the listing propensity. We find that the share effect (–0.27

percentage points) explains half of the decrease in the per-

cent of firms (–0.55 percentage points) listed since 1977.

The share effect for the manufacturing super sector is

actually slightly larger than the total effect. The shift effect

for manufacturing is the largest in absolute value among

all industries. The interpretation of the shift effect is that,

had the fraction of manufacturing firms in the economy
16 
stayed the same, the percentage of listed manufacturing 

firms would have decreased by 0.07 percentage points 

because of the decrease in the listing propensity. It follows 

that the shrinkage of the manufacturing industry plays an 

important role in the decrease in the percentage of listed 

firms that are from manufacturing from 1977 to 2014. 

Panels B and C of Table IA-1 in the IA show the 

results from Panel A of Table 1 for the sub-periods 1973–

1995 and 1996–2019, respectively. The second sub-period 

corresponds to the period during which the number of 

listed firms falls sharply. We find that, in both sub-periods, 

the percentage of global employment of listed firms as a 

percentage of total nonfarm payroll employment falls. In 

both periods, this decrease is driven by the share effect 

for manufacturing. In the 1973–1995 period, the aggregate 

share effect is –8.65% and the manufacturing share effect 

is –9.32%. In the 1996–2019 period, the aggregate share 

effect is –6.17% and the manufacturing share effects is –

5.50%. Though the shift effect is negative in the 1973–1995 

periods and is driven by manufacturing, it is positive in 

the 1996–2019 period. In the latter period, the positive 

shift effect is driven by trade, transportation, and utilities 

and information. 

It follows from the analysis in this section that the main 

driver of the decrease in the importance of stock mar- 

ket firms is the decrease in employment of manufacturing 

rather than a change in the likelihood that an employee in 

manufacturing is employed by a stock market firm. The in- 

dustries that grow during the sample period are industries 

in which the likelihood that an employee works for a stock 
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Table 1 

Industry shift-share analysis for 1973–2019. 

Columns 1, 2, and 3 in Panel A tabulate the proportion of employment of all firms (private and public) for each super sector for 1973 and 2019, and the 

change from 1973 to 2019. Columns 4, 5, and 6 tabulate these proportions for public firms. Columns 7 and 8 tabulate the change in the percentage of the 

industry’s employment represented by public firms (Shift) and the change in the industry’s share of employment (Share) for each super sector for 1973 

and 2019. Panel B tabulates the same columns as in Panel A but instead uses employment adjusted for foreign activities (MNE-adjusted) of listed firms, 

based on the annual super sector average proportion of employment by foreign affiliates relative to employment of MNEs as reported by the Bureau of 

Economic Analysis (BEA) for years 1984–2018. Panel C tabulates the same columns as in Panel A, but instead uses the relative number of firms for each 

industry. Industries are organized in ten major categories based on two-digit SIC code ranges, following the BEA. 

Panel A: Change in the percentage of employment of listed firms represented by industry super sectors (NAICS) 

All firms Public firms Shift-share analysis 

Industries (NAICS Super sectors) 1973 2019 Change 1973 2019 Change Shift Share 

Nonfarm business sector 100 100 0 40.59 27.79 –12.81 3.70 –16.51 

Mining and logging 1.10 0.57 –0.53 64.23 55.80 –8.43 –0.07 –0.32 

Construction 6.61 5.84 –0.77 5.96 4.42 –1.54 –0.10 –0.04 

Manufacturing 29.48 10.00 –19.48 85.12 79.63 –5.49 –1.08 –16.04 

Trade, transportation, and utilities 24.31 21.59 –2.72 30.97 40.98 10.01 2.30 –0.98 

Information 3.39 2.23 –1.16 73.06 114.64 41.58 1.17 –1.09 

Financial activities 6.22 6.81 0.60 36.41 47.96 11.54 0.75 0.25 

Professional business services 9.19 16.61 7.41 9.36 11.32 1.96 0.25 0.77 

Education and health services 8.08 18.84 10.76 2.16 3.71 1.55 0.21 0.32 

Leisure and hospitality 8.47 12.92 4.45 11.32 14.75 3.43 0.37 0.58 

Other services 3.16 4.59 1.44 4.48 1.97 –2.50 –0.10 0.05 

Panel B: Change in the percentage of super sector MNE-adjusted employment of listed firms by industry super sectors 

All firms Public firms Shift-share analysis 

Industries (NAICS Super sectors) 1984 2018 Change 1984 2018 Change Shift Share 

Nonfarm business sector 100 100 0 30.65 22.02 –8.62 0.16 –8.79 

Mining and logging 1.29 0.57 –0.72 24.61 43.61 19.01 0.18 –0.25 

Construction 5.74 5.76 0.02 4.40 4.10 −0.31 –0.02 0.00 

Manufacturing 22.86 10.03 –12.83 68.66 57.67 –10.99 –1.81 –8.10 

Trade, transportation, and utilities 25.03 21.83 −3.21 27.49 32.46 4.98 1.17 –0.96 

Information 3.06 2.24 –0.82 72.86 87.45 14.59 0.39 –0.65 

Financial activities 7.08 6.79 –0.29 36.24 41.64 5.40 0.37 –0.11 

Professional business services 10.83 16.57 5.74 7.40 9.36 1.95 0.27 0.48 

Education and health services 10.47 18.69 8.22 5.66 3.61 –2.05 –0.30 0.38 

Leisure and hospitality 9.55 12.89 3.34 12.70 12.40 –0.30 –0.03 0.42 

Other services 4.06 4.61 0.55 2.26 1.08 –1.19 –0.05 0.01 

Panel C: Change in the Percentage of number of listed firms represented by major industry sectors (SIC) 

All firms Public firms Shift-share analysis 

Major Industries (SIC-based) 1977 2014 Change 1977 2014 Change Shift Share 

Nonfarm business sector 100 100 0 1.11 0.56 –0.55 –0.27 –0.27 

Agriculture, forestry, fishing 0.44 1.51 1.07 1.13 0.08 –1.05 –0.01 0.01 

Mining 1.08 0.66 −0.42 4.63 3.66 –0.96 –0.01 –0.02 

Construction 7.58 6.40 –1.18 0.22 0.13 –0.09 –0.01 0.00 

Manufacturing 20.74 9.89 –10.85 2.79 2.32 –0.47 –0.07 –0.28 

Transportation and public utilities 4.50 4.21 –0.29 2.17 1.01 –1.16 –0.05 0.00 

Wholesale trade 11.58 7.53 –4.04 0.39 0.21 –0.18 –0.02 –0.01 

Retail trade 22.92 23.19 0.27 0.39 0.15 –0.24 –0.06 0.00 

Finance, insurance, real estate 6.11 5.38 –0.73 2.31 2.03 –0.28 –0.02 –0.02 

Services 25.06 41.23 16.17 0.35 0.23 –0.11 –0.04 0.05 

 

 

 

 

 

 

 

market firm is low, so that their growth cannot offset the

impact of the decline of manufacturing on the economic

importance of stock market firms. 

5. How informative is a firm’s market capitalization for 

its contribution to the economy? 

In this section, we investigate whether a firm with

higher market capitalization contributes more to the

economy than a firm with a lower market capitalization.

We say that the stock market is more unrepresentative

if a firm’s market capitalization weight differs more from
17 
its economic contribution weight among listed firms. A 

firm’s economic contribution weight for this computation 

is its economic contribution among listed firms, namely 

its contribution relative to the total contribution of listed 

firms. Another way to put this is that the market is more 

unrepresentative if a firm’s relative market capitaliza- 

tion tells us less about that firm’s relative economic 

contribution among listed firms. 

For the purpose of the analysis, we construct a yearly 

unrepresentativeness measure ( U ). The measure is inspired 

by the active share measure used in the investment liter- 

ature ( Cremers and Petajisto, 2009 ). The active share mea- 
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sure assesses how much a portfolio departs from a bench-

mark by comparing portfolio weights to the weights of the

index. Another way to put this is that the active share

measure compares differences in portfolio weights of two

portfolios. The measure is computed yearly, but we omit

the time subscript in the following for simplicity. Here,

we compare how firms’ market capitalization weights dif-

fer from their direct economic contribution weights among

listed firms. This is equivalent to comparing two sets of

portfolio weights as is done with the active share measure

since both the market capitalization weights and the direct

economic contribution weights have to sum to one. 

Specifically, consider firm i , with a market capitalization

weight w i measured as the ratio of the market capitaliza-

tion of firm i to the sum of the market capitalizations of

all listed firms. Similarly, we can compute firm i ’s relative

contribution to the total employment ( E ) of all listed firms.

Here, employment is the reported global employment of

the listed firms. Let L i be the contribution to employment

of listed firms of firm i , which is the ratio of the global

employment of firm i divided by the global employment

of listed firms. For our purpose, however, the sign of the

difference in the weights is irrelevant. We are concerned

with the magnitude of the departure of the employment

weights of firms from their capitalization weights. Conse-

quently, we use the absolute value of the percentage ab-

solute differences. Our measure U ( E ) is therefore the em-

ployment unrepresentativeness of listed firms, measured as

the sum of the percentage absolute difference across all n

listed firms: 

 ( E ) = 

1 

2 

n ∑ 

i =1 

| w i − L i | × 100% . (6)

U ( E ) increases linearly with the average of the absolute

value of the percentage differences. With this approach,

the stock market is perfectly representative for employ-

ment if U ( E ) is zero. It is 0% if every firm’s percentage of

total market capitalization is the same as its percentage of

total employment of listed firms. If there were only two

firms, the market capitalization weight of one firm were

0.375 and its employment weight were 0.625, U ( E ) would

be 25%. The highest value U ( E ) can take is 100%. We con-

struct a similar measure for value added, which we denote

as U ( VA ). 

Fig. 5 shows the evolution of the unrepresentativeness

measures over time for employment and the fitted linear

time trend. Panel A shows the employment unrepresen-

tativeness for industrial firms on the left and for all pub-

lic firms on the right. Both unrepresentativeness measures

have their lowest value in the early 1980s and their high-

est value in 1999. The lowest values for U ( E ) are 36.3%

for industrial firms and 34.9% for all listed firms in 1984

and the highest values are 57.2% and 53.8%, respectively, in

1999. This measure shows how disconnected firm valua-

tions are from their employment contributions at the peak

of the so-called Internet bubble. The U ( E ) at the end of our

sample period is the highest except for the years surround-

ing 20 0 0. For both measures, the level of the unrepresen-

tativeness is higher when we exclude financial firms. The

two bottom graphs in Panel A of Fig. 5 show the results
18 
for MNE-adjusted employment for the period 1984–2018, 

which yield similar results. 

In Panel A of Table 2 , we show the slope coefficient of 

the linear trend line estimation for the unrepresentative- 

ness measures for industrial firms only and for all pub- 

lic firms, including financials. We find that the trend line 

is significantly positive for the employment unrepresenta- 

tiveness measures. Since the values for 1999–20 0 0 are rel- 

atively large, we also estimate the trend line without 1999 

and 20 0 0. Without these observations, the trend has more 

explanatory power. We also estimate a non-parametric 

Kendall’s τ b correlation coefficient between the year and 

the unrepresentativeness measure. This non-parametric 

correlation is significant and corroborates the positive 

trend. We repeat the analysis for the MNE-adjusted mea- 

sure of employment unrepresentativeness and report the 

results in Panel B of Table 2 . The results are very similar 

to those reported in Panel A, with steeper slopes reported 

from the parametric estimation and less steep slopes for 

the non-parametric estimation; but. in all cases, the esti- 

mates are significant at least at the 1% probability level. 

We then turn to the evolution of the unrepresenta- 

tiveness measures for value added reported in Panel B of 

Fig. 5 . The top two graphs show the results for global value 

added (i.e., unadjusted for foreign activities) and the bot- 

tom two graphs show the results for MNE-adjusted un- 

representativeness of value added for both industrial (left 

side) and all public (right side) listed firms. We show re- 

sults for four alternative measures of value added in Fig. 

IA-3. The results are similar in that each measure shows 

a positive trend in value added unrepresentativeness con- 

sistent with the results based on our main measure. We 

find a w-shaped pattern similar to the one we find for 

employment, with unrepresentativeness being the lowest 

in the early 1980s and highest in 20 0 0. However, whereas 

employment unrepresentativeness is higher in 2019 than 

in the 1970s, this is not the case with the measures for 

value added even though the unrepresentativeness mea- 

sure in 2019 is elevated. With value added, unrepresen- 

tativeness is lower in 2019 than the highest value in the 

1970s by 3.8 percentage points for industrial firms and 7.3 

percentage points for all public firms. We provide the es- 

timated trends for the unrepresentativeness measures for 

global and MNE-adjusted value added in Panels C and D 

of Table 2 . For global value added there are no significant 

trends for the parametric estimation for either industrial 

firms or for all listed firm, but the non-parametric cor- 

relations are positive and significant for industrial firms. 

For the MNE-adjusted value added the parametric trends 

are significant when we exclude the years 1999–2001 from 

the sample and the non-parametric correlations are posi- 

tive and significant for both industrial and all public firm 

specifications. 

All the results discussed so far in this section are 

obtained using only listed firms. They tell us how well 

market capitalization shares represent economic contribu- 

tion shares for listed firms. These results do not capture 

the extent to which the stock market has become more 

unrepresentative because the overall economic contribu- 

tion of listed firms to the U.S. economy has fallen. An 

alternative unrepresentativeness measure that accounts for 
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Fig. 5. Evolution of employment and value added unrepresentativeness. The dots in Panel A plot the evolution of the employment and MNE-adjusted 

employment unrepresentativeness measure, U ( E ), for industrial firms (left) and public firms (right) for 1973–2019 and 1984–2018. The dots in Panel B 

plot the evolution of the value added and MNE-adjusted unrepresentativeness measure, U ( VA ), for industrial firms (left) and all public firms (right) for 

1973–2019 and 1984–2018. Listed firms’ employment and value added data are from Compustat and include foreign activities by multinational firms (top 

graphs). MNE-adjusted values (bottom graphs) are adjusted for foreign activities by multinational firms (MNE-adj.). U.S. nonfarm employment and super 

sector definitions are from the Bureau of Labor Statistics. The data on MNE and foreign affiliates are from the Bureau of Economic Analysis, exclude banks, 

and are available from 1982 to 2018. U ( E ) and U ( VA ) are defined as the average percentage absolute difference between a firm’s market capitalization 

weight and, respectively, its employment and value added weight across all listed firms as formulated in Eq. (6) . The straight line represents the fitted 

linear time trend. Public firms are industrial firms plus financial firms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 17 ∼
the size of the economic contribution of listed firms to

the U.S. economy can be constructed by multiplying the

unrepresentativeness measures presented in this section

by the ratio of the economic contribution of listed firms to

the U.S. economy. With this measure, unrepresentativeness

increases more during our sample period than with the

measures presented in this section. We show results for

the scaled unemployment (Panel A) and value added

(Panel B) unrepresentativeness measures in Fig. IA-4. 

It is striking that unrepresentativeness is high when

valuations are especially high, namely around 20 0 0 and at

the end of the sample period. Such an outcome is not pos-

sible if all valuations increase proportionately, but it is the

expected outcome of an increase in valuations that favors

a subset of firms. Shiller (20 0 0) introduces the cyclically

adjusted price/earnings ratio (CAPE) as a measure of valu-

ation. Specifically, CAPE measures the price-earnings ratio
19 
in which the price is the S&P 500 index and the earnings 

component is the ten-year moving average of inflation- 

adjusted earnings. With this measure, stocks are most ex- 

pensive during the sample period in 20 0 0 and 2019 and 

least expensive in 1981. On his website, Professor Shiller 

publishes the original version of CAPE and an updated ver- 

sion that accounts for the increased prevalence of repur- 

chases over dividends in more recent times. 17 We denote 

the former measure by CAPE 1 and the latter by CAPE 2 . 

Note that CAPE 2 has data available only until 2018, instead 

of 2019, as is the case for CAPE 1 . 

We use the CAPE ratios as a measure of valuation and 

estimate regressions of the employment unrepresentative- 

ness indexes on a constant, CAPE, and CAPE squared start- 
http://www.econ.yale.edu/ shiller/data.htm 

http://www.econ.yale.edu/~shiller/data.htm
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Fig. 5. Continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ing in 1973. We report the results in Table 3 in Panel A.

Models (1) to (4) show results for U ( E ) for the sample of

industrial firms and models (5) to (8) show results for the

whole sample. In the regressions, whether we use CAPE 1
or CAPE 2 , the coefficient is always positive and significant.

The coefficients on the squared values of CAPE 1 and CAPE 2
are never significant. To assess economic significance, note

that an increase of one standard deviation in CAPE 1 in

model (1) of Table 3 , Panel A, corresponding to an increase

of CAPE 1 of 44.15% relative to its mean of 20.70%, is associ-

ated with an increase in employment unrepresentativeness

of 9.58% relative to its mean of 45.41%. To help visualize

the relation, we plot unrepresentativeness for employment

against the CAPE index for each of the regression specifica-

tions from Table 3 in Panel A of Fig. 6 . Overall, the results

show a strong relationship between CAPE and employment

unrepresentativeness. 

In Table 3 , Panel B, we present the results for the re-

gressions using the measures of unrepresentativeness for

value added, U ( VA ), as the dependent variable. When CAPE

enters the regression only linearly, it has a positive signif-

icant coefficient. When CAPE enters linearly and quadratic

ally, the linear term has a significant negative coefficient
20 
and the quadratic term has a positive significant coef- 

ficient. An increase of one standard deviation in CAPE 1 
in model (1) of Panel B of Table 3 is associated with 

an increase in unrepresentativeness of 10.46%. In Panel B 

of Fig. 6 , we plot unrepresentativeness for value added 

against the CAPE index and show the fitted values for 

the linear and quadratic specifications from Panel B of 

Table 3 . The results show that, compared to employment, 

the relation is somewhat weaker and less linear between 

CAPE and unrepresentativeness of value added, but still 

noticeable. 

In Table IA-2 and Fig. IA-5, we show the results for 

Table 3 and Fig. 6 using the MNE-adjusted employment 

and value-added numbers. Since the MNE-adjusted num- 

bers assume the same adjustment factor across firms, it 

is perhaps not surprising that the results with the MNE- 

adjusted numbers are quite similar to those for which we 

use global employment or value added for listed firms. 

An alternative approach to understanding how market 

capitalizations relate to employment and value added is to 

assess how useful employment and value added are to ex- 

plaining the cross-sectional variation in market capitaliza- 

tions. For example, if firm capitalizations were a constant 
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Table 2 

Trend analysis for unrepresentativeness measures. 

In Panel A (B), columns 3, 4, and 5 tabulate the slope coefficients, p -values, and adjusted R -squares for a linear fit estimation of the time trend of em- 

ployment (MNE-adjusted) unrepresentativeness. Columns 6 and 7 tabulate the Kendall Tau correlation coefficient and p -value. Panel C (D) repeats these for 

value added (MNE-adjusted) unrepresentativeness. MNE-adjusted measures adjust for foreign activities of listed firms with reported foreign income based 

on the annual average proportion of employment by foreign affiliates relative to employment of MNEs reported by the Bureau of Economic Analysis. MNE- 

adjusted values cover 1984–2018 and unadjusted values cover 1973–2019. Unrepresentativeness is defined in Eq. (6) . ∗ , ∗∗ , ∗∗∗ denote statistical significance 

at the 10, 5, and 1% level. Public firms are industrial firms plus financial firms. 

Panel A: Employment unrepresentativeness U ( E ) 

Parametric Non-parametric 

Exclude Slope Kendall Tau 

Sample 1999–2001 coefficient p -value Adj- R 2 correlation p -value 

Industrial firms No 0.284 ∗∗∗ < 0.001 0.536 0.545 ∗∗∗ < 0.001 

Industrial firms Yes 0.273 ∗∗∗ < 0.001 0.616 0.598 ∗∗∗ < 0.001 

Public firms No 0.255 ∗∗∗ < 0.001 0.516 0.504 ∗∗∗ < 0.001 

Public firms Yes 0.246 ∗∗∗ < 0.001 0.589 0.550 ∗∗∗ < 0.001 

Panel B: Employment unrepresentativeness U ( E ) - MNE adjusted 

Parametric Non-parametric 

Exclude Slope Kendall Tau 

Sample 1999–2001 coefficient p -value Adj- R 2 correlation p -value 

Industrial firms No 0.386 ∗∗∗ < 0.001 0.555 0.563 ∗∗∗ < 0.001 

Industrial firms Yes 0.395 ∗∗∗ < 0.001 0.749 0.694 ∗∗∗ < 0.001 

Public firms No 0.331 ∗∗∗ < 0.001 0.516 0.496 ∗∗∗ < 0.001 

Public firms Yes 0.395 ∗∗∗ < 0.001 0.749 0.613 ∗∗∗ < 0.001 

Panel C: Value added unrepresentativeness U ( V ) 

Parametric Non-parametric 

Exclude Slope Kendall Tau 

Sample 1999–2001 coefficient p -value Adj- R 2 correlation p -value 

Industrial firms No 0.079 0.133 0.028 0.201 ∗∗ 0.047 

Industrial firms Yes 0.062 0.118 0.035 0.207 ∗∗ 0.047 

Public firms No 0.040 0.372 −0.004 0.136 0.178 

Public firms Yes 0.025 0.448 −0.010 0.133 0.203 

Panel D: Value added unrepresentativeness U ( V ) - MNE adjusted 

Parametric Non-parametric 

Exclude Slope Kendall Tau 

Sample 1999–2001 coefficient p -value Adj- R 2 correlation p -value 

Industrial firms No 0.116 0.189 0.023 0.224 ∗∗ 0.040 

Industrial firms Yes 0.130 ∗∗ 0.030 0.119 0.310 ∗∗∗ 0.013 

Public firms No 0.097 0.180 0.025 0.230 ∗ 0.052 

Public firms Yes 0.108 ∗∗ 0.020 0.139 0.294 ∗∗ 0.018 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

times employment for all firms, then we would know a

firm’s market capitalization if we knew its employment.

In this case, a regression of firm capitalization on firm

employment would have an R 2 statistic of 1. In contrast

to our unrepresentativeness measure, such a regression

will be much more affected by the largest firms. We

estimate yearly cross-sectional regressions of firm market

capitalization on global employment of listed firms and,

similarly, of market capitalization on global value added.

Fig. 7 , Panel A, plots the time series of the R 2 statistic

from the (MNE-adjusted) employment regressions. We see

a dramatic decrease in how well the cross-sectional varia-

tion in employment explains the variation in firm market

capitalization. The ability of employment to predict market

capitalization is at its lowest at the end of the sample

period and at its highest in the 1970s and 1980s. The R 2
21 
statistic exceeds 50% several years in the 1970s and during 

the first half of the 1980s, so that employment variation 

across firms could explain more than half of the variation 

in market capitalization across firms. At the end of the 

sample period, the R 2 statistic has declined to just 15%. 

The result for the R 2 statistic tells us that most of the 

variation in market capitalization is due to factors other 

than a firm’s employment. It does not tell us how the 

market capitalization weights of two listed firms differ 

when their global employment weights among listed firms 

differ. We estimate a regression of market capitalization 

weights on global employment weights among listed firms. 

We show the results in Fig. IA-6. The coefficient on the 

employment weight falls from roughly 1 at the beginning 

of the sample period to about 0.4 in the 2010s and the 

R 2 falls from roughly 50% in the 1970s to less than 20% in 
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Table 3 

Time-series regression of employment unrepresentativeness on Shiller (CAPE) index. 

The table reports coefficients and p-values in parentheses for robust OLS regressions. In Panel A, the dependent variable is the measure for employment un- 

representativeness, U (E). Models (1) and (4) are estimated on industrial firms and models (5) and (8) for all listed (public) firms. In Panel B, the dependent 

variable is the measure for value added unrepresentativeness, U (VA). The independent variables are the Shiller (20 0 0) cyclically adjusted price/earnings 

ratio (CAPE 1 ) and an updated version (CAPE 2 ) from 2018. Each even-numbered specification includes squared terms of the relevant index. ∗ , ∗∗ , and ∗∗∗

denotes statistical significance at the 10, 5, and 1% level. Public firms are industrial firms plus financial firms. 

Panel A: Unemployment unrepresentativeness U ( E ) 

Industrial firms Public firms 

(1) (2) (3) (4) (5) (6) (7) (8) 

CAPE 1 0.476 ∗∗∗ 0.536 ∗∗∗ 0.428 ∗∗∗ 0.488 ∗∗∗

(0.000) (0.006) (0.000) (0.009) 

(CAPE 1 ) 
2 –0.001 –0.001 

(0.712) (0.705) 

CAPE 2 0.432 ∗∗∗ 0.421 ∗∗ 0.388 ∗∗∗ 0.392 ∗∗

(0.000) (0.040) (0.000) (0.046) 

(CAPE 2 ) 
2 0.000 –0.000 

(0.952) (0.982) 

Intercept 35.559 ∗∗∗ 35.001 ∗∗∗ 35.199 ∗∗∗ 35.314 ∗∗∗ 35.211 ∗∗∗ 34.660 ∗∗∗ 34.919 ∗∗∗ 34.878 ∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

N 47 47 46 46 47 47 46 46 

Adjusted- R 2 0.681 0.681 0.631 0.631 0.658 0.659 0.601 0.601 

Panel B: Value added unrepresentativeness U ( VA ) 

Industrial firms Public firms 

(1) (2) (3) (4) (5) (6) (7) (8) 

CAPE 1 0.343 ∗∗∗ –0.477 ∗∗ 0.244 ∗∗∗ –0.536 ∗∗∗

(0.000) (0.017) (0.002) (0.003) 

(CAPE 1 ) 
2 0.018 ∗∗∗ 0.017 ∗∗∗

(0.000) (0.000) 

CAPE 2 0.315 ∗∗∗ –0.543 ∗∗∗ 0.223 ∗∗∗ –0.588 ∗∗∗

(0.000) (0.009) (0.004) (0.002) 

(CAPE 2 ) 
2 0.017 ∗∗∗ 0.016 ∗∗∗

(0.000) (0.000) 

Intercept 22.840 ∗∗∗ 30.456 ∗∗∗ 22.515 ∗∗∗ 31.782 ∗∗∗ 23.932 ∗∗∗ 31.173 ∗∗∗ 23.716 ∗∗∗ 32.480 ∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

N 47 47 46 46 47 47 46 46 

Adjusted- R 2 0.409 0.536 0.377 0.514 0.295 0.458 0.268 0.443 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the 2010s. In other words, an increase in the employment

share is associated with a much smaller increase in market

capitalization share at the end of the sample period than

early in the sample period. These results tell us that

changes in the global employment share explain changes

in market capitalization shares much less at the end of the

sample period than at the beginning. 

In Panel B of Fig. 7 , we plot the R 2 statistic for yearly

regressions of market capitalization on value added (MNE-

adjusted). The time-series plot of the R 2 statistic for regres-

sions of market capitalization on value added looks quite

different from the plot of the R 2 statistics for regressions of

market capitalization on employment. With employment,

the R 2 statistic mostly falls throughout the sample period.

With value added, the R 

2 statistic follows an inverted w

pattern, where it increases initially, then falls to reach its

lowest value shortly before 20 0 0. From there it increases

again to reach values as high as its highest values before

20 0 0, and then, finally, falls sharply in the 2010s. However,

from Fig. 7 , it is obvious that variation in value added ex-

plains much more of the variation in market capitalization
22 
than variation in employment does. In some years, value 

added explains more than 70% of the variation in market 

capitalization. The lowest R 2 statistic for Value Added is 

slightly more than 38%. 

6. Have stock market superstars become more 

important for the economy? 

Superstar firms are drawing much attention. In this 

section, we evaluate how the importance of stock market 

superstars for the economy has changed over time. We 

first discuss how the highest market capitalization firms 

contribute to the economy over time. We then turn to 

results at the industry level, for which we define superstar 

firms as the top three firms based on market capitalization. 

We start with an investigation of how much the largest 

market capitalization firms contribute each year to the 

economy and whether that contribution has changed over 

time. We show results for consolidated numbers. As dis- 

cussed earlier, there are issues with the data before 1973. 

In particular, a much larger proportion of listed firms is 

missing employment data. Nevertheless, for some analyses, 
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Fig. 6. Relation between unrepresentativeness and CAPE. Each graph plots the relation between yearly CAPE (CAPE 1 on the left and CAPE 2 on the right) 

and measures of employment (Panel A) and value added (Panel B) unrepresentativeness following the specifications from Table 3 . The solid (dashed) line 

shows the fitted values from the linear (quadratic) estimations from Table 3 . CAPE 1 (graphs on the left side) and CAPE 2 (graphs on the right side) are the 

Shiller (20 0 0) cyclically adjusted price/earnings ratio and an alternative version from 2018. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the data available for the years before 1973 can be used,

and we do so. In particular, we can identify the firms with

top market capitalization each year since 1950. 18 

Using data starting in 1950, it is striking how few dis-

tinct firms have been the most highly capitalized firms in

the stock market. Fig. 8 shows the top three most highly

capitalized firms since 1950 for every year. From 1950 to

2019, only seven distinct firms are the most highly capi-

talized firms. Starting with 1950, AT&T is the top firm for

16 years. In the 1950s, GM is the top capitalized firm for

three years and AT&T is the top firm for the other years.

AT&T is the top firm every year from 1957 to 1966. From

1967 to 1990, IBM is the top firm except for two years

when AT&T is the top firm and one year when Exxon Mo-

bil is the top firm. GE is then the top firm for a total of ten
18 With our data, we can identify the top market capitalization firm us- 

ing data from CRSP or Compustat. These two sources always agree on the 

most highly capitalized firm. In five years, one firm within the top three 

firms differs between Compustat and CRSP. We report the results based 

on CRSP, but arrive at similar overall conclusions based on market capi- 

talization using year-end prices from Compustat. 

23 
years, but during the GE period, Microsoft is the top firm 

for three years. The GE period is followed by Exxon Mo- 

bil being the top firm for seven consecutive years. During 

most recent years in our sample period, Apple is the firm 

with the highest market capitalization, but in one year it is 

replaced at the top by Microsoft. 

Fig. 9 plots the market capitalization of the largest mar- 

ket capitalization firm for each year since 1950, where the 

market capitalization is calculated in 2019 constant dollars 

from the year-end price times the number of shares out- 

standing on CRSP. Since the 1950s, the market capitaliza- 

tion of the firm with the top market capitalization in 2019 

dollars has increased dramatically. The market capitaliza- 

tion of the top firm is fairly stable from the 1960s to the 

middle of the 1990s. However, as can be seen in Fig. 9 , it 

explodes in the second half of the 1990s. After the collapse 

of the internet bubble, the market capitalization of the top 

firm does not fall back to its previous level. Instead, after 

having increased by roughly a factor of five from 1995, it 

stays between two and three times its 1995 value until the 

mid-2010s, when it explodes again. As a result, the mar- 

ket capitalization of the largest market capitalization firm 
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Fig. 6. Continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in 2019, Apple, is more than six times in constant dollars

the market capitalization of the largest market capitaliza-

tion firm in 1995. In contrast, the market capitalization of

the largest firm in 1995 is roughly at the average of the

market capitalization of the top firm from 1960 to 1995.

From 1960 to 1995, the market capitalization of the largest

firm never exceeds the market capitalization of the largest

market capitalization firm in 1995 by more than 50% and

is never noticeably lower. 

It would be reasonable to infer from our discussion of

the level of the market capitalization of the largest mar-

ket capitalization firm that the firm with the largest mar-

ket capitalization represents a much higher fraction of the

market after 1995 than before. In Fig. 10 , we plot the mar-

ket value of the top one, three, five, and ten firms as a per-

centage of the stock market capitalization each year. It is

clear that, in the 20 0 0s, the top market capitalization firms

together represent a relatively low but recently increasing

proportion of the total stock market capitalization, when

compared to the earlier years in the sample. This can be

explained through the sharp increase in the market capi-

talization of the overall market in the second half of the

1990s. Table 4 shows that the fraction of the market repre-

sented by the largest firm reaches a peak of 12.6% in 1960
24 
and drops after that, though not monotonically, to reach 

a minimum in 1992 of 1.9%. After 1992, the market share 

of the firm with the largest market capitalization is always 

higher. In 2019, however, that market share is higher than 

at any time since 1984, yet only slightly higher than in 

20 0 0. 

How does the contribution of the top market capital- 

ization firm to employment evolve? For 1953, GM is the 

top firm in market capitalization. It employs globally 1.39% 

of private nonfarm payroll employment. In 2019, Apple’s 

global employment is equal to 0.11% of nonfarm payroll 

employment (or less than one-twelfth GM’s employment 

contribution in 1953). There are even fewer firms that are 

top employers from 1973 to 2019 than there are firms that 

have the highest market capitalization. Only three firms 

have the largest number of employees from 1950 to 2019: 

AT&T, General Motors, and Walmart. As discussed earlier, 

AT&T and GM are the only firms with the highest market 

capitalization from 1950 until the late 1960s. This means 

that the firms that are the most highly capitalized in those 

years are also those with the highest employment. In the 

20 0 0s, none of the firms that are among the top three 

market capitalization firms are among the top three em- 

ployers except for Walmart, which is among the top three 
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Fig. 7. Evolution of R -squared statistics. The graphs plot R -squared statistics from yearly cross-sectional regressions of the firm’s market capitalization on a 

constant and a single independent variable for 1973–2019. In Panel A, the independent variable is the firm’s employment. In Panel B, the dependent variable 

is Value Added for the firm. Public firms are industrial firms plus financial firms. Listed firms’ employment and value added data are from Compustat and 

include foreign activities by multinational firms (top graphs). MNE-adjusted values (dashed plots) are adjusted for foreign activities by multinational firms 

(MNE-adj.) and reported from 1984 to 2018. 
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Fig. 8. Top one, two and three market capitalization firms over time. The graph plots the firms with the largest (#1), second largest (#2), and third largest 

(#3) market capitalization for each of the sample years (1950–2019). The market capitalization of a firm is measured by the number of shares times the 

year-end stock price from CRSP. 

Fig. 9. Market capitalization of the highest market capitalization firm over time. The graph plots the market capitalization for the largest market capital- 

ization firms each year in billions of dollars (2019 CPI adjusted). The market capitalization is measured as the number of shares times the year-end stock 

price from CRSP for the sample period 1950–2019. 
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Table 4 

Top market capitalization firm, employment rank, and value added rank from 1950 to 2019. 

Columns 1 and 2 list the sample year and name of the largest (top one) market capitalization firms in the sample. Columns 3 and 4 tabulate for each 

year the market capitalization in millions of 2019 CPI-adjusted dollars and as a percentage of the overall market capitalization. Columns 5 and 6 tabulate 

employment and value added ranking relative to the overall market. Value added data have been collected back to 1973. 

Market capitalization Employment Value added 

Year Name $ (million 2019) % rank rank 

1950 AT&T CORP 45,844.20 9.639 1 . 

1951 AT&T CORP 50,975.58 8.915 1 . 

1952 AT&T CORP 59,717.28 9.734 1 . 

1953 AT&T CORP 62,983.08 10.475 1 . 

1954 GENERAL MOTORS CO 81,400.77 9.661 2 . 

1955 GENERAL MOTORS CO 121,817.03 11.115 2 . 

1956 GENERAL MOTORS CO 114,749.06 9.366 2 . 

1957 AT&T CORP 98,535.86 9.456 1 . 

1958 AT&T CORP 140,437.03 9.791 1 . 

1959 AT&T CORP 149,888.73 9.457 1 . 

1960 AT&T CORP 206,843.73 12.598 2 . 

1961 AT&T CORP 274,649.47 11.628 1 . 

1962 AT&T CORP 239,514.46 9.332 2 . 

1963 AT&T CORP 284,767.18 9.504 2 . 

1964 AT&T CORP 294,081.84 8.478 2 . 

1965 AT&T CORP 261,285.00 6.709 2 . 

1966 AT&T CORP 233,419.05 6.702 2 . 

1967 INTL BUSINESS MACHINES CORP 269,353.75 6.463 7 . 

1968 INTL BUSINESS MACHINES CORP 261,467.36 5.653 7 . 

1969 INTL BUSINESS MACHINES CORP 288,796.16 7.093 7 . 

1970 INTL BUSINESS MACHINES CORP 238,686.83 6.133 7 . 

1971 INTL BUSINESS MACHINES CORP 244,311.27 5.699 7 . 

1972 INTL BUSINESS MACHINES CORP 285,678.94 5.275 7 . 

1973 INTL BUSINESS MACHINES CORP 206,354.25 4.742 7 5 

1974 AT&T CORP 129,557.21 4.724 1 1 

1975 INTL BUSINESS MACHINES CORP 158,216.70 4.933 6 4 

1976 INTL BUSINESS MACHINES CORP 188,737.61 4.908 6 5 

1977 INTL BUSINESS MACHINES CORP 170,185.31 4.966 7 5 

1978 INTL BUSINESS MACHINES CORP 170,692.63 5.22 7 5 

1979 INTL BUSINESS MACHINES CORP 132,319.21 3.876 7 5 

1980 INTL BUSINESS MACHINES CORP 122,965.32 3.189 6 4 

1981 AT&T CORP 134,706.91 4.095 1 1 

1982 INTL BUSINESS MACHINES CORP 153,636.16 4.338 6 3 

1983 INTL BUSINESS MACHINES CORP 191,283.24 4.53 5 2 

1984 INTL BUSINESS MACHINES CORP 185,651.89 4.591 3 2 

1985 INTL BUSINESS MACHINES CORP 227,200.27 4.813 3 2 

1986 INTL BUSINESS MACHINES CORP 169,636.33 3.181 3 3 

1987 INTL BUSINESS MACHINES CORP 157,146.02 3.061 3 3 

1988 INTL BUSINESS MACHINES CORP 155,982.36 2.946 3 3 

1989 EXXON MOBIL CORP 129,049.32 2.114 34.5 5 

1990 INTL BUSINESS MACHINES CORP 126,243.78 2.361 3 4 

1991 EXXON MOBIL CORP 142,029.93 2.136 38 6 

1992 EXXON MOBIL CORP 138,301.12 1.893 40.5 7 

1993 GENERAL ELECTRIC CO 158,289.02 1.941 9 3 

1994 GENERAL ELECTRIC CO 150,439.70 1.889 9 3 

1995 GENERAL ELECTRIC CO 201,774.48 1.971 10 3 

1996 GENERAL ELECTRIC CO 265,298.73 2.179 9 3 

1997 GENERAL ELECTRIC CO 382,572.24 2.483 6 3 

1998 MICROSOFT CORP 537,374.92 2.934 250 42 

1999 MICROSOFT CORP 924,622.43 4.075 219 32 

20 0 0 GENERAL ELECTRIC CO 705,332.85 3.357 8 3 

2001 GENERAL ELECTRIC CO 574,790.44 3.214 8.5 2 

2002 MICROSOFT CORP 393,187.90 2.768 139 27 

2003 GENERAL ELECTRIC CO 432,280.08 2.483 8 1 

2004 GENERAL ELECTRIC CO 522,341.16 2.734 8 1 

2005 GENERAL ELECTRIC CO 484,879.66 2.505 7 2 

2006 EXXON MOBIL CORP 566,882.26 2.735 71 2 

2007 EXXON MOBIL CORP 631,401.54 3.085 71 5 

2008 EXXON MOBIL CORP 482,263.74 3.901 69 1 

2009 EXXON MOBIL CORP 384,644.49 2.624 65 10 

2010 EXXON MOBIL CORP 432,276.95 2.534 71 4 

2011 EXXON MOBIL CORP 461,911.22 2.826 74 3 

2012 APPLE INC 556,499.42 3.14 79 6 

2013 APPLE INC 549,459.39 2.422 73 7 

2014 APPLE INC 694,743.61 2.806 69 4 

2015 APPLE INC 629,661.48 2.64 60.5 1 

2016 APPLE INC 648,796.40 2.567 52 2 

2017 APPLE INC 898,113.61 3.13 51 2 

2018 MICROSOFT CORP 794,658.07 3.135 47 9 

2019 APPLE INC 1,304,764.74 4.223 40 3 

27 



F.P. Schlingemann and R.M. Stulz Journal of Financial Economics xxx (xxxx) xxx 

ARTICLE IN PRESS 

JID: FINEC [m3Gdc; September 24, 2021;10:4 ] 

Fig. 10. Evolution of the percent U.S. market capitalization of the top one, three, five, and ten market capitalization firms. The graph plots the market 

capitalization of top one, three, five, and ten firms as a percentage of the market capitalization of all listed firms (1950–2019). The market capitalization of 

a firm is measured by the number of shares times the year-end stock price from CRSP. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

market capitalization firms for five years, and Amazon,

which is among the top three market capitalization firms

for three years. Amazon is the second firm in terms of em-

ployment in the last three years of our sample period. Not

surprisingly, when a large employer enters or exits the top

three market capitalization firms, it leads to large changes

in the employment of the top three firms. However, the

number of employees of the firm with the top stock mar-

ket share or of the top three stock market share firms was

much higher before the 1980s than recently. The last time

the top employer is also the most highly capitalized firm is

in the 1960s. This obviously would change if Amazon be-

came the top market capitalization firm. 

We also compute the share of the global employment

of the top capitalization firms as a percentage of nonfarm

payroll employment. In Fig. IA-7, we also show how global

employment of these top one, three, five, and ten listed

firms relative to domestic employment evolves over time.

The discontinuous nature of these plots derives from firms

with different employee numbers moving in and out of

these categories. For the top market capitalization firm,

that share is never as consistently low as it is after the

Global Financial Crisis (GFC) of 2008. The share of em-

ployment of the top three market capitalization firms has

never been as low as it is in the 2010s before Amazon

became one of the top three firms in market capitaliza-

tion. However, even with Amazon, the top three firms in

market capitalization employ a smaller fraction of the non-

farm payroll employment than at any time before the late

1980s. When we turn to the top ten market capitaliza-

tion firms, the picture is a bit different, as the global em-
28 
ployment by these firms as a percentage of nonfarm pay- 

roll employment rebounds in the 20 0 0s. As is quite obvi- 

ous, changes in the firms with top market capitalization 

can have large impacts on the percentage of nonfarm pay- 

roll employment represented by the global employment of 

these firms. Nevertheless, the one constant result is that 

the percentage of nonfarm employment represented by the 

top market capitalization firms is higher before 1980 than 

in the 20 0 0s. Note that a limitation of these results is that 

they use global employment instead of domestic employ- 

ment. Therefore, they represent an upper bound on the 

contribution of these firms to U.S. domestic employment. 

As discussed already, employment estimates do not re- 

quire approximations, but value added estimates do. Con- 

sequently, the value added estimates have to be inter- 

preted cautiously. In 1953, GM’s global value added is 1.2% 

of GDP. In contrast, Apple’s global value added is 0.42% 

of GDP in 2019. We also estimate the value added of the 

top market capitalization firm and of the top three market 

capitalization firms since 1973. For the top three firms, as 

well as for the top firm, the contribution to GDP is much 

lower since the 1980s than before, but the contribution in 

2019 is not abnormally low. The contribution to GDP of the 

top firm and of the top three firms reaches a minimum in 

the second half of the 1990s. Table 4 also reports the rank 

of the top market capitalization firm in employment and 

value added since 1973 among listed firms. It is notable 

that the top market capitalization firm is always in the top 

ten value-added firms except for three years, during which 

Microsoft is ranked 42 nd , 32 nd , and 27 th in 1998, 1999, and 

2002, respectively. In 2018, Microsoft again had the largest 
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Fig. 11. Evolution of the percent of total market capitalization of the top three firms by market capitalization. The graph plots the aggregate market 

capitalization of top three firms in market capitalization for each Fama-French 48 industry as a percentage of the market capitalization of all listed firms 

(1973–2019). The market capitalization of a firm is measured by the number of shares times the year-end stock price from CRSP. 

Fig. 12. Evolution of the aggregate employment of the top three firms in market capitalization for each FF48 industry classification. The graph plots the 

aggregate employment of the top three firms in market capitalization for each Fama-French 48 industry classification as a percentage of the total U.S. 

nonfarm employment (1973–2019). The market capitalization of a firm is measured by the number of shares times the year-end stock price from CRSP. 
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market capitalization with the ninth highest value added.

In contrast, the top market capitalization firm is always

in the top ten employment firms until 1988, but not af-

terwards. Specifically, the average employment rank from

1950 to 1988 is 3.64. Since 1988, the average employment

rank is 54.81. GE in 2005 is the most recent firm to have

the top market capitalization and be in the top ten firms in

terms of employment. In 2019, Apple had the 40 th highest

employment level. In contrast, GM in 1953 has the second

highest employment level. The firm most frequently with

the top market capitalization in the 1950s, AT&T, is always

the top employer during these years. 

Fig. 11 shows the yearly percentage of aggregate mar-

ket capitalization represented by the top three market cap-

italization firms in each of the Fama and French 48 indus-

tries. We see that the market capitalization of the top three

firms by industry is high as a fraction of aggregate market

capitalization at the beginning of the sample period and

then is high at the end of the sample period. This fraction

is much higher in the 20 0 0s than in the 1980s and 1990s.

This heightened importance of industry superstar firms in

the stock market in the 20 0 0s is consistent with the nar-

rative that these firms have become more important in the

20 0 0s. However, whereas industry superstar firms repre-

sent a greater percentage of the stock market in the 20 0 0s

than at any time except in the early 1970s, the same is

not true for the employment of these firms or their value

added. Fig. 12 shows the global employment of industry

superstars as a percentage of total U.S. nonfarm payroll

employment. For industrial firms, the percentage of non-

farm payroll employment at the end of our sample period

is more than a third less than at the start of the sample

period. To save space, we show the results for value added

as a percentage of GDP for industry superstars in Fig. IA-8.

Finally, we also evaluate the importance of industry stock

market superstars using the top three firms by sales in the

Fama and French 48 industries and report the results for

employment and value added in Panels A and B of Fig.

IA-9. The conclusions are the same. Though industry su-

perstars have become more important in the stock market,

they are less important in the economy. 

7. Conclusion 

In this paper, we examine how domestic listed firms

contribute to the economy over time and how their market

capitalization is related to their contribution to the econ-

omy. We find that stock market firms as a group contribute

less to employment and to GDP than in the 1970s. The de-

crease in the contribution of listed firms to the economy

comes in two waves. First, in the 1970s and early 1980s,

the contribution of listed firm’s falls when we measure it

by consolidated numbers that include international activ-

ities. The contribution of listed firms using these consoli-

dated numbers does not fall much subsequently. However,

when we adjust the consolidated numbers so that we cap-

ture only the purely domestic contribution of listed firms,

we find that there is a second wave in the decrease in the

contribution of listed firms to the economy in the 20 0 0s.

This second wave is due to a switch in economic activ-

ity of manufacturing firms towards foreign affiliates. The
30 
decrease in the economic contribution of listed firms is 

large as it exceeds ten percentage points for employment 

and seven percentage points for value added for industrial 

firms. 

Our estimates of the contribution of listed firms to em- 

ployment and GDP come with some important caveats. 

First, listed firms do not typically disclose the distribution 

of their employment between domestic and foreign em- 

ployment. For employment, results that use reported con- 

solidated numbers by firms represent an upper bound on 

the contribution to employment of listed firms. Using data 

on foreign income by listed firms and on employment for 

MNEs in general, we can approximate domestic employ- 

ment for listed firms. Such an approximation relies on av- 

erages. It is hampered by the fact that firms do not al- 

ways report their foreign income on Compustat. The issue 

is more complicated for value added as the typical firm 

does not report employment expenses, which are required 

to estimate value added. Following the literature, we use 

various methods to estimate employment expenses for in- 

dividual firms to obtain estimates of value added. We find 

that our estimates are not sensitive to the approach we use 

to estimate value added. Again, however, we have to use 

approximations to estimate the domestic value added for 

multinationals. The estimates of the contribution of listed 

firms to employment are more robust than those of the 

contribution of listed firms to GDP because they rely on 

fewer approximations. In fact, with employment, we can 

obtain an upper bound for the contribution of listed firms 

that relies on no approximation at all and is fully con- 

sistent with our main conclusion that the contribution of 

listed firms to the economy is much lower now than it was 

at the beginning of our sample period. 

We measure how representative the market capitaliza- 

tion of firms is of their contribution to the economy among 

listed firms—in other words, how much does a firm’s mar- 

ket capitalization tell us about its contribution to the econ- 

omy among listed firms. We find that our measure of un- 

representativeness follows a w-shape for both global em- 

ployment and global value added: the measure is high in 

the 1970s, around 20 0 0, and at the end of the sample 

period. Unrepresentativeness measures for both labor and 

value added have a positive trend. We also find that em- 

ployment explains much less of a firm’s market capitaliza- 

tion at the end of the sample period than at the begin- 

ning. In the 1970s, employment explains 50.7% on aver- 

age of the variation in market capitalization across firms. 

In the 2010s, it explains 21.8% on average. Further, an in- 

crease in the labor share of a firm among listed firms pre- 

dicts a much smaller change in market capitalization at the 

end of the sample period than at the beginning. A firm’s 

value added explains much more of its market capitaliza- 

tion than of its employment. This is true throughout our 

sample period. Strikingly, there is no consistent degrada- 

tion in the ability of value added to explain the variation 

in market capitalization across firms. In the 1970s, value 

added explains 68.2% of the variation in market capitaliza- 

tion on average. In the 2010s, it explains 67.7%. 

We also examine the contribution to the economy of 

superstar firms. The contribution of the superstars in mar- 

ket capitalization falls over time like the contribution of 
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19 The industries (SIC ranges) are agriculture, forestry, and fishing (01- 

09); mining (10-14); construction (15); manufacturing (20-39); trans- 

portation and public utilities (40-49); wholesale trade (50-51); retail trade 

(44-45); finance, insurance, and real estate (60-67); and services (70-89). 
20 The industries (NAICS ranges) are agriculture, forestry, fishing, and 

hunting (11); mining (21); utilities (22); construction (23); manufactur- 

ing (31-33); wholesale trade (42); retail trade (44-45); transportation 

and warehousing (4 8-4 9); information (51); finance and insurance (52); 

real estate, rental, and leasing (53); professional, scientific, and technical 

services (54); management of companies and enterprises (55); adminis- 

trative and waste management services (56); educational services (61); 

healthcare and social assistance (62); arts, entertainment, and recreation 

(71); accommodation and food services (72); and other services, except 

government (81). 
the listed firms does. In the 1950s, the top market capi-

talization firm was the top employer in the country. In the

2010s, it is the 40 th . However, the top market capitaliza-

tion firm is in the top ten of firms by value added in the

2010s, as in the 1970s. The industry superstars represent a

higher percentage of the market capitalization in the 20 0 0s

than in the 1980s and 1990s, but not than the early 1970s.

The contribution to employment and GDP of industry su-

perstars is lower at the end of our sample period than at

the beginning, but it experiences a rebound during much

of the 20 0 0s. 

The decline of manufacturing and the increase in for-

eign production for manufacturing firms play a critical role

in the evolution we demonstrate. Not all firms are equally

suited to be public firms. Small firms and service firms are

much less likely to be listed on stock exchanges. Over our

sample period, employment by the manufacturing indus-

try falls sharply in importance while employment by the

service industries grows dramatically in importance. Fur-

ther, manufacturing firms increase their foreign activities

at the expense of domestic activities. A large fraction of the

employees of manufacturing firms work for public firms. A

small fraction of employees of service firms work for pub-

lic firms. As a result, as service sectors grow and manufac-

turing falls, the fraction of employees working for public

firms falls. 

Declaration of Competing Interest 
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Appendix: Methodology for value added measures 

Following the literature, we define value added as the

sum of operating income before depreciation (OIBDP) and

labor expenses, referred to as staff expenses in Compu-

stat (XLR). Since XLR is frequently missing in Compu-

stat, we apply different replacement strategies (referred

to as extended XLR), that are similar to the methods

used in the literature but feature some important distinc-

tions. We mainly follow the methodologies presented in

Donangelo et al. (2019) , Hartman-Glaser et al. (2019) , and

Bennett et al. (2020) . We make several adjustments dic-

tated by our research question.ik 

To start with, we follow the literature and substitute

missing observations for XLR with the imputed values

based on the median of industry-size portfolios of the

ratio of XLR/Employees. We multiply this ratio with the

number of employees listed for the firm in a given year

to derive the extended XLR measure as a replacement

for the missing firm-level XLR in Compustat. Following

Donangelo et al. (2019) , we define industries initially as

the Fama-French 17 industries. However, we require a min-

imum of 20 observations to exist in a year to estimate

the median of the XLR/Employees ratio to calculate the ex-

tended XLR. When this condition is not met, we repeat the

process using the Fama-French 10 industry classification

and, if needed, the two-digit based industry code classi-

fication if the Fama-French 17 is missing. Given the preva-

lent situation of missing observations for XLR in Compus-

tat, this still leaves 6.8% of observations for which we have
31 
fewer than 20 industry peer observations within the two- 

digit SIC code classification. For these cases, we rely on the 

median of the ratio from the industry defined by its super 

sector. 

Our first alternative measure (Alternative 1) is a 

modified version of the measure defined in Hartman- 

Glaser et al. (2019) . Here we sort firms into five size port- 

folios within their industry classifications instead of the 

20 portfolios used in Hartman-Glaser et al. (2019) to esti- 

mate the extended XLR. As before, we require a minimum 

of 20 observations to exist in a year to calculate the me- 

dian of the XLR/Employees ratio to calculate the extended 

XLR. When this condition is not met, we repeat the pro- 

cess using the Fama-French 10 industry classification, and, 

if needed, at the super sector classification. We also do not 

apply any additional winsorization, given that we rely on 

medians as opposed to means and sort into larger bench- 

mark bins. In unreported analyses, we vary these sorting, 

matching, and winsorization conditions. For example, in 

our industry-size portfolios we vary between 5, 10, and 20 

size portfolios, the winsorization between zero, one, and 

five percent on the extended XLR, and vary between mean 

and median replacements. We also replicate the measures 

from Donangelo et al. (2019) , Bennett et al. (2020) , and 

Hartman-Glaser et al. (2019) , labeled Alternatives 2, 3, and 

4, respectively. 

Finally, we estimate a version of value added (Alterna- 

tive 5) for which we do not rely on Compustat for the ex- 

tended XLR. Here we replace missing values for XLR on 

Compustat with yearly industry-level wage and salary data 

from the BEA. Specifically, for 1973–1997 we replace miss- 

ing XLR with the firm’s number of employees times the 

BEA-reported wages and salaries per full-time equivalent 

employee based on nine industry classifications from the 

BEA using SIC codes. 19 For 1998–2019 we replace missing 

XLR with number of employees times wages and salaries 

per full-time equivalent employee based on 19 industry 

classifications from the BEA using NAICS codes. 20 In case 

no match exists at the industry level for wages and salaries 

per full-time equivalent employee, we replace this with the 

average across all domestic industries. We label this “Alter- 

native 5”. 

Altogether we end up with 60 different measures, 

where we both exclude and include financial firms. The 

correlations among these measures are very high, with a 

minimum of 92%, but the choices made for these differ- 
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ent measures can have large impacts for the largest market

capitalization firms on which we focus in this study. 

In Fig. IA-1 we present the evolution for a subset of

ten versions of measures of value added we produce as a

proportion of GDP for the period 1973–2019. These mea-

sures are (1) our main measure for value added, which

has no winsorization; (2) our main measure with 1% win-

sorization of the extended XLR; (3) our main measure with

5% winsorization of the extended XLR; (4) Alternative 1

using no winsorization; (5) Alternative 1 with 1% win-

sorization; (6) Alternative 1 with 5% winsorization; (7) Al-

ternative 2 ( Donangelo et al. (2019) replication); (8) Al-

ternative 3 ( Bennett et al. (2020) replication); (9) Alter-

native 4 ( Hartman-Glaser et al. (2019) replication with

their OIBDP-adjustment to address negative values [see

Hartman-Glaser et al. (2019) , p. 1742]; and (10) Alternative

5. As can be seen from Fig. IA-1, the approach based on our

main measure leads to a higher contribution to the econ-

omy of listed firms than approaches that use more exten-

sive winsorization. However, all ten approaches yield re-

sults consistent with our main conclusions. 
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